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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHMs
COCTaBJICHa HAa OCHOBE MOJIOKEHUW M TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BAaTENbHON IMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétom (henepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «duzukay.

Copepxanue mnporpaMMmbl 1O (U3KMKEe HampaBieHO Ha (opMupoBaHUe
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIMIMXCS W OPTaHU3AIMI0 H3YUCHHS
bu3nkn Ha NEATEIHLHOCTHOM OCHOBe. B mporpamMme mo (u3HMKe YYUTBHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpemMera B peanusanuu TtpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTUMYHOCTHBIM U METaNpeAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma mo (pu3uke ycTaHaBIMBAET paclpe/eieHre yueOHOTo MaTepuraia
1o rojgam oOyueHus (1o Kjaccam), MpejyiaraeT NpUMEpPHYI0 MOCIeI0BaTEIbHOCTb
U3Y4YEHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEp>KaHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEHM 00yJaromuxcsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKOM
MOMOIIM YUYUTEIO B CO3/IaHUU paboueil MporpaMMBbl [0 y4eOHOMY IIPEeIMETY.

®duszurka ABIAETCI CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
PEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJI0ruen, acTpoHOMHEH 1 pu3nueckoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTHUHY MHUpA, MPEIOCTaBISET HauboJiee sCHbIE
00pa3ibl MPUMEHEHHs] HAYYHOTO0 METOJA MO3HAHHUA, TO €CTh CHOoco0a MOIydeHHUs
JIOCTOBEPHBIX 3HAHUM O MUpE.

Opnna w3 raaBHBIX 3a7a4 (PU3MUEeCKOro o0pa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHus COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU U
UHTepeca K HayKe y 00yJarouIuxcs.

W3yuenne ¢usukn Ha 0a30BOM YpOBHE TMPEIOJIaracT OBJIAJACHHE
CIIEIYIONUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIONIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBACHATH SBICHUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICJIOBAHMUS,

e HHTEPNPETHPOBATH  JIaHHBIE U  HCIOJB30BaTh  HAy4YHbIE
J0Ka3aTeabCTBA JUIsl OJYyYEHHUS BHIBOJIOB.

[lenn wu3yueHuss (PuU3MKK HA YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs
ompeneneHsl B Konuenmuu mpenogaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3zoBaTeibHbIX oOpraHuzamusix Pocculickoit ®exaepanuu, peaTn3yoMUX
OCHOBHBIE  00I11€00pa30BaTEeIbHBIC TMPOTPAMMBI, YTBEPKIEHHON pEIIeHUEM



Komnernun MunncreperBa npocseienust Poccuiickoii denepanuu (poTokosa oT 3
nexadps 2019 r. No [1K4BH).
Iesun n3zyyenus pusnku:

npuoOpeTeHne HMHTEepeca M CTPEeMJICHHsS OOydYalolmuxcs K HaydYHOMY
U3YYCHUIO TPUPOJIBI, PA3BUTHUE WX HMHTEJUICKTYalIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO]IC MO3HaHUS B (POPMUPOBAHHE
HCCIIEJIOBATEILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSIM;
¢dbopMUpOBaHNE HAYIHOTO MUPOBO33PEHHUS KaK PE3yIbTaTa U3y4eHHsI OCHOB
CTPOCHHSI MaTepHH U (HyHAaMEHTATbHBIX 3aKOHOB (DU3HUKHU;
dbopMupoBaHUE TPEACTABICHUN O PONMU (U3UKU ISl Pa3BUTHUS JPYTHX
€CTECTBCHHBIX HayK, TEXHUKHU ¥ TEXHOJIOTHI;

pa3BUTHE  TpPEACTaBICHUH O  BO3MOXKHBIX  chepax  Oyayuien
npo¢eCCUOHANILHON NIeSITENIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JanbHeNIIeMy 0OO0y4YeHHUIO B ’TOM HaIPaBJICHUU.

JlocTiokeHne 3THUX IeNiel mporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
oOmrero o0pazoBaHusi 00ECIIEYMBACTCS PEIICHUEM CIICIYIONINX 3a4aY:

npuoOpeTeHne 3HAaHWH O JUCKPETHOM CTPOCHHH  BEIIECTBA, O
MEXaHUYECKUX, TEIUJIOBBIX, JJIEKTPUYECKHX, MAarHUTHBIX M KBAHTOBBIX
SBJICHUSX;

NpUOOpETEeHNE YMEHUN ONMHCHIBATH U OOBSCHATH (DU3UYECKHUE SIBICHUS C
UCTIOJIb30BaHUEM TIOJTYUCHHBIX 3HAHHUI,

OCBOCHME METOJ0B pELICHUs IMPOCTEHMIIMX pPACYETHBIX 3a4ad4 ¢
HCTIOJb30BaHUEM buznyeckux MO/JIETIEH, TBOPUYECKUX "
IPAKTUKOOPHUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOHBIC SBJICHUS U BBITIOJIHATH OMBITHI,
nabopartopHble  pabOTBI U AKCIEPUMEHTAJIbHBIC HCCIICJIOBAHHUS C
UCTIOJIb30BAaHUEM HU3MEPUTEIBHBIX PHUOOPOB;

ocBOoeHHE MPUEMOB PabOTHI ¢ MH(pOpMaIuel GU3NIECKOTO COIEPIKAHMUS,
BKJItOUYasi THPOPMAIUIO O COBPEMEHHBIX JOCTHKCHUAX (U3UKH, aHAIN3 U
KPUTHUYECKOE OLIEHWBaHNE UH(POpMALUY;

3HaKOMCTBO €O chepamu pohecCHOHATEHOW AESITeTbHOCTH, CBSI3aHHBIMU
C (U3MKOH, W COBPEMEHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMU Ha
JTOCTHKEHUAX (PU3NYECKON HAYKH.

Ha uzyudenue ¢usuku (6a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoauTtcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJIEN0), B 8
KJacce — 68 vacoB (2 4aca B Hezelnwo), B 9 kiacce — 102 yaca (3 yaca B Heemio).

[Ipennaraemslii B mporpaMmMe no (U3MKe MepedyeHb JadbopaTopHbIX padoT U
OTBITOB HOCUT PEKOMEHIATENbHBIN XapakTep, YUUTEb JAesIaeT BEIOOP MPOBEACHHUS
7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOCHHOCTEH



06yqa101111/1xc>1, CIIMCKa JKCIICPUMCHTAJIbHBIX SaHaHHﬁ, npeaiiaraCMblx B paMKax
OCHOBHOI'O I'OCYJapCTBCHHOI'O 3K3aMCHaA I10 (1)I/IBI/IK€.



COJEPXAHUE OBYUYEHUA

7 KJIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYIKAOIIEro MUpa.

®dusuka — Hayka O npupoze. SBieHus npuponsl. OU3UUECKUE SBICHHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenHUMHBL. M3MepeHue Quanyeckux BelWYuH. PuU3NUYECKHe
npubopsl. [lorpenmHocTs n3mMeperuit. MexxayHapoaHas CUCTeEMa €IMHHII.

Kak ¢wusuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4YaloT MPUPOY.
EcTecTBEeHHOHAy4YHBIII METOJl TMO3HAHUA: HAOJIIOJEHUE, TOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBHIKEHHUE THIOTE3, IKCIIEPUMEHT MO IPOBEPKE TMIIOTE3, OOBSICHEHHE
HabmogaemMoro apieHus. Onucanue GU3NYECKUX SIBICHUN C TOMOIIBIO MOJIEIIEH.

JHemoncmpayuu.

1. MexaHu4ueckne, TEIUIOBBIE, JJIEKTPUYECKHE, MAarHUTHBIE, CBETOBbBIC

SIBJIICHUSL.
2. ®usnueckue MpuOOPHl U MPOLEaypa NPIMBIX U3MEPEHHUI aHAJIOIOBBIM H
U (GPOBBIM TPUOOPOM.

Jlabopamopnsie padbomul u onvimol.

1. OmnpenenieHHEe LEHBI AEHUS Kbl U3MEPUTEIBHOTO MPUOOpa.
N3mepenune pacCTOSHAMN.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TETA.

OmnpeneneHue pazMepoB MaJIbIX TEJ.

N3mepenue TtemmepaTypbl MpU MOMOLIM KUIKOCTHOTO TEPMOMETpa M

JaTYMKa TEMIIEPATYyPBI.

6. IIpoBeneHue HccienoBaHUS MO MPOBEPKE THUIIOTE3BI: JAIBHOCTBH IMOJETA
HIapuKa, MyIIeHHOTO TOPU30HTAJIbHO, TeM OOJbIle, YeM OOJIbIIe BhICOTA
mycKa.
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Paszpnes 2. IlepBoHayasbHbIe CBEACHUS 0 CTPOCHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, WX pa3Mmepbl. ONBITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxenue wyactul BemecTtBa. CBs3b CKOPOCTH JIBMXKEHHMSI YacTULl C
temriepatypoil. bpoyHoBckoe aBmxenue, nud@ysus. BzaumoneiicTBue uacTuil
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEH M TBEPIBIX
(KpUCTAIIIMYECKNX) Tell. B3auMoCBsA3b MeXAy CBOWCTBAMHM BEUIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUMA BOJBI.

Hemoncmpayuu.

1. HaGnrogenue OpOyHOBCKOTO IBHXKECHHS.



2. Habmonenue nuddysum.
3. HaGnionmenue ~ siBmeHud,  OOBACHAIONIMXCS  MPUTSOHKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEILIECTBA.

Jlabopamopnsie pabomosl u onvimol.

1. OueHka JuamMeTpa aroMa METOAOM DpsAOB (C  HCIOJb30BAaHUEM

dortorpaduii).

2. OmBITHI 10 HAOJIOCHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThI 1O OOHAPYKEHUIO ACHCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuskeHue U B3auMoieiCTBHE TeJl.

Mexanunyeckoe [BUKEHHE. PaBHOMEpHOE W HEpPAaBHOMEPHOE JIBUKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPHU HEPABHOMEPHOM JBUXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHMUSL.

SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3auMopencTBHe Tell Kak NpUYMHA
U3MEHEHHSI CKOPOCTH [JBWXXEHUsA Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[InotHOCTH BemecTBa. CBSA3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B EIMHHULE
o0bEMa BelIecTBA.

Cuita KaK XapakTepucTuka B3aumozaeicTBus Ten. Cuiia ynpyrocTd M 3aKOH
I'yka. 3MepeHue Cuiibl C MOMOIIBIO TUHAMOMETpA. SIBJI€HUE TATOTCHUS U CHUJIa
TsxkecTH. Chlla TSHKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HAIIPABJIICHHBIX II0 OJHOM mpsiMoM. PaBHomenctByromas cui. Cuiia TpeHUS.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpEeHUeE B MPUPOJIE U TEXHUKE.

JHemoncmpayuu.

HabGmronenne MexaHnuecKoro IBUKEHUS TeNa.

N3Mepenune CKOpoCTH MPSMOJIMHENHOTO JBUKECHUS.

HaOmnroienvie siBneHust HHEPLIUU.

HaOmnronenrie n3aMeHeHus CKOPOCTH MPU B3aUMOJICUCTBUU TET.

CpaBHEHHE MacC MO B3aUMOJIEUCTBUIO TEI.

CrnoxeHue CuJl, HallpaBJICHHBIX IO OJTHOM MPSMOM.

Jlabopamopnvie padoomot u onvimol.

1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JABUXKEHHUS (LIapUKa B KUIKOCTH,
MOJIEIN DJIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jlajiee).

2. OmpejeneHre CpeHEN CKOPOCTH CKOJNBKEHHs Opycka WM IIapuKa o
HAKIIOHHOM TIOCKOCTH.
Onpenenenue IOTHOCTH TBEPAOTO TENA.
OneITHl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTshKeHUs (aedopmariyn)
NPY>KUHBI OT IPUII0KEHHOM CHUIIBI.
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5. OnbIThl, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHUJIBI TPEHUS CKOJIBKEHHS OT
BECa TEJa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.
Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.



JaBnenue. CrnocoObl yMEHBIIEHUS U YBEIUYECHMS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza OT 00bEma, Temmeparyphl. llepemadya maBieHUs
TBEPIBIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH I[lackans. [ImeBMarnueckue
MalllMHbl. 3aBUCUMOCTh JABJICHUSI KUJIKOCTH OT TIyOuHBI. ['mapocrarnueckuii
napanokc. Coob1aromuecs cocyasl. ['uipaBindyeckue MexaHU3Mbl.

Atmocdepa 3emnu u atrmochepHoe naBienue. [IpuumHBI CyliecTBOBaHUs
BO3yIIHOW 00o0souku 3emnu. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 11t U13MepeHust aTMOCHEPHOTO JIABJICHUS.

JlericTBUE KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue Ten. BoznyxomiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JAaBJIEHUA ra3a OT TeMIEPaTyphl.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmaronuecs CoCybl.

['mapaBiuyueckuit mpecc.

[IposiBnenue nercTBrst aTMOC()EPHOTO JaBICHUS.

3aBUCUMOCTH BBITAIKUBAIOIEH CHUJTBI OT 00bEMa MOrPYKEHHOM YacTu Teja

Y TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcioBHe m1aBaHus TeJl: IJIABAaHUE WIIH MTOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEN TeJa U AKUJKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIe OT 00bEMA MOrPYKEHHOU B
YKAJIKOCTh YaCTH Tea.

2. OmpenernieHre  BBITAJIKUBAIOIIEH  CWIbL, JEHCTBYIOIIEH HaA  TeEJo,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKHBAIOIIECH CUIIBL, JEHCTBYIOIIEN HA TEIO
B KUJKOCTH, OT MaccChl TeJa.

4. OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KUKOCTh
YacTH Tela U OT INIOTHOCTH KUAKOCTH.

IS A
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5. KoHcTpyupoBanue apeoMeTrpa WM KOHCTPYUPOBAHHUE JIOAKU W
OIpelIeNIEHUE €€ TPy30H0ABEMHOCTH.
Pa3znes 5. PaGoTra 1 MOIIHOCTB. JHePrus.
Mexannueckast pabota. MOITHOCTS.
[IpocThie MexXaHWU3MBI: pbluar, OJIOK, HAKJOHHAs TIOCKOCTh. [IpaBuiio
paBHOBecwus pbuara. [I[pumeHeHre mpaBuiia paBHOBECHSI phluara K 0JIOKyY. «30710Toe



npaBuio» MexaHukd. KIIJI npocTeix Mexanu3moB. IIpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexanuueckass dHeprus. KuHernueckas M IOTEHUUAlbHAas JHEPIUS.
[IpeBpaleHne 0THOrO BUJ1a MEXaHUYECKOW SHEPTUU B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUMU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnsie padbomul u onvimol.

1. Omnpenenenue pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeJa 110

TOPHU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. Nsmepenue KII/] HaKIOHHOM IIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPIUU.
8 KUIACC

Pa3znes 6. TerioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOPUH CTPOCHHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAOLINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopnenu TBEPIOro, JKHUJIKOTO U Ta3000pa3HOTO COCTOSHUM BEUIECTBA.
Kpucrammueckre u amopdusie Tena. OObsICHEHUE CBOWCTB T'a30B, XKUAKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUM MOJEKYJIIPHO-KUHETUYECKOU TEOPHH.
CmaurBaHME U KallWJUISIPHBIE SIBJICHUS. TEMIOBOE pacCIIMpPEHUE U CKATHE.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsass sHeprus. CnocoObl H3MEHEHUS BHYTPEHHEH JHEpPruu:
TEIUIONepeava U COBEpIIeHnEe padoThl. Buabl Teruionepenaun: TEmIonpoOBOIHOCTD,
KOHBEKLIHUS, U3JIyYCHHUE.

KommnuectBo TermioTel. YaenbHas TEIUIOEMKOCTH BeliecTBa. TeIriooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJAENbHAsA TEIUIOTA ILIABJICHMUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenune. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHIIEHUS OT aTMochepHOTO
JABJICHHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBa. Y IeJIbHAs TEMI0Ta CTOPAHUs.

[Ipunuunsl pabotsl TernoBbiX asurareneid KIIJ[ temnoBoro nBuraresns.
TerutoBble IBUTATENIN U 3aIIUTA OKPYKAOLIEH CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPAILECHHS YJHEPTUH B TEIUIOBBIX MPOLECCAX.

Jlemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO TBUKEHHSL.
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Hab6mronenune nuddysun.

HaGmonenre ssBjeHnid cMauMBaHUs ¥ KaITWLISIPHBIX SIBJICHUH.
HaGmro1enre TerioBoro pacmpeHus Tel.

N3meHeHne naBjeHUs rasa Mpu M3MEHEHHM o0bEéMa M HarpeBaHUM WJIU
OXJIAXKJICHHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Bunpl Teronepenaym.

OxJtaxJIeHUe TIPU COBEPIICHUU PAOOTHI.

HarpeBanue npu coBepiieHH paboThl BHEIIHUMH CUJIaMHU.

. CpaBHEHHME TETUIOEMKOCTEN PA3JINYHBIX BEIECTB.

. Habmoienue xumneHus.

. Habmoienue nocTostHCTBa TeMIIEpaTyphl IpHU MIaBJICHUU.
13.

Moenu TEeIIOBBIX ABUTaTEIEH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
OMNBITHI O BHIPAIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WUJIU caxapa.
OnpITEl TI0 HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUJIKOCTEH H
TBEPABIX TEIL.

OmnpezeneHue gaBaeHUs BO3yXa B OAJJTIOHE HIIPUILA.

OnbITHl, NEMOHCTPUPYIOUIME 3aBUCHUMOCTH JABIICHUS BO3AyXa OT €r0
00b€Ma 1 HarpeBaHUs WU OXJIAXKICHHUS.

[IpoBepka rUNMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHHsT BHYTPEHHEH DSHEpPruuM Tejla B pe3ysibTaTe
TEeIIoNnepe a4y U padOThl BHEITHUX CHJI.

HccnenoBanne sBJICHHSI TEIIOOOMEHA TPH CMEIIMBAHWH XOJIOAHOW W
ropsiueii BOJIBI.

Onpenenenne  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJIOW  IIpHU
TEII000MEHE C HArPEThIM METAUTUYECKUM LIUIIUH]IPOM.

OmnpeneneHue yaelbHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIapeHUsl.

OnpenesnieHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

OnpeneneHue yaeabHOW TEMIOTHI MIABICHUS JIbJA.

Pa3znes 7. JiaekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

Onektpuzauusi Ten. [Ba poma snekTpuyeckux 3apsiioB. B3aumoneiicTBue
3apspKeHHbIX  Ten.  3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX T€J OT BETUYHUHBI 3apSAJI0OB U PACCTOSHUS MEXKY T€JIaMu).

Onekrpuueckoe mnoje. Hanpsok€HHOCTH 3iekTpudeckoro nosist. IlpuHnmn
CYNEPIO3ULIAN IIEKTPUUECKUX MOJIE€HN (Ha KAYUECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA JJICKTPUUYECKUAN 3apsii.
Crpoenue aroma. IIpoBOOHMKM U AUAJNEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsiia.

DJIEKTPUUECKUM TOK. YCIOBUS CYIIECTBOBAaHUS DJJICKTPUUECKOTO TOKA.
M cTOYHUKM TIOCTOSSHHOTO TOKa. JIeHWCTBUS SJIEKTPUYECKOro TokKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUIN TOK B KUJIKOCTSIX U razax.

Onektpuueckas 1enb. Cuma  Toka.  DJIEKTPUUYECKOE  HAIpsKEHHUE.
ComnpoTuBiIEHUE MPOBOJHUKA. YIEIbHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
JU1s yyacTka uend. [lociaeqoBaTenbHOE U TapauiesIbHOE COEAUHEHNE TPOBOHUKOB.

Pabota W MOIIHOCTH 3JEKTpUYECKOro ToKa. 3akoH Jlxoyna—Jlenua.
DNeKTpUYecKue ey U MOTPEeOUTEN 3IeKTpUUECcKoil s3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMoielicTBUE NOCTOSAHHBIX MAarHUTOB. MarHuTHOE
nosje. MarautHoe mojie 3eMJIM M €r0o 3HaueHHe I KU3HH Ha 3emiie. OmbIT
Opcrena. MarHuTHOE MOJIE DIIEKTPUYECKOTro TOKa. [I[puMeHeHne 3J1eKTpOMarauToB
B TeXHUKE. J[eiiCTBHE MarHUTHOIO MOJIsl HA TPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb
MOCTOSIHHOTO  TOKa. VICHoJib30BaHHWE  3JIEKTPOJBUTATENIE B  TEXHUYECKUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

Omneitel @apanes. fABiaenue snekrpoMarHuTHOM mHAyKuuu. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Crnioco0bl ITOJTYYEHHUS ANEKTPUYECKOU DHEPIUH.
DIEKTPOCTAHIIMK Ha BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

JHemoncmpayuu.

DJIeKTpU3aLus Tell.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U AEUCTBUE JIEKTPOCKOMA.
DneKkTpocTaTuuecKkas UHIYyKIUS.
3aKOH COXpAaHEHUS JIEKTPUUECKUX 3apsI0B.
[IpOBOJTHUKH U AUDIEKTPUKH.
MopaenupoBaHue CUIOBBIX JUHUN DJIEKTPUIECKOTO ITOJIS.
M cTOYHMKY OCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUIECKOTO TOKA.
. DJEKTPUYECKUH TOK B KHUJKOCTH.
. ['a30BbIl paszps.
. I3Mepenue cuiibl TOKa aMIepMeTpoM.
. I3MmepeHune 3JIeKTpUYEeCKOro HapsKEHUsT BOJIBTMETPOM.
. Peocrar u mara3uH COIpOTUBIICHUN.
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. BSaHMOHeﬁCTBHC ITIOCTOSIHHBIX MAardHuTOB.
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. MOI[CJIPIpOBaHI/Ie HCBO3MOXHOCTHU pasACIICHUA ITOJIFOCOB MAarHuTa.
. MOI[GJII/IpOBaHI/Ie MarHUTHBIX I10JICH IMTOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarauTHoe 1osie Toka. DJIEKTPOMAarHur.

JleficTBE MarHUTHOTO IOJISl HA IPOBOAHUK C TOKOM.

DJIEKTPOJIBUTATENb IOCTOSTHHOT'O TOKA.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

OmnbiTel Dapajnes.

3aBUCUMOCTb HAIlPaBJIEHUS MHIYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHUSI.

DIIEKTPOTE€HEPaTOP NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

1.

o g &~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJICKTPU3ANMH TEN HWHAYKIWEH U TpHU
CONPHUKOCHOBEHHH.

HccnenoBanue AeMCTBUS BJIECKTPUYECKOTO TMOJNS HA MPOBOJHUKU U
JTURJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON 1IETH MOCTOSHHOTO TOKA.
W3mepenue u peryjJnpoBaHHue CUIIbI TOKA.

H3mepeHue u peryinupoBaHnue HaMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Y€pe3 pEe3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HANPSDKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIKE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAX TMOMEPEYHOro
CEUEHMsI U MaTepuara.

[IpoBepka mpaBwiIa CIOXKEHUS HAIMPSHKCHUM MpU TOCIEeI0BaTEIbHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[TpoBepka mpaBwia I CWIbI TOKa TPH TapAJIIETHHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH BJEKTPUYECKOTO TOKA, BBbIACIAEMONW Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTUA CHJIBI TOKA, MAYIIETO 4epe3 JaMIIOUKy, OT
HaInpsHKEHUS Ha HEH.

Onpenenenue KII/] narpeBarens.

HccnenoBanre MarHUTHOTO B3aWMO/ICHCTBUS TTOCTOSTHHBIX MarHUTOB.
N3ydeHrie MarHUTHOTO TOJIsl HOCTOSIHHBIX MAarHUTOB MPU UX 00bETUHEHUU
U pa3JIeJICHUH.

HccnenoBanue nedcTBUs IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITEI, JEMOHCTPUPYIONIME 3aBUCUMOCTh CHUJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHUTa OT CUJIbI TOKA U HAITPaBJIEHHUS TOKA B KaTYIIIKE.
N3yueHne neicTBUS MarHUTHOTO MOJIsl HA TPOBOJIHUK C TOKOM.



19. KoHcTpynpoBanue u u3ydeHue padoThl 3JE€KTPOABUTATEIIS.
20. 3mepenue KII/I anekTpoaBuraTrebHOM yCTaHOBKH.
21. OnBpITBl IO HUCCIEAOBAHUIO SBJIEHUS DJIEKTPOMArHUTHOM WHIYKIUU:
MCCIICIOBAHUE W3MEHEHUW 3HAYEHHUS U HAMNPABICHUS HHIAYKIIMOHHOIO
TOKA.
9 KIIACC

Pa3gena 8. Mexannueckue siBJCHHUA.

MexaHnnueckoe JABWKeHHE. MarepuanbHass Touka. (Cucrema oOTcuéra.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBWKEHHs. PaBHOMepHOE mNpsIMOIMHENHOE
nBrxkeHue. HepaBHoMepHOe npsimosMHENHOE ABHKEeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTb TeJla IPU HEPABHOMEPHOM JABUKECHUH.

VYckopenue. PaBHOyckopeHHOe TmpsimosiHeHOe JBrkeHue. (CBoOomHOE
najgenue. OnbiTel ["anuies.

PaBHOMepHOE ABMKEHUE MO OKPY>KHOCTH. Ilepuon m uvacrora oOpamieHus.
JIuHeiHas u yriioBas CKOpOCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHUE.

[IepBriit 3ak0H HproToHA. BrOpon 3akoH Herorona. Tpetuii 3akon HeroToHa.
[IpuHUMD CyTIepO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CUJla
TPEHHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TITOTEHUSA. Y CKOpEHHE CBOOOJHOIO
nageHus. Jlmwxkenue ruraner Bokpyr Comnua. IlepBas xocMuueckass CKOpOCTb.
HeBecomocCTh U EpErpy3Ku.

PaBHOBecre marepuanabHOM TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpauieHusi. MoMeHT cuibl. L{eHTp TskecTH.

Nmnynee Tena. M3menenne mmmyinbca. UMnynbe cuiibl. 3aKOH COXpaHEHUS
MMITyJIbCa. PEakTUBHOE JIBUKEHHUE.

Mexanudeckass pabora M MOIIHOCTh. PaboTa cuil TSDKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpruu u paboThl. [loTeHIManbHas SHEPrus Tea, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus CxaTol npykuHbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW HHEPIUU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
SHEPTUHU.

Jemoncmpayuu.
1. HabnroneHue MEeXaHUUYECKOTO JABWKEHHUS TeJla OTHOCUTEIBLHO PA3HBIX Tl
OTCUETA.

2. CpaBHeHME MyTeW U TPACKTOPUM MABUKEHUS OJHOTO M TOrO XKE Tela
OTHOCHUTEJIBHO PAa3HbIX TEJ OTCYETA.
N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKEHHUS.
HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JBHXKEHUS.
HaOnroienue ABUXKEHUS Tella M0 OKPYKHOCTH.



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

HaOnroienrie MexaHU4eCKUX SIBJICHUM, TPOUCXOIAIIUX B CUCTEME OTCUETA
«Tenexka» nmpu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIIBHO
KaOuHeTa QUBUKH.

3aBUCUMOCTh YCKOPEHHS T€Ja OT MAaCChl T€JIa U JICMCTBYIOLIEH HA HETO
CHUJIBL.

HaOmnroienuie paBeHCcTBa CUII PU B3aUMOJICUCTBUU TEII.

MN3MeHeHune Beca Tena npu yCKOPEHHOM JBHKEHUH.

[lepenaya umItyabca mpu B3auMOJEHCTBUM TE.

[IpeobpazoBaHus SHEPTUU NTPU B3aUMOJICUCTBUH TEI.

CoxpaHeHue UMITyJIbCa PU HEYIPYTOM B3aUMOJICVICTBUMU.

CoxpaHeHne UMITyJIbCca MPU a0COIIOTHO YIPYTOM B3aUMOICHCTBUU.
HabGmroneHune peakTUBHOTO ABUKCHUS.

CoxpaHeHre MEXaHUYECKOM YHEPTrUuu IPU CBOOOHOM TaJICHUU.
CoxpaHeHue MEXaHUYECKOW SHEPTUM MIPU IBUKECHHUU TEJla MOJT IEUCTBUEM
MPYKUHBL.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHncTpynpoBanue TpakTa Juisi pa3roHa U JaJIbHEWUINEro PaBHOMEPHOTO
JBIDKCHUS IIAPUKA WA TEIIEKKH.

OrnpeienieHue CpeIHEe CKOPOCTH CKOJIBKEHHS OpyCKa WU JBUKEHUS
HIapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teiaa MPU PABHOYCKOPEHHOM JBUXKEHUU IO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM
JBIKEHUU 0€3 HauadbHOU CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBUXKEHHUH 0Oe€3
HAYaJdbHON CKOPOCTHM IYyTH OTHOCSTCS KakK psii HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHUSI.

Omnpenenenue kodhGuUIEeHTa TPEHUS CKOTBKCHUS.

Omnpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue paboThl CHIIBI TPEHUS TTPU PABHOMEPHOM JIBUKEHUHM TeJia 0
TOPU30HTATHLHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBl  YHOPYrOCTH TpU THOABEME TIpy3a C
MCIIOJIb30BaHUEM HETIOJIBH>)KHOTO U TTOJABUXKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXPAHEHHS SHEPTHH.

Pasznen 9. Mexannueckue K0Jie0aHUA M BOJHBI.



KonebatenbHoe amxenne. OCHOBHbBIE XapaKTEPUCTUKH KOJIEOaHHI: TIepro,
4acToTa, aMIUIATYy1a. MaremMaTuyeckuil U NMpyKUHHBIM MasTHUKU. [IpeBpamieHue
HHEPTUU MIPH KOJIeOATETHLHOM JIBHXKCHHH.

3aTyxarome KoJIeOaHusl. Brinyx1eHHbBIE KoJIeOaHus. Pe3onanc.
Mexannyeckue BoJIHBL. (CBOWMCTBA MEXaHMYECKMX BOJH. [IpomonbHble H
MONEPEYHbIE BOJHBI. JIMMHA BOJMHBI W CKOPOCTh €€ PacHpOCTPAHEHUS.
Mexanndeckue BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBL.

3ByK. 'poMKOCTh 3ByKa W BbicoTa ToHa. OTpaxkenue 3Byka. MHOpa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.
1. HaOmnromenuwe kojieOaHWil Tea IIOA HAEHUCTBUEM CHJIBI TSDKECTA W CHIIBI
YIPYTOCTH.

HabGmronenue xonebanuii rpy3a Ha HUTU U Ha TPy KUHE.

HabGntonenune BRIHY)ACHHBIX KOJ€OaHU U pe30HaHCa.

PacripocTpaneHre mpo10JIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETH).

Habmionenue 3aBUCMMOCTH BBICOTHI 3BYyKa OT 4aCTOTHI.

AKyCTUYECKHI pe30HaHC.

Jlabopamopnsie pabomul u onvimol.

1. OmpezgeneHne 4YacTOTbl M Mepuoja KojeOaHMM MaTreMaTHu4ecKoro
MasITHUKA.
Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil Mpy>KMHHOTO MasITHUKA.

3. HMccnenoBanue 3aBUCUMOCTH TEpHOJia KOJIEOAHUM MOABEIICHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. HWccnenoBaHue 3aBUCUMOCTH NEpUoOa KoJieOaHUN MPY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH IE€pUOAA KOJEOaHWM rpysa, MOJBEIIEHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIKE 3aBUCHUMOCTh Mepuoja  KojebaHuii
NPY>KUHHOTO MasiTHUKA OT MAcChl rpy3a M KECTKOCTH MPY>KUHBI.

7. W3mepenune yckOpeHHs CBOOOTHOTO MaCHHS.

Pa3znes 10. D1eKTpOMArHuTHOE 1MOJI€ U JJIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMarHuTHOEe  MoJyie.  ODJEeKTpOMarHuTHble  BodHBL.  CBoiicTBa

S

ANEKTpOMarHuTHBIX BOJIH. I[llkama snekTpoMarHUTHBIX BOJIH. lcmoJsib30BaHue
AJEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DnekTpoMarHuTHas Tpupojga cBera. CkopocTh cBeTa. BoiHOBBIE CBOWMCTBA
CBeETa.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomHOoBBIE CBOMCTBA CBETA.



Jlabopamopnsie pabomul u onvimol.
1. W3yuenue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOHMIIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbBI€ SIBJICHHS.

JlyueBas  momenbp  ceera.  Mcrounuku ~— ceera.  IlpsAmosnHerHoe
pacnpoctpanenue cBera. 3atMeHusa Connua u JIynsl. Otpaxkenue cpera. [lnockoe
3epKano. 3aKOH OTpaKE€HUs CBETA.

[Ipenomnenue cBeTa. 3akoH MpeaomiieHUs cBera. llonHOe BHyTpeHHee
OTpaXeHHe cBeTa. VICIonb30BaHWE TIOJTHOTO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xop myuedt B muHze. OnTudeckas cucrema ¢oToarrmapaTta, MUKpOCKOTa
u Teneckorna. ['na3 kak ontuyeckas cucrema. ban3opyKkocTh U JadlbHO30PKOCTb.

Paznoxenue Oemoro cBera B crmektp. Onwitel HeloToHa. CroxeHwue
CIIEKTpaJbHBIX IBETOB. /Jucnepcus ceera.

Hemoncmpayuu.

[IpsamonuHeHOE pacpOCTPAaHEHUE CBETA.

OTtpakeHue cBera.

[TonyueHnne n300pakeHUH B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomiienue cBera.

Ontudeckuil CBETOBO/I.

Xox mydeil B cOOMparoIiei JInH3e.

XoJ JIydeu B paCCEUBAIOIIECH JIUH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHun aeiictBus ¢oToanmapara, MUKPOCKONA U TEJIECKOIIA.

10. Moaens ri1asa.
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11. Pa3noxenue 6em0oro cBeTa B CIIEKT.

12. [Tomyyenue 6em0r0 CBETA MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTPaKEHHUsSI CBETOBOIO Jyda OT yria
najcHUs.
N3yuyenue xapakTepucTuK H300pakeHus MpeMeTa B INIOCKOM 3epKalie.

3. HccnenoBaHnue 3aBUCUMOCTH yIJIa MPEIOMIJICHUS CBETOBOTO Jiy4ya OT yTJia
NaJieHUs Ha TPAHUIIE «BO3yX—CTEKIIO».
[Tonyuenne n300pakeHUM ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI COOMparomei
JIMH3BI.

6. OTNBITHI 110 Pa3I0KEHUIO OEJIOTO CBETa B CIIEKTP.
OnBITB 10 BOCHPHUATHIO I[BETA MPEIMETOB MPHU WX HAOIIOJACHUHU Yepe3
I[BETOBbIC (DUIIHTPHI.



Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mmanerapHas Mozenb atoma. Mojens atoma bopa.
Hcnyckanue v noryioueHne ceerta aroMmoM. KBaHThl. JInHeuaThle CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, Oera- U ramma-usnydeHus. CTpoeHHE aTOMHOIO
anpa. HyxkioHHas wMoxens aroMHoro sapa. Msoromsl. PanuoaktuBHbIE
npespamenus. [lepron momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAIOBOTO M MACCOBOI'O YHCE.
DHeprusi CBs3UM aTOMHBIX saep. CBsA3p Macchl W SHepruu. Peakuuu cuHTE3a U
nenenus aaep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnas sHepreruka. J[eWCTBHS pPaguOAKTHBHBIX HW3JIyYEHUH HaA >KUBBIE
OpraHU3MBI.

Hemoncmpayuu.

CrexTpsl U3Ty4YEeHUS U MOTJIONICHUS.

CrexTpsl pa3aIu4HbIX a30B.

Cnektp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbscona.

Pabota cuéTurika HOHU3UPYIOMINX U3ITyUSHHM.

Perucrpanus nzmydeHus: IpUPOIHBIX MUHEPAJIOB U MTPOJYKTOB.

IS A

Jlabopamopnsie pabomul u onvimol.

1. HaOmropeHue CIIONIHBIX U TMHEHYATHIX CIEKTPOB U3ITYUYCHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPIMM YaCTHUIBI 10 TOPMO3HOMY

nyTH (1o gororpadusim).

3. HM3MepeHue pagnoakTUBHOrO oOHA.

IHoBTOPHUTEIBLHO-0000 1AM MOAYIb.

[ToBTOpUTETHEHO-0000MIAIONTUN MOYJIh TIPEIHA3HAYCH JIJISi CUCTEMATHU3AINH
1 00001IEHUS TPEIMETHOTO COJIEPKAHUS U ONBbITA JIEITEIIbHOCTH, MPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (PU3MKH, a TakKe JJIsi MOATOTOBKM K OCHOBHOMY
rOCyJJapCTBEHHOMY JK3aMeHy 1o (pu3uke g oOydarommxcsi, BHIOPABIIUX JTOT
y4eOHBbII npeaMerT.

[Ipu M3ydYeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JESITETLHOCTH, HA OCHOBE KOTOPBIX 00€CTeunBaeTCsl JOCTHIKEHNE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTEeCTBEHHOHAY4YHasi TPAMOTHOCTb: OCBOCHHE HAy4HBIX METOJOB HCCJIEIO0BAHMS
SBJICHUN NOPUPOJLI U TEXHUKH, OBJIAJCHUE YMEHUSMH OOBSICHATH (PU3MUECKUe
SABJICHUSI, TPUMEHSS TOJy4YeHHbIE 3HAHHUS, pelarh 3ajJadyd, B TOM 4YHUCIE
KAUE€CTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[TpuHIMTIHATBHO IEATEbHOCTHBIN XapaKkTep JaHHOTO pa3/iena pealu3yercs 3a
C4ET TOro, UTO OOYYAIOIIHECS BBITIOIHSIOT 3aJJaHUsI, B KOTOPBIX UM TpejiaraeTcs:



HA OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTh W HAYYHO OOBICHSTH
dbusnueckue SBICHUS B OKPY>KAOIIEH MPUPO/IC U TTIOBCETHEBHOM JKU3HMU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBaHUS (PU3NUYECKUX SIBJICHUH, B TOM
4yuCIe s MPOBEPKU TMIOTE3 U MOJYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATHh Hay4YHbIE OCHOBBI HauW0OJIE€ BAXKHBIX JIOCTHIKEHUM COBPEMEHHBIX
TE€XHOJIOTUH, HATPUMEDP, TPAKTUYECKOTO UCITOIb30BaHUS PA3JINYHBIX HCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX MU3BECTHBIX BUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

N3yuyenue ¢pu3NKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yJIbTaTOB.

B pe3ynbTaTe usydyeHus: PuU3NKM Ha ypOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHus

y oOyuarorierocs 0yayT copMHpPOBaHBI CICAYIOIINE TUIHOCTHBIC PE3yIbTaThl B
YacTHu:

1) naTpHOTHYECKOr0 BOCIIMTAHUSA:

[] mposiBIEHNE UHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOU
(bu3HYeCcKoi HayKH;

[] HEHHOCTHOE OTHOLIEHHUE K TOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rPaKAAHCKOT0 U TYXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

[} TOTOBHOCTbh K aKTUBHOMY YYacTHIO B OOCY>KJIE€HUU OOIIECTBEHHO 3HAUYMMBIX
Y 3TUYECKUX NMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTIOCTHKEHUI
bu3uKy;

[l oco3HaHHME Ba)XHOCTH MOPAJIBHO-ITUYECKUX NPHUHIMUIIOB B JEATEIBHOCTH
Y4YEHOTO;

3) 3¢TeTHY€eCKOro BOCIIUTAHMUS:

[] BOCHpHATHE 3CTETUYECKUX KAdyeCTB (PU3NYECKON HAyKH: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

[] oco3HaHME LEHHOCTU (PU3NYECKOW HAYKHM KaK MOIIHOIO HWHCTPYMEHTA
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAKHEMIIEH COCTAaBISIOLICH
KYJbTYpBHI;

[] pa3BuTHE HAay4yHOM JHOOO3HATEIBHOCTH, MHTEpECa K HCCIEN0BATEIbCKON
JESATENBHOCTH;

S) ¢opvmupoBaHMs  KYJBTYPbI 3I0pPOBbS M  IMOLMOHAJIBLHOIO
OJ1aromoJry4msi:

[1 oco3HaHWe IIEHHOCTH Oe3omacHOro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHMpE, BaKHOCTU TpaBUJ O€30IaCHOr0 IIOBEJEHUS Ha
TpaHCIIOpPTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 00O0pY/IOBaHHUEM B
JOMAIIHUX YCIIOBHUSIX;

[] chopMHUpPOBAHHOCTh HaBbIKa pe(yieKCHUH, MPU3HAHHE CBOEro NpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yeiaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

[l aKTHBHOE y4yacTHME€ B pEIICHHH MPaKTUYECKUX 3ahad (B pamMKax CEMbH,
oOpa3oBaTeIbHON  OpraHM3allud, TOpoJia, Kpas) TEXHOJOTUYECKOU U
COLIMAJIbHON HAIPaBICHHOCTH, TPEOYIOIINX B TOM YHCIIEC U (PU3NUECKUX 3HAHUM;



o L] uHTEpec K MPaKTUYECKOMY MU3yUEHUIO Mpodeccuid, CBI3aHHBIX C (PUBNKOH;

e 7)3K0JI0rNYECKOr0 BOCTIMTAHMSA:

o L[] opueHTauMs Ha IpUMEHEHUE (PU3MYECKUX 3HAHMW JUIS pELIeHUs 3a1ad B
00JIaCTH OKpY’KaloIIe Cpenbl, IUIAaHUPOBAHMSI MOCTYNKOB M OLEHKH HUX
BO3MOXHBIX MOCJIEJICTBUN JJIsl OKPYKAIOLIEH CPEeJibl;

o [] oco3nanme riao0aJbHOTO XapakTepa SKOJIOTHYECKHX MpoOsieM U MyTed HX
peLIeHNS;

e 8) aganTanMu K M3MEHSIOIMIUMCH YCJOBHSM COLMAJIBHOM M NPHUPOIHOI
cpeabl:

e [l moTrpeOHOCTh BO B3aUMOJEWCTBUM MpPU BBIIOJHEHUU HCCIEIOBAHUA U
IPOEKTOB (HU3MUECKON HANpPaBIEHHOCTH, OTKPHITOCTh ONBITY U 3HAaHUSAM
APYTHX,

e [] TmOBBILIEHWE YPOBHSA CBOEH KOMIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO
JeSTENbHOCTD;

o L[] moTpebHOCTH B JOPMUPOBAHNHU HOBBIX 3HAHUH, B TOM YHcIie (OPMYyINPOBATH
UJIeH, TOHATHUS, TUIIOTE3bl O PUINYECKUX 0OBEKTAX U SABICHUSX;

o L[] oco3Hanue n1epUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00acTu
busuKy;

e [ mjmaHUpOBaHUE CBOEr0 pa3BUTUS B NPUOOPETEHUH HOBBIX (PUIUYECKHUX
3HAHMU;

o L] cTpemiieHue aHATU3UPOBATH U BBISBIISTH B3aUMOCBSI3HU IPUPOIbI, O0IIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e [] oOmeHKa CBOMX JCHUCTBUU C YYETOM BIHSHUA Ha OKPYXKAIOLIYIO Cpexdy,
BO3MOYHBIX IVI00QJIBHBIX MOCIEACTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUs MpOrpaMMBl 1o (pU3UKe Ha yPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus y oOyuyaromerocs OyayT copMHupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIFOYAOIIKE MTO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIE ICHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEPCAIbHBIC yIeOHBIE TCUCTBUS.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHBIE y4eOHbIE NeHCTBUS

ba3oBble jornueckue aeiicTBMs:
e BBISBIATH U XapaKTEpU30BaTh CYIICCTBEHHBIC MPU3HAKH OOBEKTOB
(ssBNIEHUN);
e YCTaHABIWBATbH CYIIECTBEHHBIA MPHU3HAK KIACCU(PUKAIINU, OCHOBAHUS JIJIS
000011IeHNS U CPAaBHEHUS,



BBISIBIISITh 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B pacCMaTPUBAEMBbIX (pakTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBIICHUSIM;
BBISIBJISITH  TIPHYMHHO-CJICICTBEHHBIC CBSI3M TPH HW3YyYCHUU (PU3UIECKUX
SIBJICHUH W TIPOIIECCOB, JIeJIaTh BBIBOJIBI C UCIIOIH30BAHUEM JCTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIJBUTATh THUIIOTE3BI O B3aWMOCBS3SIX
(U3UYECKHUX BEJIIMYUH;

CaMOCTOATEILHO BHIOMPATh CIIOCO0 pelieHus yaeOHol Pu3nuecKkoi 3a1aun
(cpaBHEHUE HECKOJBKHX BAapUAHTOB pEIICHUS, BBHIOOP HamOoIee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciieoBarTe/ibCKHe JeliCTBUA.

MCIIOJIb30BaTh BOMPOCHI KAK MCCIIEI0BATEIILCKUM HHCTPYMEHT O3HAHMS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OIBIT, HECIOKHBIN
bu3NYeCcKUil JKCIIEPUMEHT, HEeOOJIbIIOe UCCIeA0BaHUE (PUIUYECKOTO
SIBJICHUS;

OLICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(MOpPMAIIHIO,
MOJIYYEHHYIO B XO/JI€ UCCIICIOBAHMS WM KCIIEPUMEHTA;

CaMOCTOATENHHO (POPMYIHPOBATH 000OIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
MPOBEIEHHOT0 HAOIOACHUS, OTIBITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATh  BO3MOXKHOE JlaJibHEHINIEe pa3BUTHE  (PUBHUECKUX
MPOIIECCOB, a TAK)KE BBIJBUTATH MPENOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSTH Pa3IUYHbIe METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WA JJAHHBIX C YUYETOM MpPENIOKEHHOW Yy4eOHOU
(dbusnveckoi 3a1auu;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WH(POPMALUIO
pa3IMYHBIX BUIOB U (POPM MPEICTaBICHHUS;

CaMOCTOSATENILHO ~ BBIOMpaTh ONTUMAJbHYIO (OpMY MpeICTaBIICHUS
uHpOpMAIMM W WUIIOCTPUPOBATh pelIaeMble 33Ja4d  HECIOXKHBIMU
CXeMaMHu, IharpaMMaMi, HTHOU TpaduKoi 1 UX KOMOMHALIUSAMHU.

KoMMyHUKAaTHBHBIEC YHMBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHSA:

B XOJle OOCYXIEHHUS y4eOHOro MaTepuaya, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CY>KIaeMOM TEMbI U
BBICKA3bIBATh WJIEW, HAIICJICHHBIE HA PELICHUE 3aJadyd U MOJJECpKAHUE
OnaroxenaTeabHOCTH OOIIEHUS;

COMNOCTABJIATh CBOM CYXIEHUA C CYXICHUAMH JPYTUX YYaCTHUKOB
auanora, oOOHapyXUBaTh pa3judKe U CXOJICTBO MO3UIINH;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



myOJIMYHO TMPEICTABIATh PE3yIbTaThl BHIMOIHEHHOTO (PU3MYECKOTrO OMbITa
(3KCIIepUMEHTa, UCCIIeI0BaHus, IPOEKTA);

INOHMMATh U UCII0JIb30BATh IPEUMYILECTBA KOMAHIHOM U MHIMBUY aJIbHOU
paboThI MpU PEIIEHUH KOHKPETHOU (PU3NYECKON TPOOIEMBI;

NPUHUMATh 1I€JIM COBMECTHOU AESTENIbHOCTH, OPTaHU30BBIBATH JEHCTBHUS
no e€ JOCTH)KEHHIO: pPAcHpeleisTh pOiad, OO0CYXIaTh MPOLECCHl U
pe3yJbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH;
BBITOJIHATH CBOIO 4acTh pabOThI, JOCTUTasi KAYECTBEHHOT'O pe3yibTara 1o
CBOEMY HaIIPaBJIEHUIO U KOOPAUHUPYS CBOU JCUCTBUS C IPYTUMU WICHAMHU
KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMU MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(POPMYTMPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHSL.

PeryisiTuBHBIC YHUBepCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

CaMoopraHnsamm:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTYaIUsX, TPEOYIOIUX
IS pereHust GU3N4ecKuX 3HAaHUMH;

OPUEHTUPOBATHCS B  PAJIMUHBIX  MOAXOAAX MPHUHATUS  PEIICHUN
(MHAMBUIyaTIbHOE, MPUHATHE PEIICHHS B TPyIMIe, MPUHATHE pPEIICHUN
rpynmnoi);

CaMOCTOSATEIFHO COCTABJISITH AITOPUTM pElIeHUs GU3NIECKON 3a0a9u W
IUTaHa HMCCIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEH, apryMeHTUPOBATh NpeIjlaraéMble BAPUAHTHI pEIICHUH;
JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOHL, AMOIHMOHAJIbHbIN UHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyalluH U IIpeyiaraTh IUIaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTIKEHUS  (HEIOCTHIKEHHS) PE3yJIbTaTOB
JeSATeTbHOCTHU, JaBaTh OLICHKY PUOOPETEHHOMY OIBITY;

BHOCHUTHh KOPPEKTHUBBI B JCATEIHLHOCTh (B TOM YHWCIIE€ B XOJ BBITTOJHEHUS
(U3UYECKOTO  HCCIICIOBAHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
O0CTOSITENHCTB, W3MEHHBIINXCS CHUTYaIllMii, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYIAHOCTEN;

OIIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh c€0s1 HA MECTO JAPYTOro YEJIOBEKa B XOJ€E CIopa WK AUCKYCCUU Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYTOro;
MPU3HABATh CBOE MPABO HA OIMMOKY MPHU perieHNN (HU3NIECKUX 3a7ad WK
B YTBEPXKICHHUIX HA HAYYHBIEC TEMBI U TAKOE 7K€ IIPABO JIPYIOro.

HNPEJAMETHBIE PE3YJIBTATBI



K xoH1y o0yuenusi B 7 Kjaacce npeIMETHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHUS,
HaOII0JICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHUIBI (PU3HMUYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUSI BelllecTBa (TBEpHIOE,
KUJIKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBI)KEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEITHOE), TPACKTOPUS, PaBHOJCHUCTBYIOLIAS
cwia,  gedopmanus  (ympyrasi, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIOBOE ABUKEHUE YACTUI] BEIIECTBA,
PaBHOMEpPHOE  JBII)KCHHE, HEPABHOMEPHOE  JBUXEHUE, HWHEpLHs,
B3aMMOJICHCTBHE TEJ, pPaBHOBECHE TBEPIBIX TENl C 3aKPEIUIEHHOW OCKIO
BpallleHUs, epeava JaBJIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
atMoc(epHOe daBJeHUE, IUIABAaHWE TeJ, MpEeBpalleHUs] MEXaHUYEeCKON
SHEPIruM) MO ONHUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacmo3HaBaTh MPOSBICHHE U3YYEHHBIX (U3UYECKUX SBJICHUW B
OKpY’)KaroleM MHpe, B TOM 4Hcie (U3UYECKHE SIBJICHUS B MPUPOJE:
MpUMEPHI IBUKEHUS C Pa3IMUYHBIMU CKOPOCTSAMH B >KMBOM U HEXKUBOU
NpUpoOJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOAEC U TEXHUKE, BIHSHUE
aTMOC(EPHOTO JaBJICHUS Ha KMBOW OpraHW3M, IJIABaHHUE PhIO, phlYaru B
TeJIe YeJIOBeKa, MPU TOM MEPEBOJIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PUBHUYECKUX SBJICHU;
OMUCHIBATh U3yUYCHHBIE CBOMCTBA TEJI U (PU3UYECKUE SIBJICHUS, UCTIOJIb3Ys
(duznyeckue BeIMYUHBI (Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BPEMSI, Ty Th,
CKOPOCTb, CPEIIHASI CKOPOCTb, CUJIa YIPYTOCTH, CUJa TSKECTH, BEC TEa,
CHWJIa TPEHHUSI, TaBJIeHHE (TBEPIOTO TeNa, KUIKOCTH, Ta3a), BEITAIKHUBAIOIIA
cuia, MEXaHW4deckas padoTa, MOIIHOCTh, IUIEUO CHJIBI, MOMEHT CHIIBI,
KOO(POUIIMEHT TMOJE3HOTr0 JIEUCTBUS MEXAaHW3MOB, KHUHETHYECKas U
MOTEHUUAJIbHAST JHEPrusi), MpPU ONUCAHUM TMPABWIBHO TPAKTOBATH
(bu3HYeCKUi CMBICT UCTIOJIb3YEMbBIX BEJIMYHUH, UX 0003HAYCHUS U €AHUHUIIBI
bu3nYeCKX BEIWYUH, HAXOIUTh (OPMYJIbI, CBSI3BIBAIOIIUE JIAHHYIO
(U3MYECKYI0 BEIMYMHY C JPYTMMH BEJIMYUHAMH, CTPOUTH TIpaduKu
M3YUYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH;

XapaKTepHu30BaTh CBOWCTBA Tel, (U3UYECKUE SBJICHHUS W TIPOIECCHI,
WCIIOJb3Ys MpaBUiia CIOXKEHUs CUJl (BAOJb OJHOW HpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUIO paBHOBeCHs pbryara (06J0ka),
«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOU



SHEPrUH, TPU O3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMMCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SABJICHUS, TPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluuid NIPaKTUKOOPHUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh NIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OObACHEHHE U3 1—2
JOTHYECKHX IIAaroB C OMOpOH Ha 1—2 M3yueHHBIX CBOWCTBA (PU3MYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3a7ayd B 1—2 JEHCTBHS, WCIOJB3YSl 3aKOHbI U
dbopmyIibl, CBs3BIBAIOIIKME (PU3MUECKHME BETWYMHBI: Ha OCHOBE aHalu3a
YCIJIOBHS 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKUE
BENTUYUHBI B (HOPMYJIBI U TPOBOJIUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE NIl PELICHMS 3a]a4, OLEHUBATh PEATMCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUYHHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXXHO pEUIUTh NpPU HOMOLIU
(U3HYECKUX METOJOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEIATH IPOBEPSIEMOE
MPEANOoJIOKEHUE (TUIOTE3Y ), Pa3IudyaTh U UHTEPIIPETUPOBATH OITYUYEHHbBIN
pe3yNbTaT, HaXOAWTh ONIMOKM B XOJI€ ONBITA, JeJaTh BBIBOJABI MO €ro
pe3yibTaram;

IPOBOJUTH OMbBITHI 1O HAOMIONCHUIO (PU3UYECKUX SBJICHUN WM
(bu3HYEeCcKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSEMbIE IPEATION0KECHHS,
coOUpaTh YCTAaHOBKY M3 IPEIOAKEHHOIO 000pYyI0BaHUs, 3alIUChIBATh X0/
ombITa U GOPMYIUPOBATH BHIBOIBI,

BBITIOJIHATh MPSMbIE U3MEPEHUS PACCTOAHMUS, BPEMEHHM, MAaccChl Tena,
o0béMa, CHJIBI M TEMIEPATYphl C MCIOJb30BAHUEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aMUCHIBATH IMMOKa3aHUS MPUOOPOB C YUETOM
3aIaHHOM a0COOTHOM MOTPEITHOCTH U3MEPEHUM;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMYUHBI OT
ApYro € HCIOJB30BAHUEM MPSMBIX H3MEPEHHH (3aBUCHMOCTH TYTH
PAaBHOMEPHO JIBUXKYILETOCS TENA OT BPEMEHU JIBUKEHUS TENA, CUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Teja, KadecTBa OOpabOTKM TMOBEPXHOCTEH Tenm u
HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOLIAAU CONPHUKOCHOBEHHMS TEJl, CUJIbI
YOPYTOCTH OT YJUIMHEHHS MPYKUHBI, BBHITAIKUBAIOIIEH CUJIIBI OT 00BbEMaA
MOTPYXEHHON YacTU TeJla U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TJIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
IJIaBaHUS TEJ, YCJIOBUM PABHOBECHUs pblyara u OJOKOB), y4acCTBOBATh B
IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBAaHUSA, COOMpATh YCTAaHOBKY H
BBINIOJIHATh W3MEPEHHUs], Clenys NpPeJIOKeHHOMY IIaHy, (DUKCUPOBATH
pe3ynbTaThl IMOJTYYEHHON 3aBUCUMOCTH (DU3UYECKHUX BEIMYUMH B BUJE



NPEJIOKEHHBIX TaOnuil W TpaduKOB, AENaTh BBIBOJBI IO pe3yibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEpeHUs: (U3MYECKUX BEJIUYUH (IIOTHOCTD
BEIIECTBA )KUJIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOIBKEHUS, TaBJICHHIE
BO3/lyXa, BBITAJIKHUBAIONIAs CHJAa, JCHCTBYOIIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  TeNno, KOI(D(PHUIMEHT TMONEe3HOro  JAEWUCTBUSA  MPOCTHIX
MEXaHHU3MOB), CIEIysl NPEUIOKEHHOW HHCTPYKLUUU: MPH BBINOJIHEHUU
U3MEpEHU CcoOUpaTh HSKCHEPUMEHTANbHYIO YCTAHOBKY M BBIYHCISTH
3HAYCHHUE NCKOMOMW BEJIMYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH U padoTe ¢ 1abopaToOpHbIM
o0opyT0BaHHEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phIYar, IOJBMKHBINA U HETIOJABMKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTH;
XapaKTepU30BaTh MPHUHIMUIBI JEUCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONHCAaHUA (B TOM YHUCIE:
MOJAIIUITHAKY, YCTPOHCTBO BOJONPOBOJA, THAPABIWYECKUA TIpecc,
MaHOMETp, BEICOTOMEP, TIOPITHEBON HACOC, apEOMETP), UCTIONB3YS 3HAHUS
0 CBOMCTBAX (PU3UUECKUX SIBJICHUI U HEOOXOIUMBIE (PU3MUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpbl  (HAXOAUTh  HMHGPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HU s oOecriedeHnss 0€30MacHOCTH MPH OOpallleHnH ¢ MpUOopaMu U
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHHS 3I0POBbS U COOIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY KaIOIIEH cpejie;

OCYIIECTBISATH OTOOp HCTOYHUKOB uH(popmanuu B HHTepHeTe B
COOTBETCTBHHU C 33JJaHHBIM IIOUCKOBBIM 3allPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHHUs pa3IMYHBIX HCTOYHUKOB BBIJCIATH
uHPOPMAIIMIO, KOTOpas SIBISIETCS MPOTHBOPEYMBONW WM MOMKET OBITH
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBINOJIHEHWN Y4E€OHBIX 33aJJaHUIl HAYyYHO-TIOMYJISIPHYIO
JaUTEepaTypy (HPU3MUECKOTO COACpKaHUs, CIIPABOYHBIC MaTepUabl, PECYPCHI
cetru MHTepHeT, BiaAeTh NpUéMaMHU KOHCIIEKTHPOBAHHUS TEKCTa,
npeodpazoBanust ”HGOPMAIIUK U3 OJTHOU 3HAKOBOUM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOpMAINKU (HU3UIECKOTO COIEPKAHUS, B TOM
yuciie myOauvHO JesaTh KpaTKUe COOOIICHHS O pe3yIbTaTax MPOEeKTOB WU
y4eOHBIX HCCIEeIOBAaHUM, MPH ATOM TPaAaMOTHO MCIOJB30BaTh M3yUEHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXIATh BBICTYIUICHHE
MIPE3EHTALUEN;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUN paclpeiensTh
00sI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IIOCTaBJICHHBIMHU 3aJadaMu,
CIEOUTh 3a BBINOJHEHUEM IUIaHA JCHUCTBUM, AaJEKBATHO OICHUBATH
COOCTBEHHBIH  BKJaJ B  JACSATEIBHOCTb  TPYIINbl,  BBICTPAUBATh
KOMMYHHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K xonity o0yueHus B 8 Kjacce mpeMeTHbIEC Pe3yabTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCTIONIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TEIIOBOE ABMKCHHE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSTHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amMopdHbIe Tela, HACBHIIICHHBIH M HEHACBHIIIEHHBIM Map, BIAXHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSS HHEPrus, TEIUIOBOM JBHUraTelb,
DIIEMEHTAPHBIN JEKTPHUSCKUAN 3apsif, HIEKTPUIECKOE TOJIe, MPOBOTHUKU
U TURJICKTPUKH, TOCTOSHHBIN AIEKTPUIECKUI TOK, MATHUTHOE T0JIE;
pa3nuuaTh ABJIEHUS (TEIUIOBOE PACIIMPEHHE M C)KaTue, Teruionepenaya,
TEIUIOBOE PaBHOBECHE, CMauMBAHUE, KAWUISPHBIC SIBICHUS, HUCIapEeHUE,
KOHJICHCAIMs, TUIaBJICHUE, KpUCTAIIM3anusl (OTBepAeBaHUE), KHUIICHHE,
TeIuIonepeava (TEeTI0mpPOBOTHOCTS, KOHBEKIIHS, U3ITyYeHHE),
AIIEKTPHU3aLUs TeJl, B3aUMOJCHCTBUE 3apsAOB, ACUCTBUSA IJIEKTPUIECKOTO
TOKa, KOPOTKOE 3aMblKaHHWE, B3aUMOJCHCTBHE MarHUTOB, JeilCTBHE
MarHUTHOTO I0JI Ha MMPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasE UHAYKIINA)
0 ONHCAaHWIO UX XapaKTepHbIX CBONCTB M Ha OCHOBE OIIBITOB,
JAEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE,

pacrmo3HaBaTh TMPOSIBJICHHE HM3YyUYEHHBIX (U3MUECKHX  SABIEHUH B
OKpYy’)XaloIlleM MHupe, B TOM uyucie (U3NUecKue SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KaNWUISpHbIE SIBJICHUS B MPHUPOJE,
KpUCTAJUIBI B Tpupojne, uznydeHue CoiHIA, 3amMep3aHHe BOIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJIEHUSI B aTMocgepe, IEKTPUUECTBO KUBBIX OPTaHM3MOB, MarHUTHOE
noJie 3emiiu, Apei ¢ MoyroCcoB, pojb MArHUTHOTO MOJIS JUIs )KU3HU Ha 3eMile,
MOJIIPHOE CHUSHWE, TPH JTOM MEPEBOJIUTH MPAKTHYECKYI0 3a7ady B
y4e0HYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKU) (UINICCKUX
SIBIICHUIA;

OTKCHIBaTh U3yYEHHBIC CBOICTBA TN U (U3NUYECKUE SIBJICHUS, UCIIOIb3YS
¢u3nyeckue BeIMUUHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJTUYECTBO
TEIUIOTBI, yJelbHas TEMJIOEMKOCTh BEIIeCTBa, yAENbHAS TEIIOTa
IUTaBIICHUS, yJelbHAsl TEMJoTa MapooOpa3oBaHUsl, yJENbHAs TEIJoTa
CTOpaHHs TOIINBA, KOA()(UIMEHT TOJE3HOTO JEHCTBUS TEIIOBOU



MAaIllMHBI, OTHOCUTEJIbHAS BIIAJKHOCTh BO3/1yXa, dJIEKTPUUECKUH 3apsll, CHIIa
TOKA, DJJIEKTPUYECKOE HaIpsDKEHHE, CONPOTHUBIICHUE IIPOBOJHUKA,
YZIE€IBbHOE CONPOTHUBIIEHUE BELLIECTBA, pab0Ta U MOILIIHOCTb 3JIEKTPUUECKOTIO
TOKa), MpU OMNHCAHUU MPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICIT
UCIOJIb3yEMbIX BEJIMYMH, 0003HAUYECHUS U €IUHULBI (PU3UUECKUX BEJTUUYMH,
HaXOAUTh (DOPMYJIBI, CBSI3BIBAIOLIUE NAaHHYIO (U3NYECKYIO BEIUYUHY C
APYTUMU BEJIWYMHAMH, CTPOUTHh TIpadUKH HU3YYEHHBIX 3aBUCUMOCTEN
(bu3nYeCKUX BEJTUYNH;

XapaKTepu3oBaTh CBOWCTBA Ted, (U3UYECKUE SIBICHUS U IPOLECCHI,
WCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOM TEOPUHU
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3ULUUU NOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3aKoH OMa 171 yyacTKa LEenu, 3aKOH
Jxoynsa—Jlenua, 3aK0H COXpaHEHUsl YHEPTUH, IIPU HTOM J1aBaTh CIIOBECHYIO
(GOpMyITUPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHUYECKOE BHIPAXKECHHE;
OOBSACHATHh (PU3NYECKHE MPOLECChl M CBOMICTBA TN, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOrnYecKux
iaroB ¢ omnopoi Ha 1-2 W3y4eHHBIX CBOMCTBA (PUBMYECKUX SIBICHHIA,
(bu3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJadyd B 2—3 JEUCTBHUS, HCHOJIb3YySd 3aKOHbBI U
dbopMyIibl, CBsI3bIBaIOLINE (DU3MUECKUE BEIWYMHBI: Ha OCHOBE aHajIM3a
yCIOBUS 3aadyd 3alMChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUISl pELIEeHUs 3aJaud, BbIOMpATb 3aKOHBI U (HOPMYJIBI,
HEeoOXoaAuMble ISl €€ penieHusl, NPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYEHHOE 3HAY€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JJAHHBIMU;
pacmo3HaBaTh MPOOJEMBbl, KOTOPbIE MOXXHO PpEUIUTh MpPU MOMOIIH
(¢u3NYECKUX METOJIOB, MCIIONb3Yysl OMHCAHHUE HCCIEIOBAHUsS, BbLICIATH
MIPOBEPSEMOE  MPEAIOJIIOKEHHE, OLEHMBAaTh MPABWIBHOCTh TMOPSIKA
IIPOBEJICHUSI UCCIIEIOBAHUS, JENaTh BBIBOJBI;

OPOBOAMTH OMBITHl MO HAOMIOACHHIO (PU3UYECKHX SIBICHUNA WU
¢u3nyecKux CBOWCTB Te (KANUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3JlyXa OT €ro o0bEmMa, TeMrneparypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHWsl MpPU U3IYYEHUH OT IIBETa HU3Mydarollen (MOryioniaronieil)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPbl KUAKOCTU U
IUIOIAAA €€ IIOBEPXHOCTH, DJJEKTpHU3alWs Tel W B3aUMOJCHUCTBHE
JNEKTPUYECKUX  3apsA0B, B3aUMOJCHCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yalM3allisi MArHUTHBIX I[IOJE€H ITOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHWTHOTO TOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,
CBOMCTBA DBJEKTPOJBUTATENS MOCTOSHHOTO TOKa): (POPMYJIUPOBATH



MpOBEPsiEMbIE MPEANOI0KEHUSA, COOUPATh YCTAHOBKY U3 MPEIJIONKEHHOIO
000pyI0BaHUS, OMMCHIBATH XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOJIBI;
BBITIOJIHATD MIPSIMbIE U3MEPEHUSI TEMITEPATYPbl, OTHOCUTEIbHOMN BIaKHOCTHU
BO3/1yXa, CHJIbl TOKAa, HANPSHKEHUS C KCIOJIb30BAHUEM aHAJIOTOBBIX
NpuOOpPOB M JATYUKOB (PU3NUECKUX BEJIIMYMUH, CPAaBHUBATh PE3YyJIbTAThl
M3MEPEHUN ¢ y4€TOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

MPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOU (PU3NUYECKON BEIIMUUHBI OT
Apyrod ¢  HCHOJb30BAaHUEM TMPSMBIX  H3MEpPEHUN  (3aBUCUMOCTD
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAU MONEPEYHOTO
CEUYEHUS U yJACIBHOTO COMPOTUBJIEHUS BEIIECTBA MMPOBOJHUKA, CUIIBI TOKA,
UOYIIETO 4epe3 IMPOBOAHUK, OT HANpPSOHKEHHs] Ha  IPOBOJHHKE,
UCCIIEIOBAHUE TMOCJIEAOBATEILHOIO U  MAapaJJIEIbHOTO  COEAMHEHUU
MPOBOJIHUKOB): TUJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBITIOJIHATh W3MEPEHUs, CIeAysl MPeIIoKeHHOMY IUIaHy, (UKCHPOBATh
pe3yIbTaThl MOJYYEHHOM 3aBUCUMOCTHU B BUE Ta0JUIl U TPpaUKOB, JIeTaTh
BBIBO/IbI 110 PE3YJIbTaTaM UCCJEA0BaHNUS,

MPOBOJIUTh KOCBEHHbIE U3MEpEHUS (PU3NYECKUX BeIUUMH (yAeNIbHas
TEIJIOEMKOCTh ~ BEILIECTBAa, COMPOTUBICHUE MPOBOAHHMKA, pabdoTa U
MOIITHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh H3MEPEHHs, COOUpaTh
AKCIEPUMEHTAIbHYI0 YCTAHOBKY, CIEAysl MPEJIOKEHHON MHCTPYKIUU, U
BBIYUCIISITh 3HAUEHUE BEJINYMHBIL;

cOOJII01aTh MTpaBUjIa TEXHUKU 0€30MacCHOCTH MpH paboTe ¢ J1abopaTopHBIM
000py10BaHUEM;

XapakTepu30BaTh TMPUHIMUINBI  JCUCTBUS M3YYEHHBIX NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUICHHS JOMOB, TUTPOMETP, MapoBasi TypOUHA, aMIIEPMETP, BOJILTMETP,
CUETUMK DIJIEKTPUUYECKOW DSHEPIrHH, DIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelibHbIe  DJIEKTPOIPHUOOPHI (mpumepsl), AIEKTPUUYECKHUE
MPEJ0XPAHUTEIIN, STIEKTPOMATHUT, SJIEKTPOJIBUTATENIb TOCTOSIHHOTO TOKA),
WCIIOJIB3Yysl 3HAHHUS O CBOWMCTBAX (PM3MUYECKHUX SBJICHUN U HEOOXOIMMBIE
bu3nuecKre 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M HM3MEPUTEIbHbBIC
MPUOOPHI 110 CXEMaM U CXeMaTUIHBIM PUCYHKAM (’KUIKOCTHBIA TEPMOMETP,
TEPMOC, TICUXPOMETpP, TUTPOMETp, JABUTraTEIh BHYTPEHHETO CrOpaHus,
ANEKTPOCKOI, PEOCTaT), COCTABJISITh CXEMbl SJIEKTPUUECKUX ILIenell ¢
MOCJEA0BATEIbHBIM U NapaJJIEIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3anyas
YCJIOBHBIE 0003HAYCHUS AJIEMEHTOB AJISKTPUUECKUX ITIETICH;

NPUBOJUTL  MpPUMEPHl  (HaXOAUTh  HUHPOPMAIMIO O  MpUMEpPaX)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHWA B TOBCEIHEBHOMN



KU3HM 1711 oOecrniedeHnst 0€30MMacHOCTU MpU OOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 37I0POBBS 1 COOJIIOICHHSI HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKPYKAIOIIEH CpelIe;

OCYUIECTBJISATh MOUCK HMHPOpMALUU (PU3UYECKOTO COJEpKAHHUS B
HNutepHere, Ha OCHOBE MWMEIOUMXCA 3HAHUM U IYTEM CpPaBHEHHUS
JOTIOJIHUTEIIbHBIX UCTOYHUKOB BBIJIENSATh UH(POPMAIUIO, KOTOpas SBJISIETCS
MIPOTUBOPEYHBON MM MOXKET OBITh HEIOCTOBEPHOM;

HCIIOJI30BATh MPHU BHITIOJIHEHUH YUEOHBIX 33JaHUIl HAyYHO-TIOMYJISPHYIO
JIUTEPATYPY (HPU3NUECKOTO COJAEPIKAHUS, CIPABOYHBIE MAaTEPHAIIbI, PECYPChI
cetu HHrepHer, BianeTb NOpuéMaMU KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHbMEHHBIE W KpaTKHUE YCTHBIE COOOIICHWS,
0000mas wuHGOPMAIIMIO U3 HECKOJBKUX HCTOYHHKOB (PU3UUYECKOTO
CoJiep>KaHMsl, B TOM YHUCJIE IyOIMYHO MPEACTABISIT PE3YyJIbTaThl IPOESKTHOM
WJIM MCCIIEIOBATENBCKON AEATEIbHOCTH, IPU ’TOM IT'PAMOTHO HCIIOJIb30BaTh
W3YYCHHBIM TOHATHUUHBIMN ammapaT Kypca (QU3MKH, COMPOBOXKAATH
BBICTYIUUICHUE MTPE3EHTALlUEH;

MPU BBIMOJHEHUM YUYEOHBIX IPOCKTOB M UCCICAOBAHUM (HU3UUECKUX
MPOLIECCOB paclpeliesaTh OO0sS3aHHOCTH B TIpYIE B COOTBETCTBUM C
MOCTABJICHHBIMU 33Jla4aMU, CIEIUThH 3a BHIMIOJHECHUEM ILJIaHA JIEUCTBUN U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIM BKJIaa B
NESATEIBbHOCTh TPYNIIbl, BBICTPANBATh KOMMYHUKAaTUBHOE B3aHMOJIEHCTBHUE,
MPOSIBIISISI TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xoH1y o0yuenus B 9 kiacce npeIMeTHbIE pe3yibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUH:

WCIIONB30BaTh IOHATHA: CHUCTEMa OTCY€Ta, MAaTepuajbHas TOYKA,
TPaeKTOPHsI, OTHOCUTEILHOCTh MEXAHWYECKOTO MBMXEHHS, Hedopmarius
(ympyras, mjgacTH4ecKasi), TpPEHHE, LIEHTPOCTPEMHTEIbHOE YCKOPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TENO,
HEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus u
BOJIHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIIKaIa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JIaJbHO30PKOCTbD,
CHEKTPhl UCIYCKAHUS M TMOTJOIIEHUs, aibda, OeTa- U raMMa-u3ydeHus,
W30TOIIBI, SIZIEPHAS DHEPTETUKA;

pasznuyarh SBJIECHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEWHOE
JABW)KCHHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE
MaJICHUE TEJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE
TE€J, PEAKTUBHOE JBH)KEHUE, KOJIeOATENbHOE ABM)KEHHE (3aTyXarolue U
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)XCHHE, OTPAKECHHE



3ByKa, MPSIMOJIMHEWHOE PaCIpOCTpaHEHUE, OTPAKEHHWE W TPEITIOMIICHHC
CBETa, NOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3joKeHHUEe OeJIoro CBeTa B
CIICKTp ¥ CJIOKCHHE CICKTPaJbHBIX IIBETOB, JHCIEPCUS CBETa,
€CTECTBEHHAsI PaJMOAKTHBHOCTh, BOSHUKHOBEHHE JTUHEHYATOTO CIIEKTpA
W3ITYYCHHS) TI0 OMMCAHUIO MX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBICHNUC;

pacmo3HaBaTh NPOSBICHUE W3YYCHHBIX (U3NUYECKHX SBICHUH B
OKpy)XaromeM Mupe (B TOM uHcie (QU3NYECKHE SBICHUS B TPUPO/IE:
MIPWINBBI M OTJIUBBI, ABMKEHUE M1aHeT COJIHEYHON CUCTEMBI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPTaHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMIICTpSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 0JXO, I[BETa Te,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE NEWCTBHE BHUIMMOTO,
yIBTPapHUOIECTOBOTO M PEHTTCHOBCKOTO H3JIYYCHHH, €CTECTBEHHBIH
pPaMOaKTUBHBIN (OH, KOCMHUYECKHE JYy4YH, PAJIUOAKTHBHOE H3ITYUCHUE
MPUPOIHBIX MHHEPAJIOB, JEHCTBHE pPAJIUOAKTHBHBIX W3IYyUYECHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOJAHUTH IMPAKTUYECKYIO 3a/lady B
y4e0HYI0, BBIACIATH CYIIECTBEHHBIC CBOMCTBa (MPHU3HAKU) (UINICCKUX
SIBIICHUI;

OIKMCHIBATh M3yUYCHHBIC CBOMCTBA TEN M (PU3NUYCCKHUE SBICHHS, HUCIIOIB3YS
bu3ndecKue BENMWYWHBI (CPEIHSsI W MTHOBEHHAs CKOPOCTH Tella TpH
HEPAaBHOMEPHOM JIBH)KCHHUH, YCKOPEHHE, TEPEeMEIICHUEe, MyTh, YIJIOBas
CKOPOCTh, CHJIa TPEHWs, CWJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJTHOTO TAJEHUS, BEC TeNa, HMMIYJbC Telld, WMITYJIbC CHJIBI,
MeXaHWU4ecKass paboTa W MOIIHOCTh, TOTCHIMAJbHAS JHEPTUsS TeJa,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, TOTCHITMAIbHAS DHEPTUS CIKATOU
MPY>KWHBI, KHHETUYECKAas JHEPTHS, TTOTHASI MEXaHUIECKast SHEPTHSI, TIEPUO]T
M YacToTa KoseOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IOKa3aTejdb MPEIOMJICHUS CpEIbl), TPH ONHUCAHUU
MPaBUJIBHO TPAKTOBATh (U3MYECKUH CMBICT HCIOIb3YEMbIX BEITUYHH,
0003HAaUEHUS W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (OPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH TpapUKN U3YUCHHBIX 3aBUCUMOCTEH (PU3NYSCKUX BETUYHH;
XapaKTepHu30BaTh CBOWCTBA Tei, (U3MYECKUEC SBJICHHS W TIPOIECCHI,
WCIIOJIB3Yysl 3aKOH COXPAHEHUsS DHEPTUH, 3aKOH BCEMHPHOTO TATOTCHHSI,
OPUHITUN  CYTEPIIO3UIIMA CHJI, TPUHIUI OTHOCHUTEIHHOCTH [ amuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHHMSI 3apsIOBOTO M MACCOBOTO YHCE
NP SIICPHBIX PEaKIusX, MPH 3TOM JIaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA M 3aITUCHIBATh €T0 MATEMATHIECKOE BBIPAKCHNUE;



OOBSICHATh (PU3NYECKUE MPOIECCHl M CBOWMCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CHUTyallud NPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBIABIIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
iaroB ¢ Omnopol Ha 2-3 U3Y4YEHHBIX CBOWCTBA (PUM3MUECKUX SIBJICHUMH,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a]]a4u (ONMUPAIOIIUEC Ha CUCTEMY U3 2—3 ypaBHEHHUI),
UCIOJIB3YS 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3MUECKHUE BETUUMHBI: HA
OCHOBE aHaJIM3a yCJIOBUA 3aJja4M 3aIlMChIBATh KPATKOE YCIOBUE, BBISBIATH
HEJIOCTAIOIINE UM M30BITOYHBIE JaHHBIE, BHIOUPATH 3aKOHBI U (POPMYJIBI,
HEOOXOAMMBIE I PpELICHUsS, NPOBOAUTh pacyéTbl U OLEHUBATH
PEATTMCTUYHOCTD MOJTYYEHHOTO 3HaYeHHs (PU3NUECKON BEJIMUNHBI,
pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOKHO PpEHIUTh MPU MOMOIIU
(¢u3NYECKUX METO/IOB, MCIIONb3Yysl OMHCAHHE HCCIENOBAaHUS, BBIICIATH
MpPOBEPSIEMOE MPEANOJIOKEHUE, OLIEHUBaTh MPABWIBHOCTh MOpPSJIKa
NPOBEICHHUSI  UCCIENOBAaHUS, JI€NaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOMIOIEHUI U OTIBITOB;

OPOBOAMUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUH WIH
(bu3nYecKux CBOMCTB Ten (M3yueHHe BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUs] PHEPruu, 3aBUCUMOCTb Mepuofa KOJIeOaHUW MPYKUHHOTO
MasTHHKA OT MAacchl Tpy3a M KECTKOCTU NPYKUHBI U HE3aBUCHUMOCTH OT
aMIUIATYIbl MAJIbIX KOJIEOaHUH, MPSIMOIMHEHHOE PacIpOCTPAHEHHUE CBETA,
pas3ioxeHue Oeroro cBera B CIEKTp, U3YYEHHE CBOMCTB M300pa)KeHUs B
IJIOCKOM 3€pKalle U CBOMCTB H300pakKeHHs MpeaMeTa B cOoOMparomiei
JUH3€, HAOJIIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3JIy4YEHUS):
CaMOCTOATENILHO COOMpaTh YCTAaHOBKY ®3 W30BITOYHOTO Habopa
000pyI0BaHUs, OMUCHIBATH X0/l OTBITA U €r0 Pe3yJIbTaThl, HOPMYINPOBATH
BBIBOJIBL;

MPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSAMBIX U3MEPEHUMU, ONpeaesiss
CpellHEee 3HAYeHHE U3MepAeMOl BeNIMUYMHBI ((OKYCHOE pPACCTOSHUE
coOuparomeii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba W3MEpeHus
(M3MepUTENBHOTO MPUOOpPA);

MPOBOJUTh HCCIIEOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH C
MCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTD MYyTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JBM)K€HHUM O€3 HadyaJlbHOM CKOpPOCTH, mHepuoaa
KOoJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yIjla OTPaKE€HUs CBETa OT yIJIa MAaJeHUs U yIVIa MPEJOMIICHHS OT yria
najieHus): IUJIAHUPOBaTh HCCIEOBAaHUE, CaMOCTOSITEIbHO COOUpAaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaTbl MOJIYYEHHOM 3aBUCHMOCTH



¢busnyecKkux BeIMYMH B BUAE TAaONHMI M TpadUKOB, N€1aTh BBIBOJIBI II0
pe3yJibTaTaM MCCIIE0BaHNUS;

IPOBOJANTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYUH (CperHss
CKOPOCTb ¥ YCKOPEHUE TeJla IPU PaBHOYCKOPEHHOM JIBUIKEHHUH, YCKOPEHUE
CBOOOJHOrO Mai€HUsl, KECTKOCTh NPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M TEPHOJ
KoJe0aHUI MaTeMaTH4eCKOro W MPYKMHHOTO MAasiTHUKOB, ONTHYECKas
cuia coOuparolell JUH3bl, PaJUOAKTHBHBIA (OH): IJIAHUPOBAThH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY W BBINOJIHATD
U3MEpPEHHUs, clefysl NPeIIOKEHHOM WHCTPYKIUHU, BBIYHUCIATH 3HAUCHHE
BEJIMUYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3yJIbTaThl C YUETOM 3aJJaHHOU
MOrPENTHOCTHA U3MEPEHUN;

co0JII0/1aTh MpaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000py1I0BaHUEM;

paznuyaTb OCHOBHBIE MPU3HAKA HW3YYEHHBIX (U3UUYECKUX MOJENei:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOUYEUHBIM HCTOYHHUK
CBETa, JIy4, TOHKasl JIMH3a, IUTaHEeTapHasi MOJIEIb aTOMa, HyKJIOHHAs! MOJIEIb
aTOMHOTO S1pa;

XapaKTepu30BaTh MPUHIMIBI JEHCTBUS HW3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONucaHud (B TOM 4YHUCIHE:
CHHUIOMETP, TATYUKH IOJIOKEHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HCMOIB3ys 3HAHUSA O
CBOMCTBaX (U3WYECKUX SBJIEHUH M HEOOXOoguMble (pusnyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHHYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB IIPU
pelIeHUH  y4eOHO-TIPAaKTUYECKUX  3a7ad, ONTHYECKHUE CXEMbI IS
MOCTPOEHUS N300PAKEHUN B IJIOCKOM 3€pKajie U coOOMparouiei JINH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  MHGPOPMALMIO O  IpHUMEpax)
NPAKTUYECKOI0 HCIHOJb30BaHUsl (DU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
KU3HU JUIs1 oOecrieueHurss 0€30MacHOCTH MU OOpallleHnH ¢ NpudopaMu H
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3I0POBBS U COOJIIOICHHSI HOPM
HKOJIOTUYECKOT0 TIOBEICHMS B OKPYXAIOLIEH Cpelie;

OCYIIECTBISATh TOUCK HHPOpPMAIMH  (PUIUIECKOTO COACpXKaHHUSI B
WuTepHeTe, caMOCTOATENbHO (HOPMYIHPYsI TOMCKOBBIN 3alpoc, HaXOAUTh
MyTH ONpPEAeNIeHUs IOCTOBEPHOCTH MOJYYEeHHOW MH(OpPMAIMU HA OCHOBE
UMEIOIINXCS 3HAHUN U IONOJHUTEIbHBIX UCTOYHUKOB;



MCII0JIB30BAaTh MPU BBIITOJIHEHUH YYEOHBIX 33JaHUl HAy4YHO-MOMYJIIPHYIO
AUTEepaTypy (HPU3MUECKOTo COJepKaHus, CIIPaBOUHbIE MAaTEPUAJIbl, PECYPCHI
cetu MHrepHer, Bianerb nNpu€éMaMH KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHbIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMU U3 HECKOJbKUX HCTOYHHKOB (DU3MUECKOTO COACpIKAHMS,
nyOJIMYHO TMPEACTABISATh Pe3yabTaThl IPOEKTHOM WIIM UCCIIeI0BATENbCKON
NEATEIBHOCTH, IPU 3TOM TIPaMOTHO  MHCIOJb30BaTh  W3YUYEHHBIN
NOHATUUHBIM anmapar K3y4yaeMoro pasiena (U3MKH U CONPOBOXKAAThH
BBICTYIUIEHHE Mpe3eHTalueil ¢ Yy4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEpPCTHHKOB.



TEMATHUYECKOE IINIAHUPOBAHHUE
7 KIIACC

KoanuyecTBo 4acoB

Ne HanmeHoBaHMe pa3/ieioB U TeM
n/n NMPOrpamMMbI Bceero

Pasznen 1. dusuka u e€ posib B IO3HAHMHU OKPY’KAKOLEro Mupa

1.1 dusnka - HayKa 0 IPUPOJIE 2
1.2 dusnyeckre BEIMINHBI 2
1.3 EcrecTBeHHOHay4YHBI METO/] TO3HAHUS 2

Hroro mo pazneny 6

Paznean 2. [lepBoHayaibHbIe CBeeHUS 0 CTPOCHHH BelleCTBA

2.1 Crtpoenue BemecTna 1

29 JIBH>KeHue U B3aUMOJICHCTBUE YaCTHII 5
' BEIlleCTBA

2.3 ArperaTHble COCTOSIHMSI BEILIECTBA 2
Hroro no pazaeny 5
Paznen 3. /IBuskeHue U B3aUMoOeiicTBHE TeJl

3.1 MexaHN4eCcKOe IBUKECHUE 3

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTte/ibHbIE

pecypchl

bubmnoreka LIOK
https://m.edsoo.ru/7f416194

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

bu6mmoreka [IOK
https://m.edso0.ru/7f416194

bu6mmorexa [JOK
https://m.edsoo.ru/7f416194

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

bub6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6morexa [JOK
https://m.edsoo.ru/7f416194



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

3.2 WNuepuus, macca, I0THOCTh

3.3 Cumna. Bunsr cun

Hroro no pazneny

Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Hasnenue. [lepenaya naBnenus: TBEPAbLIMU

4.1
TEJIAMU, XKHUJIKOCTSIMH U Ta3aMu
4.2 JlaBIIeHUE KUIKOCTH
4.3 ATtMocdepHoe naBiIeHHE
44 JleiicTBUE KUJKOCTH U Ta3a Ha MOTPYKEHHOE

B HUX TEJIO
Hroro no pazneny

Pa3nea 5. PaGora nu MomHOCTh. JHEprus

51 Pa0Gora 1 MomHOCTH
5.2 IIpocTeie MexaHU3MBI
5.3 MexaHnuecKkast SJHeprust

Hroro no pazneny
PeszepBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

14

21

21

12

68

12

bu6mmorexa [JOK
https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
https://m.edsoo.ru/7f416194

bubmnoreka LJOK
https://m.edsoo.ru/7f416194
bubmmorexa [JOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

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

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



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

8 KITIACC

HanmenoBanue pa3jieiioB 4 TeM
NPOrpamMMbl

Ne i/

Pa3gea 1. TerioBbie IBJICHUSA

1.1 CtpoeHue U CBOMCTBA BEIIECTBA

1.2 TennoBbie mporecchl

Utoro no pazneny

Pa3zgen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS

:‘)HGKTpI/I‘leCKI/Ie 3apsAaabl. 3apH)KeHHBIC TCJ1a

2.1
U UX B3aUMOJICHCTBUE
2.2 [ToCTOSITHHBIN PTEKTPUICCKUN TOK
2.3 MarauTHbIE SBJICHUS
2.4 DNIeKTpOMarHuTHast UHIYKIUS

Hroro o pasaeny
PesepBHoe Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4gecTBOo 4acoB

Beero KoHnTpoJbHbIe
padoThI
7
21 1
28
7
20 1
6 1
4
37
3
68 3

IIpakTH4eckue
padoThI

1.5

145

DJIeKTPOHHbBbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchl

bu6mmorexa [JOK
https://m.edsoo.ru/7f4181ce
bubmnoreka LJOK
https://m.edsoo.ru/7f4181ce

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

bu6moreka [IOK
https://m.edsoo.ru/7f4181ce

bu6moreka [IOK
https://m.edsoo.ru/7f4181ce



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

HaumeHoBaHue pa3iejioB U TeM
NPOrpamMMbl

Ne i/

Pa3zgen 1. Mexann4deckue iBJICHUSA

MexaHn4deckoe IBHXKEHHUE U CIIOCOOBI €ro

1.1

OIHCaHUA
1.2 Bsaumonericteue ten
1.3 3aKOHBI COXpaHEHUS

Hroro no pasneny

Pa3zgen 2. Mexann4yeckune Ko0Je0aHUA Y BOJHBI

2.1 Mexaunueckue KojicOaHus

2.2 MexaHnuyeckre BOJHBL. 3BYK

Hroro no pazgeny

KoaunuecTBo yacoB

Bcero
padoThI

10

20 1

10

40

15

Pa3pnen 3. DiieKTPOMAarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI

31 :‘)HGKTpOMaFHI/ITHOC IIOJIC 1
l QJICKTPOMArauTHBLIC BOJIHBI

Hroro no pazgeny

6

KonTposabHbie

IIpakTuyeckue

padoThI

DJIEeKTPOHHbIE
(un¢possbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Pasgea 4. CBeToBbI€ ABJICHUSA

4.1 3aKOHBI pacIIpOCTPAaHEHHUS CBETA
4.2 JIuH3BI ¥ onrTHYECKUE TPUOOPHI
4.3 PaznoxeHnue 6e10ro cBeTa B CIIEKTP

Hroro no pazgeny

Pa3zgen 5. KBaHTOBLIE IBJICHUSA

5.1 Hcenyckanue v noriomeHue ¢BeTa aroMoM
5.2 CtpoeHue aTOMHOTO sijipa
5.3 SnepHble peakun

Hroro no pazgeny

Paspnen 6. I[loBTopuTe1bHO-000011a1011IMIT MOAY /b

[ToBTOpEeHME M 0000IIIEHNE COACPIKAHUS

6.1
Kypca ¢pu3nku 3a 7-9 kiacc
Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

6 2
6 3
3 2
15
4 1
6 1
7 1 1
17
9 2
9
102 3 27

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

YYEBHO-METOAUYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* ®uzuka, 7 knacc/ [leppimkun A.B., O01IecTBO C OrpaHUYeHHON OTBETCTBEHHOCTHIO «M31aTenbeTBO «DK3aMeH»

*  ®usuka, 8 knacc/ [lepeimkun A.B., OOIeCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY; AkmronepHoe oomiecTBo «M31aTeascTBo
«ITpocsemienne»

*  ®dusuka, 9 xnacc/ [leppikun A.B., I'ytauk E.M., O011ecTBO ¢ orpaHn4eHHON 0TBETCTBEHHOCThIO «/IPODAY; AKIIMOHEpHOE 00IIECTBO
«3narenncTBO «lIpocBeienney

METOJUYECKUE MATEPUAJIbI 1JIA YUUTEJIA
7 KIIACC

1. PaGouas nporpamma.
2. TIporpaMmbl 0OCHOBHOTO 001Iero obpasopanus. ®usuka. 7 — 9 knaccsl (apropsl:A.B.Ilepbiukun, H.B. ®unonosuy, E.M. I'yTHUK).
3. Pabouas nporpamma o ¢usuke. 7 kinace/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B COOTBETCTBHH C BHIOPAHHBIM yYEOHHKOM:

4. Tlepemukun A.B. ®usuka. 7 knacc. YueOHUK 171 001e00pa3oBaTebHbIX yupesxkaeHuii . M.:Jpoga. 2011
5. Jlykammk B.H. COOpHUK BOIPOCOB U 3a1a4 10 (pu3uke. 7-9 Ki1. — M.:

[Ipocemenue, 2010. —192c.

& KIIACC
1. Pa6Gouas nporpamma. ®usuka. 7 - 9knaccel: y4eOGHO-MeTOAMIECKOrO nocodus /coct. TuxonosaE. H. - 2-e usz.,crepeoru. -M.:
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