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IHHOSACHUTEJ/IBHAS 3AIINCKA

[MporpamMma 1o ¢u3uKe Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUSI COCTAaBJIEHa HA OCHOBE
MOJIOKEHUH W TpeOOBaHWH K pe3yjbTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOH 00pa3oBaTelIbHOI
nporpammsl, npeactapneHHbpx B @I'OC 000, a Ttakxke ¢ yuaérom (enepaabHON pabodeil mporpamMmbl
BocnuTanus 1 KoHuenuy npenoaasaxus yueoHoro npeamera «Duznkay.

Conepxanue mporpaMMbel 1o (U3MKEe HampaBiIeHO Ha (OPMHUPOBAHHME ECTECTBEHHOHAYYHOU
IrPaMOTHOCTH OOyJaroIuXCsi M OpPraHM3alMI0 M3y4eHHs (U3MKM Ha [esTEeNbHOCTHOHW oOcHOBe. B
nporpaMmMe Mo (QU3MKE YYHUTBHIBAIOTCS BO3MOXKHOCTH y4eOHOIO INpeaMeTa B pean3aluu TpeOoBaHUil
OI'OC OO0 Kk mIaHUpPYeMBIM JIMYHOCTHBIM W METalpeAMETHBIM pe3yibTaTaM OOYYeHHs, a Takxke
MEXIIPEMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
o0pazoBaHws.

[TporpaMma 1o Qu3HMKe yCTaHABIMBACT paclpenesieHue Y1eOHOTO MaTepraia 1o rojgaMm o0ydeHus
(mo kiaccam), mpeasaraeT MPUMEPHYIO MOCIEAOBATEIbHOCTh W3YyUCHHS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS IPEAMETHOTO COACPKAHUS U yUETE BO3PACTHBIX 0COOEHHOCTEH 00YYatOLINXCSl.

IIporpamMma mo ¢usuke pazpaboTaHa C LENbIO OKAa3aHUS METOJMYECKOW MOMOIIM YYMTENO B
co3JaHuK paboyell MporpaMMel Mo y4eOHOMY MPEMETY.

LenTper 00pa3oBaHWsI €CTECTBEHHO-HAy4HOW HampaBieHHOCTH «Todka pocTtay co3maHbl C
[EeNbI0  Pa3BUTHSA Yy O0OydJaloImuXxcs eCTeCTBEHHO-HAyYHOW, MaTeMaTHYecKOd, WHQOPMAIMOHHON
rpaMOTHOCTH, @OpMHpOBaHI/IH KPUTHUYCCKOI'0 U KPCATUBHOI'O MBINUICHHWA, COBCPIHICHCTBOBAHUS HABBIKOB
€CTEeCTBEHHO-HAYYHOW HATPABICHHOCTH, a TAKXKE ISl TPAKTUYECKOH 0TpaboTKu yueOHOro MaTepHaa 1o
yuebHOMy npeamery «Duznkan.

[MpopuneHbi  KOMIUIEKT  oOOpymoBanus  oOecreunBaeT  d((EKTUBHOE  TOCTH)KEHHE
o0pa3oBaTeNbHBIX  pE3ydbTaTOB  OOydYalOIMMHUCA 1O  MporpaMMaM  eCTeCTBEHHO-HayYyHOH
HaIpaBJICHHOCTH, BO3MOXKHOCTh YITYOJEHHOTO H3YyY€HHs OTHCNIBHBIX IPEIMETOB, B TOM YHUCIE IS
dbopMupoBaHUsT ~ KM300pETATENbCKOrO,  KPEaTUBHOIO,  KPUTHYECKOTO  MBILIUICHUS,  Pa3BUTHS
(YHKUMOHAILHOW TPaMOTHOCTH Y OOydYalomMXcs, B TOM 4YHCIE€ ECTECTBEHHO-HAYYHOW W
MaTeMaTU4YECKOH.

Hudposast naGoparopusi KapAUHAIBHBIM 00pa3oM M3MEHSET METOAWKY U COAEp)KaHHe
IKCIEPUMEHTALHON AEATENIbHOCTH M MOMOTaeT PEIInTh BbINICIIEpeYnciIeHHble TIpooieMsbl. [upoxwuii
CIIEKTpP HI/I(i)pOBbIX JAaTYMKOB TIIO3BOJIACT YyYalllUMCA 3HAKOMUTBCA C IIapaMeTpaMu (1)I/I3I/I‘IeCKOI‘O
9KCIIEPUMEHTa HE TOJBKO Ha KAUEeCTBEHHOM, HO M HA KOJIMYECTBEHHOM ypoBHE. C MOMOLIBbI0 IU(PPOBOi
1a00paTopuu MOXHO IIPOBOAMTH JUIMTENBHBIA AKCIEPUMEHT JaXe B OTCYTCTBHM 3KCIIEPUMEHTATOPA.
[Mpu sToM um3MepsieMble JIAaHHBIE W Pe3yJbTaThl UX O0pabOTKH OTOOPa)XKaroTCs HEMOCPEICTBEHHO Ha
9KpaHe KOMIBIOTEPA.

®dusuka ABISCTCS CHUCTEMOOOPA3YIOUUM JUIsi ©CTECTBCHHOHAYYHBIX Y4YEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3UUECKUE 3aKOHBI JIGKAT B OCHOBE MPOIIECCOB U SABJICHMI, U3y4aeMbIX XUMHUEH, OMOIOTHEH,
acTpoHOMHUel W ¢usndeckor reorpadueil, BHOCHT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTUHY MHpAa,
MPEIOCTaBIIsICT HauboJiee sICHbIe 00pa3ibl MPUMEHEHUS HAYYHOT'O METOJ]a MO3HaHUs, TO €CTh crocoda
MTOJTYYCHISI IOCTOBEPHBIX 3HAHUI O MHUpE.

OpHa U3 TIIaBHBIX 3a]1a4 (U3UIECKOro 00pa30oBaHMs B CTPYKTYpe OOIIero o0pa3oBaHUsl COCTOUT B
(hOpMUPOBaHUM €CTECTBEHHOHAYYHOH TPAaMOTHOCTH M MHTEPECa K HayKe y 00yJaromuXcs.

M3yuenne ¢m3ukm Ha  06a30BOM  YpOBHE TIpEeANoOjaracT  OBJQACHHE  CICIYIOITIMH
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTH:

® Hay4YHO OOBSCHSTH SBICHHUS,

®  OIICHWBATh U MIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS,

® HHTEPHPETUPOBAThH JAaHHBIC U UCMOJIH30BATH HAYUHbBIE JJOKA3ATEIbCTBA JJISl OJYYECHUS
BBIBOJIOB.

Henu n3ydenus GU3MKK HA YPOBHE OCHOBHOTO OOIIEro oOpazoBaHus omnpeseiiensl B Konienmuu
npenonaBanus yaeOHoro mpemmera «®Puszmka» B 00pa3oBaTENBHBIX OpraHm3anusx Poccuiickoi
ODenepanyn, peanu3yOIUX OCHOBHBIC 00IIe00pa3oBaTelbHBIC MPOrPaAMMbI, YTBEPKIAEHHON pelIeHueM
Komnernn MunmncrepcTBa npocsemnienus Poccutickoit deneparu (mpotokoir ot 3 mekadps 2019 1. Ne
IIK4BH).

Henn n3yvenns pu3nkm:



e [pUOOpEeTEHHE MHTEpeca U CTPEMJICHUS OOYYaIOLIMXCs K HayyHOMY H3YyUCHMIO INPHUPOIBI,
pasBUTHE UX UHTEIUIEKTYaJbHbBIX 1 TBOPUYECKUX CIIOCOOHOCTEH;
e pa3BUTHE NPEACTaBICHUH O  HAyyHOM  MeToAe IMO3HaHus u  (opmHupoBaHUE
HCCIICIOBATENbCKOT0 OTHOILIECHHUS K OKPY/KAIOLIUM SIBICHUSIM;
e (QopMupoBaHHEe HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa U3yueHHs OCHOB CTPOCHUS MaTepUH
1 (QyHIaMEHTaIbHBIX 3aKOHOB (DU3UKHY;
e (QopMupoBaHHE MPEICTABICHUN O POJIM (GU3UKU Ui Pa3BUTHA APYTMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOIOTUH;
e pa3BUTHE MPEACTABICHUN O BOZMOXKHBIX chepax Oymaymiei mpodecCHOHAIBHON NeATeNbHOCTH,
CBSI3aHHOM ¢ ()M3UKOH, TIOATOTOBKA K AalbHEHIIIeMy 00y9IeHHIO B 3TOM HAIIPABICHUH.
JocTwkenne 3TUX Lesed mporpaMMbl Mo (QH3MKEe Ha YPOBHE OCHOBHOTO OOLIET0 0Opa3oBaHUs
o0ecrieyrBaeTCs pEUICHUEM CIIEAYIONINX 3a1aY:
e puOOpeTeHHE 3HAaHMH O AMCKPETHOM CTPOCHHMU BEIIECTBA, O MEXAHUYECKHX, TEIUIOBBIX,
NEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e pHOOpEeTeHHE YMEHHH OIHCHIBATh M OOBSCHATH (DU3NUECKUE SBICHUS C HCIIOJIb30BAHUEM
MOJIYYCHHBIX 3HAHUH;
® OCBOCHHME METOJOB pPEIICHHs MPOCTEHIINX PACYETHBIX 3a/1a4 C UCITOIB30BaHUEM (PU3MYECKHX
MOJEJIEH, TBOPYECKHUX U NPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;
e pa3BUTHE yYMEHHUM HAOMIOAATh NPUPOIHBIC SIBICHUS M BBIIOIHATH OIIBITHI, J1a0OPAaTOPHbIE
paboThI U 3KCIIEPUMEHTAIBHBIE HCCIEI0BAHMS C UCIIOIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;
e ocBoeHHMEe TpUEMOB paboTel ¢ uHPOpManuend (U3UUECKOTO COJCPXKAHMA, BKIFOYAS
MHQOPMALIMIO O COBPEMEHHBIX AOCTIDKEHUSX (DM3MKM, aHAIM3 UM KPUTHUECKOE OLICHUBAHHE
UHQOPMAIIH;
® 3HAKOMCTBO CcO cdepaMu NPOPECCHOHAILHON IeATEILHOCTH, CBSI3aHHBIMU C (DU3UKOU, H
COBpPEMCHHBIMHA TCXHOJIOTHAMUA, OCHOBAHHBIMH Ha JOCTHKCHHUAX (I)I/I3I/I‘IGCKOI\/’I HayKH.
Ha uzyuenue ¢uznku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOI'O 00OIIET0 00pa30BaHMUS OTBOJAUTCS
238 gacoB: B 7 kiacce — 68 yacoB (2 yaca B Hemenr0), B 8 kiacce — 68 gacoB (2 yaca B Henenmo), B 9
KJ1acce - 102 gaca 3 gaca B HEJIEIIO).

Ilpeanaraemplii B mporpamme mno (u3nke mnepedeHb J1abopaTOpHBIX pabOT M OIBITOB HOCHUT
pEKOMEHIATEeTIbHBIA XapaKTep, YUUTelb JEeNIaeT BBIOOP MPOBEJCHHS JIAOOPATOPHBIX pabOT U OIBITOB C
yu€TOM WHAWBUAYAIBHBIX OCOOCHHOCTEH OOYYarolmIMXCs, CIHCKAa OKCHEPUMEHTAIBHBIX —3a/IaHH,
npeaiaraeMbIX B paMKaX OCHOBHOT'O T'OCYAapCTBEHHOI'0 3K3aMeHa 1o (hu3uKe.

COIJEPKAHUE OBYUEHMUSI
7 KIIACC

Pasjnen 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KAIOLIEr0 MUpA.

®du3nka — Hayka o npupoe. AsieHus npupoipl. PU3nuecKue sIBICHMS: MEXaHUUECKHE, TEIVIOBbIE,
ANIEKTPUYECKHE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

Ousnueckue BenurHbL. V3Mepenne pusndyeckux Bennuut. usnueckue npudopsl. [lorpemHocts
n3MepeHuid. MexiyHapoaHasi cucTeMa eIMHUII.

Kak ¢wusuka u apyrue ecTeCTBEHHBIE HAayKH H3Y4alOT NPUPOAY. EcTecTBEeHHOHAYYHBINH METO.
MO3HAHUs: HAONIOJCHUE, IMMOCTAaHOBKA HAYYHOTO BONPOCA, BBIABIDKEHHE THIIOTE3, 3KCIIEPUMEHT 10
NpOBEpKE TUTIOTE3, 00BsICHEHNE HabmoaeMoro seieHus. Onucanue Gu3ndeckux sSBJICHUN ¢ TIOMOIIBIO
MOJEIIEH.

emoncmpayuu.

1. MexaHuuecKue, TEIUIOBEIC, JIEKTPUUECKUE, MATHUTHEIE, CBETOBBIC SIBIICHUSI.

2. ®duzuyeckue NpUOOPHI W MpoOIeaypa NPSAMBIX HU3MEPEHHI aHAJIOTOBBIM W LU(PPOBBIM

npudopoMm.

Jlabopamopnsie pabomost u onvimol.

Omnpe/enenyre ekl IeIeHUs Kbl N3MEPUTEIHLHOTO Iprbopa.

N3mepeHnne pacCTOSIHUM.

Uzmepenune 00bEMa )KUAKOCTH U TBEPIOTO TeTa.

Omnpenenenre pa3MepoB MaJIbIX Tell.

W3mepenne TemmnepaTypsl IPH MOMOIIH KUIKOCTHOTO TEPMOMETPA U AATYHKA TEMIIEPATYPHI.

agrwdE



6. IlpoBexeHue MccieAOBaHUS MO MPOBEPKE TUITOTE3BI: JAIBHOCTh MOJIETA IIAPHKA, ITyIIEHHOTO
TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIe BHICOTA TyCKa.

Pasnen 2. [lepBoHauyanbHble CBeIeHUSI 0 CTPOEHNH BelleCTBA.

CrpoeHue BelecTBa: aTOMBI M MOJIEKYJbI, UX pa3Mepbl. ONBITHI, 0Ka3bIBAIOIINE JUCKPETHOE
CTPOEHHE BEIIECTBA.

JBwxkenue gactul BeuiecTBa. CBsA3b CKOPOCTH ABMXKEHUS YacTHI] ¢ TeMIepaTypoil. bpoyHoBckoe
IBkeHne, tupdysus. BzanmoaelicTBre 4acTHIl BellecTBa: NPUTSDKEHNUE M OTTAIKMBAHHE.

ArperaTHple COCTOSHHSI BEILECTBA: CTPOEHHE Ta30B, KUAKOCTEH M TBEPABIX (KPHUCTAIIIMUECKHX)
Tesn. B3auMocBsS3p MeXAy CBOWCTBAMM BELIECTB B PA3HBIX AarperarHblX COCTOSHUSIX M MX
ATOMHOMOJIEKYJIAPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJBI.

Hemoncmpayuu.

1. HabGnronenne 6pOyHOBCKOTO ABIKEHUSI.

2. Habmoaenue nuddysun.

3. HaOmionenue sBIEHUWH, OOBSICHSAIOMIMXCA MPUTSDKEHHEM WM OTTAJIKMBAaHHEM YaCTHIL

BEIIECTBA.

Jlabopamopnuie padbomot u onvimol.

1. OrueHka quamMeTpa aToMa METOJIOM PSIOB (C UCIOb30BaHueM (hoTorpaduii).

2. OmnbITHI IO HAOIIOIEHHUIO TEIUIOBOTO PACIIUPEHHS Ta30B.

3. OmpbIThl 10 OOHAPYKEHUIO ACHCTBUSA CHJI MOJIEKYJIIPHOTO IPUTSKCHHUS.

Pa3znen 3. /IBu:keHue U B3auMojielicTBHE TeJl.

Mexanndeckoe aBmkeHue. PaBHOMepHOoe M HepaBHOMepHoe JBHkeHHe. CkopocTb. CpemnHss
CKOPOCTh NIPH HEPAaBHOMEPHOM JABHKECHUU. PacuéT ImyTu u BpeMeHH JBIKEHHUS.

SIBnenne uHepuuu. 3aKoH HMHepuMU. B3anMopeilicTBrHe Ten Kak NMPUYMHA M3MEHEHHUS] CKOPOCTH
JIBWKEHHMsS Tell. Macca kak Mepa HMHepTHOCTH Tena. [InmoTHocTh BemiecTBa. CBSI3p IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €UHHUIE 00BEMa BEILIECTBA.

Cuila Kak XapakTepucTuka B3aumojencTBua Ten. Cuia ynpyroctd u 3akoH I'yka. M3mepenue
CHWJIbl C MOMOIIBKO JUHAMOMCETpPA. SIBeHue TATOTEHHMST W cuia TsokecTd. Cuia TSDKECTH Ha Apyrux
roranerax. Bec Tema. HesecomocTth. CriokeHuWe CWJI, HamNpaBiIeHHBIX [0 OJHOW  IPSIMOH.
PaBHopneicTByromas cun. Cuna TpeHus. TpeHue CKOJIbXEHUS M TpeHue Mokosd. TpeHue B mpupone u
TEXHHKCE.

Hemoncmpayuu.

Habmonenue MexaHMUECKOTo IBHKEHUS Tea.
H3mepeHne CKOPOCTH MPSIMOTMHEHHOTO IBHKEHUS.
HaOiroeHue siBjicHUSI HHEPIIUU.
Habmtonenue n3MeHeHns: CKOPOCTH IPH B3aMMOJICHCTBUH TEII.
CpaBHeHHE MaccC M0 B3aUMOJICHCTBUIO TEIL.
Crnoxenne CHUJI, HAIIpaBJICHHBIX I10 OI[HOI/I HpHMOI/I
Jlaﬁopamopnbw padomut u onvimol.
1. OmnpeneneHne CKOPOCTH pPaBHOMEPHOrO [IBIDKEHHMsA (IIAapUKa B JKUIKOCTH, MOJEIH
3JIEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).
OnpejenieHne cpeHel CKOPOCTH CKOJIBKEHHsI OpycKa HITH IapuKa 10 HaKJIOHHOH IIIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO Tea.
4. OmnbITbl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsDKeHHs (JedopManuu) NpPYKUHBI OT
MIPUWIOKEHHOU CHJIBL.
5. OmbITbl, AEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI TPEHUS CKOJBXEHHS OT Beca Tella H
XapakTepa CONPUKACAIOLINXCS TOBEPXHOCTEN.

Pa3nen 4. /laBjienne TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

Jasnenue. CrnocoObl yMEHbBIIEGHUS W YBEIWYeHHs JaBiieHus. JlaBiieHue rasza. 3aBUCHMOCTh
JaBlieHUsI raza oT oObéma, Temmeparypsl. llepenaua naBieHHst TBEPABIMU TeNaMH, >KUIKOCTIMH H
razamu. 3akoH Ilackams. [IHeBMaTWdeckue MalIMHBI. 3aBUCHUMOCTH JIABJICHUS XUIAKOCTH OT TIIYOWHBI.
I'mnpocratnueckuit mapagokce. Coobmaromiecs cocyasl. [ napaBmmuecKkue MeXaHU3MBbI.

AtMmocdepa 3emnn u atMocdepHoe naBienue. [IprdanHb cynecTBOBaHUS BO3AYIIHONW 0OOJIOUKH
3emiu. Ompbir Toppuuemn. M3mepenune armocepHOro naBieHHs. 3aBUCHMOCTb aTMOC(EPHOro
JIaBJICHUSI OT BBICOTHI HaJl ypOBHEM Mops. [IprOops! At m3MepeHust aTMOC(EpHOTo JTaBICHUSL.
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JeficTBre KUAKOCTH W ra3a Ha MOTPYKEHHOE B HUX TeJ0. BrITankuBaromas (apXuMenoBa) CHia.
3akon Apxumena. [lnaBanue ten. Bo3myxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUA Ta3a OT TEMIIEPATYPHI.

Ilepenada naBneHUs )KHIKOCTBIO H Ta30M.
CooOmraromuecs: CoCy/Ibl.
I'mnpasnudeckuit mpecce.
IIpostBieHune neicTBus aTMOC(HEPHOTO TaBICHHUS.
3aBUCUMOCTh BBITAIKHUBAIOLIEH CHJIBI OT 00bEMa MOTPY)KEHHONW 4YacTH Tejla M IUIOTHOCTU
JKUAKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BHITECHEHHOM KHUIKOCTH.
8. VYcnoBue mmaBaHMS TeN: IUIABaHUE WM TIOTPYKEHHE TNl B 3aBHCHMOCTH OT COOTHOIICHHS
TUIOTHOCTEH Tea U )KUJIKOCTH.
Jlabopamopnsie pabomost u onvinol.
1. UccnemoBanue 3aBUCHMMOCTH Beca Teja B BOAE OT 00b&Ma MOrpYXKEHHOW B KUAKOCTb YacTH
Tena.
2. OrmpeneneHne BBITATKABAIOMICH CHUIIBI, ACHCTBYIOIEH HA TEJO, TOTPYKEHHOE B KUIKOCTb.
3. IlpoBepka HE3aBHCHMOCTH BBITAIKHBAIOIIEH CHIIBI, ACHCTBYIOIIEH Ha TENO B JKUIAKOCTH, OT
MAacChl Tena.
4. OmnbITHI, IEMOHCTPUPYIOLIHE 3aBUCUMOCTH BBITAJKHBAIOWICH CHUJIBI, IEHCTBYIOIIEH HA TENO B
KHUJIKOCTH, OT 00BbEMa OrpYKEHHON B KUAKOCTh YaCTH TeJla M OT TNIOTHOCTH KHUKOCTH.
5. KoHcTpyupoBanue apeomeTrpa MJIM KOHCTPYMPOBAaHHE JIOOKM W  ONpenesneHue eé
Ipy30I0AbEMHOCTH.

Pa3nen 5. Padota u MoIHOCTH. JHepPrus.

Mexannueckast pabota. MoOmHOCTS.

IIpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHas IUIOCKOCTh. llpaBmiio paBHOBecHs phlyara.
[lpumeneHnue TpaBuiia paBHOBECHS! pbldara K ONOKy. «3omotoe mpaBuio» Mmexanuku. KIIJ mpocTsix
MexaHU3MOB. [IpocThie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Knnerndeckas u noteHuuanbHas 3Heprus. IlpeBpamienue onHoro Buaa
MEXaHUYEeCKOW PHEPTHH B APYroi. 3aKOH COXpaHEHUS JHEPTUU B MEXaHHKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnsie padbomout u onvimot.

1. Onpenenenue pabOTHI CHJIBI TPEHHS NPU PaBHOMEPHOM JBIDKEHHH Tella 10 TOPHU3OHTAIBHON

MOBEPXHOCTH.

2. HccnenoBanue yclnoBUM paBHOBECHUS phldara.

3. Usmepenue KI1/] HakIOHHOH MIOCKOCTH.

4. W 3ydeHue 3aKOHA COXpaHEHHS MEXaHUYECKOU IHEPTHU.

8 KVIACC
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Pa3nen 6. TenJioBble siBeHMUS.

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISPHO-KMHETUYECKOW TEOpUM CTPOCHHUs BellecTBa. Macca u
pasMepel  atromMoB W MoJekysd.  OmbIThI,  TOATBEPXAAIONIUE  OCHOBHBIE  ITOJIOXKEHUS
MOJIEKYJIIPHOKMHETUYECKON TEOPHUH.

Mopenu TBEPAOTO, XUAKOTO W Ta3000pa3HOrO COCTOSHMIA BemiecTBa. Kpucramimdeckue u
amop¢ueie Tenma. OOBSICHEHHE CBOMCTB Ta30B, JKUAKOCTEH W TBEPABIX TEJN HA OCHOBE ITOJIOKEHUH
MOHCKYJIHpHO'KI/IHeTH‘ICCKOP’I TCOPUU. CMauuBaHue u KallUnJUIAPHBIC SABJICHUS. TermtoBoe paCcoiupeHuE 1
cxarue.

Temnepatypa. CBs3b TeMmIepaTypbl CO CKOPOCTBHIO TEIUIOBOI'O JBIDKEHHUS YacTWIl. BHyTpeHHss
sHeprus. CriocoOsl M3MEHEeHHs BHYTPEHHEH SHEpruH: TeIulonepenada W cOoBepuieHHe paldoThl. Buis
TeIIonepeayun: TeIIONPOBOAHOCTh, KOHBEKIINS, H3TyUYCHHUE.

KonmaecTBo TemnoThl. Y aenbHas TEIUIOEMKOCTD BellecTBa. Termioo0MeH U TEIUIOBOE paBHOBECHE.
VYpaBHeHue TtermnoBoro OamaHca. [InaBieHne u OTBepACBaHHME KPUCTAUIMYECKHX BEINECTB. Y elbHAsS
terota ToiaBieHus. [lapooOpazoBanme m koHaeHcarus. Mcmapenwe. Kumenwe. YnmenpHas TeruioTa
mapooOpa3oBaHusl. 3aBUCUMOCTE TEMIIEPATYPHI KHIICHAS OT aTMOC(EPHOTO TaBICHHUS.



BrnaxuocTs Bo3myxa.

DHeprus TOIUINBAa. Y AeTbHAs TEIUIOTa CTOPAHMSL.

[Mpunnumner padotel TemnoBbix apuratencii KI1/] terutoBoro apuratens. TermioBble nBUTATEeIN U
3alllUTa OKPYXKAIOIIEH Cpeibl.

3aKOH COXpaHEHUS U MPEBPAIICHUS YHEPTHH B TETUIOBBIX ITPOIIECCax.

Hemoncmpavyuu.

Habronenue OpOyHOBCKOTO JIBHIKEHHUSL.

Hab6mronenue muddysum.

Hab6monenue sBiaeHN CMaunBaHUS W KaMLIIPHBIX SBICHUI.

HaGunroieHue TerioBoro paciiupeHus Tel.

W3mMenenue naBieHus ra3a npu U3MCHEHUU 00bEMA U HATPEBAHUY WIIN OXJIAXKICHUU.

[IpaBwita u3MepeHns TemMrepaTypebl.

Buap! rennonepenaymn.

OxJtaxIeHUE MPU COBEPILICHUH PabOTHI.

HarpeBanne npu coBepieHN# pabOTH BHEITHUMH CHIIAML.

0. CpaBHeHHE TETIIOEMKOCTEH Pa3IMYHBIX BEII[ECTB.

1. HaOironeHnue KumeHus..

12. HabxnromeHre TOCTOSHCTBA TEMITEPATYPHI IPH TUIABICHUH.

13. Mogenu TeTIOBhIX ABUTATENCH.

Jlabopamopnuie pabomot u onvimol.

OMNBITHI 110 OOHAPYKESHHUIO TSHCTBUS CHJI MOJICKYJISIPHOTO MPUTSHKEHUS.

OMBITHI 110 BRIPANTUBAHUIO KPUCTAIIOB ITOBAPEHHOM COJM HITH caxapa.

OMBITHI 110 HAOJIIOICHUIO TEIJIOBOTO PACIIMPEHHUSI TA30B, XKUAKOCTEH U TBEPIBIX TEJI.
Onpe/ieneHre NaBICHHUS BO3yXa B OaJJIOHE IINPHIIA.

OnBITHI, IEeMOHCTPUPYIOIINE 3aBUCUMOCTh TABJICHHS BO3IyXa OT €ro 00bhEMa M HarpeBaHUS
WTH OXJTQKICHHUSL.

IIpoBepka THIOTE3bl JIMHEHHOW  3aBHCMMOCTH  JUIMHBI ~ CTOJOMKA  JKUAKOCTH B
TEPMOMETPUIECCKON TPYOKE OT TeMIIEPaTyphl.

7. Habmonenne n3MeHeHUs BHYTPEHHEH 3HEPruu Tela B pe3yNbTaTe TeIUionepenadn U padoThl
BHCIIHUX CHJI.

Hccnenopanue siBJICHUS TEINIOOOMEHA TP CMEIIMBAHUHU XOJIOJHOM U TOpsiueii BOJIBI.
OmnpefieneHne KOJMMYECTBA TEIUIOTHI, IMONYYEHHOTO BOJOW MpPH TEIIOOOMEHE C HarpeThiM
METAILTMYECKUAM IHITHHAPOM.

10. Onpeznenenue yaAeIbHON TEMIOEMKOCTH BEIIECTBA.

11. VccnenoBanue mnporecca UCIapeHusl.

12. OmnpeneneHre OTHOCUTETHHON BIAXKHOCTH BO3/IyXa.

13. Onpenenenue yAeabHOM TEIIOTHI IUIABICHUS JIb/A.

Pa3znen 7. DnekTpuyeckue U MAarHUTHbIE SIBJIEHUSI.

OnexTpuszanus Ten. J[Ba pona 3IeKTpUIecKux 3apsaoB. B3anMopeiicTBre 3apsHKeHHBIX Tell. 3aKOH
KynOHa (SaBI/ICI/IMOCTB CHIJIBI B3aHMOI[eI71CTBHH 3apSAKCHHBIX TEJI OT BCJIWYHUHBI 3apdaa0B W pPaCCTOAHUA
MEXy TEeJIaMH).

OnekTpudeckoe Tmoje. Hampsk€HHOCTh AJIEKTPUYECKOTO IOJisA. [IpUHIMIT  CyNepro3uiuu
ANIEKTPUYECKUX TI0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn sneKTprUecKux 3apsioB. DJIEMEHTApPHBIA 3JeKTpudeckuil 3apsia. CTpoeHne aroma.
[IpoBOAHHKY U AVAIEKTPUKH. 3aKOH COXPAHEHMSI AIIEKTPUIECKOTO 3apsiia.

ONEKTPUYECKUIN TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa. MICTOYHHMKH TOCTOSTHHOTO
TOKa. JIeHCTBUS DIEKTPHUECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE, MArHUTHOE). DJICKTPUUSCKUA TOK B
KHUIOKOCTAX U ra3ax.

Onekrpuyeckas nenb. Cuna Toka. DieKTpudueckoe HampspbkeHue. CONpOTHBICHHE MPOBOJIHUKA.
VYaenprHOE CONMPOTHBIICHWE BemiecTBa. 3akoH Owma mma ydactka 1end. [locnemoBarenpHOe U
napajuieIbHOE COSTMHECHHUE TTPOBOTHHUKOB.

Pabora m MOIIHOCTH AyeKTpUYECKOTO Toka. 3akoH Jlxoyms—JleHma. DnekTpuueckue menu u
MOTPEOUTENH ANEKTPUIECKOI SHEepruu B ObITy. KOpoTKOE 3aMbIkaHue.

IlocTostHHBIE MarHuThl. B3anMoaeicTBrE MOCTOSIHHBIX MarHUTOB. MarauTHoe noje. MaruutHoe
moyie 3eMJTd U €ro 3HadeHue ULl Ku3HU Ha 3emiie. OnelT OpcTena. MarauTHoe TOJie JIEKTPHISCKOTO
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ToKa. [I[puMeHeHne 3MeKTpOMarHuToB B TeXHUKE. JlelicTBHe MarHWTHOTO TOJISI HAa IPOBOJHUK C TOKOM.
DNEeKTPOABUTATENb TOCTOSIHHOTO TOKa. Mconp30BaHme 37IeKTPOABUTATENEH B TEXHUIECKUX YCTPOMCTBAaxX
Y Ha TPaHCIIOPTE.

Oneitel @apanes. SABnaeHue snekrpoMaruuTHON uHAYKIMH. [IpaBuno JleHna. DnekTporenepaTop.
CriocoOBl TIONMy4YEHHS JJEKTPUIECKOW HSHEPrHH. DJIEKTPOCTAHIIMHM HAa BO300OHOBIIAEMBIX HCTOYHHKAX
SHEPTHH.

Hemoncmpayuu.

DIreKTpr3amnus Tell.

JIBa posa 3IIeKTPUYECKUX 3aps0B U B3aUMOICHCTBUE 3apsHKEHHBIX TEI.

YCTpoiCTBO U AEUCTBUE BIIEKTPOCKOIIA.

DJeKkTpocTaTnieckas HHIYKIHS.

3aKOH COXpaHEHUS INEKTPHUECKUX 3aPSI0B.

[TpOBOAHMKH U TUDTIEKTPUKH.

MopaenupoBaHre CHIOBBIX JHHUHN IEKTPHUYECKOTO MOJIS.

HcTOYHHUKY TOCTOSIHHOTO TOKA.

JelcTBUS 3IEKTPUUECKOrO TOKA.

0. DneKkTpuvecKuii TOK B KUIKOCTH.

1. T"a3oBEIit pa3psi.

12. Vi3smepeHue CHITBI TOKA aMIIEpPMETPOM.

13. UsmepeHue IeKTpHYECKOTO HANPSKEHHUS BOJIBTMETPOM.

14. PeocraT u Mara3uH CONPOTHBIICHHIA.

15. BzaumMonelcTBUE MMOCTOSHHBIX MAaTHUTOB.

16. MoaenupoBaHnue HEBO3MOXKHOCTH pa3AesICHHUs IOJIF0OCOB MarHuUTa.

17. MoaenupoBaHHe MarHUTHBIX TOJICH MOCTOSIHHBIX MATHUTOB.

18. OmpIT Opcrena.

19. MarauTHOe 1mose Toka. DIeKTPOMarHuT.

20. JleticTBME MarHUTHOTO TIOJIsSl HA TIPOBOJIHUK C TOKOM.

21. DneKTpoABUTATENh TIOCTOSHHOTO TOKA.

22. WccnenoBanue SIBICHUS IIEKTPOMArHUTHOW WHAYKIINH.

23. OnbiTel Dapajes.

24. 3aBUCHMOCTh HAIPABJICHUS HHAYKIIMOHHOTO TOKA OT yCJIOBUIl €r0 BOSHUKHOBEHHUS.

25. DneKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnsie padbomout u onvimot.

OnbITHI IO HAOMIOACHUIO TEKTPU3ALINY TeJl UHIYKIUEH U TIPU CONPUKOCHOBEHHH.

HccnenoBanne necTBUS 3NMEKTPHUECKOTO MO HA TIPOBOIHUKH H JUJIEKTPUKH.

COopka 1 poBepka paboThI ANEKTPUIECKOH LENH IOCTOSIHHOTO TOKA.

W3mepeHue u peryaIupoBaHUe CHITBI TOKA.

H3mepeHiie u peryaupoBaHue HAIPsHKSHUSI.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKa, WAYIIETO Yepe3 PE3UCTOp, OT COMPOTHBICHUS

pe3ucTopa U HaNpsDKEHHS Ha PE3UCTOpeE.

7. ONBITBI, TEMOHCTPUPYIONIHE 3aBUCHMOCTh 3JIEKTPHUECKOTO COTPOTHUBIICHHS MPOBOJHUKA OT
€ro JUIMHBI, IO MOMEPEYHOro CeUeHHs U MaTepurara.

8. IlpoBepka mpaBuiIa CIOXKEHHS HANPSHKEHUH TPH IOCIEIOBATEILHOM COCIHMHEHHH JBYX
PE3UCTOPOB.

9. IlpoBepka mpaBuia AJisi CWIIBI TOKA MIPU HapajuIeIbHOM COSAMHEHUH PE3UCTOPOB.

10. Omnpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHrie MOIIHOCTH 3JIEKTPHYECKOTO TOKA, BBIAETIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UITYIIETO Yepe3 JaMIIOuKy, OT HAIIPSHKEHUST Ha HEW.

13. Onpenenenne KI1/] narpeBarens.

14. UccnenoBanrue MarHUTHOTO B3aMMOJICHCTBHUS TIOCTOSTHHBIX MArHHTOB.

15. UzyueHre MarHuTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB TIPH WX 00bETUHEHUH U pa3JielICHIH.

16. UccnenoBanue neicTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITE, AEMOHCTPUPYIOIIME 3aBUCHUMOCTH CHJIBI B3aUMOJACHCTBHS KAaTyIIKM C TOKOM H
MarHmTa OT CHJIBI TOKa W HaIpPaBJIeHHS TOKA B KaTYyIIIKe.

18. UzyueHwue nelcTBUS MATHUTHOTO TIOJISI HA TIPOBOJTHUK C TOKOM.

RBOoOoNoOOMWNE
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19. KouctpyupoBaHue U u3ydeHrue paboThl 3JI€KTPOIBUTATEs.
20. Nsmepenune KI1/I anekTpoABUraTeIbHON YCTAHOBKH.
21. OrBITHI IO UCCIICTOBAHUIO SBICHUS IEKTPOMArHUTHOW WHIYKIIMK: UCCICI0BAHUE H3MEHEHU I
3HAYCHUS ¥ HATPABICHHS WHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. Mexannuyeckue siBJICHHS.

Mexannueckoe nBmwkeHne. MarepuanpHas Touka. Cucrema orcuéra. OTHOCHUTENHFHOCTD
MEXaHUYECKOTo JBUXKEeHU. PaBHOMEpHOE MIpsMOIMHENHOE IBMkeHre. HepaBHOMepHOE NpsIMOJIMHEHOE
nBrkeHne. CpellHsAs U MTHOBEHHAsl CKOPOCTh Tella P HEPaBHOMEPHOM JBM)KEHUU.

Yckopenue. PaBHOyckopeHHOe mnpsMosnHelHoe nBuxkeHue. CBoOomHoe maneHue. ONbITHI
Tanunes.

PaBHOMepHOE IBMXKEHHUE MO OKpYXHOCTH. [lepron u wactora oOpamieHus. JluneitHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOE YCKOPEHHE.

IlepBbiii 3akoH Hpbrorona. Brtopoit 3akon Herotona. Tperuit 3akon Herotona. Ilpuniun
CyHEPIIO3ULIUU CUJL.

Cuna ympyroctu. 3akoH ['yka. Cuia TpeHHS: cujia TPSHHS CKOJBXKEHHUS, CHIa TPEHHS IOKOS,
Jpyrue BUAbI TPEHHUSL.

Cuna TSHKECTH W 3aKOH BCEMHPHOTO TITOTEHHWS. YCKOpeHHe CBOOOMHOTO maaeHus. JBrkeHue
rutaneT Bokpyr Connua. [lepBas kocMuyeckas ckopocTs. HeBecoMocTs U meperpy3Kku.

PaBHOBecue MarepuaibHOW TOUYKHM. AOCOMIOTHO TBEpHOE Teio. PaBHOBecue TBEPIOro Tena C
3aKpeIUIEHHON OChbIO BpalieHus. MomeHT cuiibl. LIeHTp TshKeCTH.

Umnynsc Tena. M3meHenwe wummynbca. MMImynbc cuibl. 3aKOH COXpaHEHHS HMITYJIbCa.
PeakTuBHOC NBUKEHHE.

Mexannueckas paboTa U MOIIHOCTh. PaboTa chi TshKecTH, ynpyroctd, TpeHus. CBs3b SHEPrUH U
pabotsl. [loTeHnmanpHas SHEPTHS TeNa, MOMHATOTO Hall IIOBEPXHOCTHIO 3eMud. [loTeHnanpHas sHeprus
cxartol npyxkuHbl. Kunetnueckas sHeprus. Teopema o KHHETHYECKOM SHEpruu. 3aKOH COXpaHEHUS
MEXaHUYECKOU SHEPIHH.

Jemoncmpayuu.

1. HaGnromeHne MeXaHMUYECKOTO JIBUKEHUSI TeJIa OTHOCUTENBHO PAa3HBIX TE OTCUETA.

2. CpaBHeHue MmyTed 1 TPaeKTOPHIA ABHKEHHUSI OJJHOTO U TOTO K€ Tejla OTHOCUTENHHO Pa3HbIX Tell

OTCYETA.

3. H3mMepenHne CKOpOCTH U YCKOPEHHUS MPSIMOJMHEHHOTO ABIKEHUSI.

4. MW ccrnenoBanue MpU3HAKOB PaBHOYCKOPEHHOTO ABMKEHUSI.

5. HaOmoneHune qBMKEHNS Tela 0 OKPY>KHOCTH.

6. HaOmoneHne MeXaHHMUYECKUX SIBIICHUH, IPOUCXOIAIINX B cucTeMe oTcuéra «Tenexkay mpu eé

PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUHM OTHOCHUTENFHO KaOWHeTa (PU3UKH.

7. 3aBUCHMOCTH YCKOPEHUS TeJIa OT MAacChl TeJIa U ACHCTBYIOIICH HAa HET'O CHJIBL.

8. HabmoneHne paBeHCTBa CUIT TP B3aUMO/ICHCTBUY TEIl.

9. V3meHeHHe Beca Tela MPH YCKOPEHHOM JIBHKCHUH.

10. Mepenaua nmmybca Mpu B3aWMOJICHCTBUH Tell.

11. [IpeoOpa3oBaHMs SHEPTUH TP B3AUMOACHUCTBHUH TeIl.

12. CoxpaHeHue UMIyJIbca MPH HEYNPYTrOM B3aUMOACHCTBHH.

13. CoxpaHeHue UMITyJIbca Mpu abCOIOTHO YIPYTOM B3aUMO/ICHCTBHU.

14. HabxnroneHre peakTUBHOTO JIBUKCHHS.

15. CoxpaHeHnne MexaHHYECKOH SHEPIHU NPU CBOOOIHOM MaJeHUH.

16. CoxpaHeHne MeXaHHYECKON SHEPTHHU TPH JIBUXKEHHUH Tella MOJ1 ICHCTBUEM MPYKUHBIL.

Jlabopamopnuie pabomot u onvinol.

1. KoncTpynpoBanue TpakTa Ui pasrOHa W AajbHEHIIEro PaBHOMEPHOIO IBMXKEHUS IIapuKa

WUTH TEJIEXKKH.

2. OrmpeneneHne cpeHe CKOPOCTH CKOJIBKECHHUSI OpycKa MM JBHXKCHUS IapUKa MO HAKIOHHON
TJIOCKOCTH.

Omnpenenenne yCKOpEeHus Tela IpU paBHOYCKOPEHHOM JBUKEHHHU 110 HAKJIOHHOW TNIOCKOCTH.
4. HWccnemoBaHue 3aBUCUMOCTH IYTH OT BPEMEHH IIPH PaBHOYCKOPCHHOM JIBWKGHUH 0e3
HayaJbHOW CKOPOCTH.
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5. TIpoBepka rumoTesbl: €ciu MpHU PaBHOYCKOPEHHOM JBM)XKCHHU 0€3 Ha4aJbHOW CKOPOCTH ITyTH
OTHOCSITCSI KaK P HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE MPOMEXKYTKH BpPEMEHHU
OJTMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBKEHUS OT CHIIBI HOPMAJIbHOTO JaBJICHHUSI.
Ompenenenne KodhGHUIMEHTA TPSHUS CKOJIBKCHHUS.
Omnpenenenne xECTKOCTH TPYKUHBL.
Onpenesnenne paboThl CUIIbI TPEHUS TIPH PAaBHOMEPHOM JABIKEHHH TeJla 10 TOPU30HTAIBHOM
MTOBEPXHOCTH.

10. Onpenenenre pabOTHl CHIBI  YOPYTOCTH TMpPH MOIBEME Tpy3a C HCIOJIB30BAaHHEM

HETOABIXHOTO U TIOABHKHOTO OJIOKOB.

11. UzyueHue 3aKk0HA COXpAaHEHUS SHEPTHU.

Pa3nen 9. Mexannuyeckue KoJie0aHus U BOJIHBI.

KonebarensHoe nBukeHne. (OCHOBHBIE XapaKTEPUCTHKH KoONeOaHWi: TEepHOA, YacToTa,
amrutya. MaTeMaTHuecKuid M MPYKUHHBIH MasTHUKA. [IpeBpalueHue 3HEprud mpu KojeOaTeIbHOM
JIBUKCHHH.

3aryxatomue KoneOaHus. BbiHYyXneHHble KonebaHus. Pe3onanc. MexaHWdeckne BOJHBL
CBoiicTBa MexaHHMYeCKHUX BOJH. [IpofonbHBIE M MONepedHble BOJHBI. J[MHHA BOJHBI U CKOpPOCTH €€
pacipocTpaHeHrs. MexaHndecKre BOITHBI B TBEPOM Telle, CEICMUYECKIE BOJTHBL.

3Byk. ['poMKocTh 3ByKa 1 BeicoTa ToHA. OTpaskeHue 3Byka. H(Gpa3ByK U yIbTPa3BYK.

Hemoncmpayuu.

Habnronenue konebaHuii Tel Mo AEHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HATH U HA TIPYKUHE.

HaGmroieHre BEIHY X ICHHBIX KOJICOaHUH 1 Pe30HAHCa.

PacnpocTpanenne npo0NbHBIX U MOMEPEYHBIX BOJIH (HA MOJCIH).

Habmroienue 3aBUCMIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKUI pe30HaHC.

Jlabopamopnuie pabomot u onvimol.

1. OmnpeneneHue 4acTOTHI ¥ NEPHOA KOJICOAHUM MaTEMaTUIECKOTO MasTHUKA.

2. OmpeneneHue 4aCTOTHI U IepHOJia KoJaeOaHU MPYKUHHOTO MasTHHAKA.

3. HccrnenoBanue 3aBHCUMOCTH TMEpHOJIa KOJICOaHUH MOJBENIEHHOIO K HUTH TPy3a OT JJIMHEI
HUTH.

HccnenoBanne 3aBUCHMOCTH TTepHo/ia KoJieOaHNH MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a.
[IpoBepka HE3aBUCHUMOCTH TepHoja KojeOaHWU Tpy3a, MOJBEHIEHHOTO K HHUTH, OT MAacChl
rpys3a.

6. OmnbITEL, TEMOHCTPHPYIOIINE 3aBHCHUMOCTh TEepHo/ia KoJeOaHWH MPYXKUHHOTO MasTHHUKA OT

MAacChI Tpy3a U KECTKOCTH MIPYKUHBI.

7. H3MepeHue yCKOpeHHUs: CBOOOIHOTO Ta/ICHHSI.

Paznen 10. DjaekTpoMarauTHoe noJje M 3JIeKTPOMATHUTHbIE BOJTHBI.

DNEKTPOMarHuTHOE TIOJNE. OIEKTPOMArHWTHBIE BOJHBL. (CBOHCTBA 3JIEKTPOMATHUTHBIX BOJIH.
Ixana QJICKTPOMArdUTHBIX BOJIH. Wcnonp3oBanue QJICKTPOMArdiMTHBIX BOJIH IJIA COTOBOM CBSI3H.

DnekTpoMarauTHas npupoja ceera. CKopocTs cBeTa. BOIHOBEIE CBOMCTBA CBETA.

emoncmpayuu.

1. CsoiicTBa 3EKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOIiCTBa CBETA.

Jlabopamopnsie pabomot u onvimol.

1. UzyueHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIe sIBJIEHHS.

JlyueBast monens cera. Mctounnku cBeta. [IpsmonuHeitHOe pacmpocTpaHeHHe cBeTa. 3aTMEHUs
Comnnua u Jlynsl. Otpaxkenue cBeta. [lnockoe 3epkano. 3akoH OTpakeHUsI CBETA.

IIpenomnienne cBeta. 3akoH mpenomiieHHs cBera. llojgHoe BHYTpeHHEE OTpaKEHHE CBETa.
Hcmonp30BaHMe TTOJIHOTO BHYTPCHHETO OTPAXKCHUA B OIITUUCCKUX CBETOBOAAX.

Jlunza. Xop nyueit B nua3ze. OnTuyeckas cucreMa oroanmnapaTa, MUKpOCcKona 1 teneckona. ['mas3
KaK ONTHYECcKas cucteMa. biu3opykocTs U JalbHO30PKOCTb.

Paznoxenne Oemoro cBera B crekTp. OmbiTel HeloToHa. ClOXKEHHE CIEKTPAIbHBIX ITBETOB.
Hucnepcus ceera.
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Hemoncmpayuu.

TIpsimonuHeitHOEe pacpocTpaHEeHHE CBETA.

OTtpaxkeHue cBera.

[Mony4enue n3o0pa>keHUH B MIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.
IIpenomnenue cBera.

Ontryeckuii CBETOBOA.

Xon ryuei B cobuparomieii JuH3e.

Xon Jiydell B pacCceuBarOILEH JTUH3E.

[Tomygenune n300paXkKeHU ¢ TOMOIIBIO JIMH3.

[Mpunnun aefcTBus GoTroanmnapara, MUKPOCKOIA U TEJIECKOTIA.

10 Mopens rnasa.

11. Paznoxenue 0eI0ro cBeTa B CIIEKTP.

12. Tlony4yenue Genoro cBETa NPH CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnsie pabomost u onvinol.

1. UccnepoBanue 3aBUCHMOCTH yIJIa OTPAXKEHUSI CBETOBOI'O JIyda OT yIJia MaJeHusl.
2. H3ydeHue xapakTepUCTUK M300pakeHHsI IPEIMETa B IUIOCKOM 3epKale.

3. HccnenoBaHnue 3aBUCUMOCTH YTIIa TIPEIIOMIICHUSI CBETOBOTO JIy4a OT yIila MaJieHHs Ha TPpaHuIe
«BO3IYX—CTEKJION.

[Homy4ueHne n300paxeHnii ¢ TOMOIIBI0 COOMPAOIIEH TUH3BL.

Onpenenenne GOKyCHOTO PACCTOSHHS M ONTUYECKOM CHITBI COOMPAOIIEH JTMH3HI.
OMnBITHI 110 Pa3IOKEHHUIO OEJIOT0 CBETa B CIEKTP.

OmnbITHI IO BOCIIPUSTHIO LIBETA IPEAMETOB NP UX HAOIIOIEHUH YePe3 LBETOBbIC (QUIBTPHL.

Pa3;1en 12. KBaHTOBLIE IBJICHUS.

Onbitel Pesepdopna um mmanerapHas monens atoma. Mogjens atoma bopa. Hcnyckanuwe wu
noryonieHre ceeta aroMoM. KBaHTel. JInHeHyaThIe CIEKTPBHI.

PamnoaktuBHOCTh. Anbda, Oera- n ramMmma-m3nydeHus. CTpoeHne aTOMHOTO sipa. HykmonHas
MoJieIb aTOMHOTO sipa. M3oTomnel. PagnoakTruBHbIe mpeBparienus. [lepuon noigypacmaga aTOMHBIX SAEp.

SlnepHble peakuuu. 3aKOHBI COXPAaHEHHUS 3apAJOBOIO M MAacCOBOTO 4YHCEN. DHEpPrus CBS3U
aTOMHBIX saep. CBA3b Macchl M 3HEpruu. Peakumm cuHTe3a W JAeneHUs sjep. VCTOYHMKHM 3HEpruu
ConHua u 3BE31.

Snepnast sHepreTuka. /[elicTBrs paAOaKTUBHBIX U3JIyUYEHUN Ha )KUBBIE OPraHU3MBI.

Jemoncmpayuu.

CrieKTpbl U3TY4YeHHUS U OTJIOLICHHUS.

CreKTpsl pa3IuYHbIX Ta30B.

CriexTp BozopoJa.

Habmonenue TpekoB B kamepe BuiibcoHa.

Pabora cuéTurka HOHM3UPYIOIUX U3TyUEHHH.

Peructpanus n3mydeHus IPUPOJIHBIX MUHEPAJIOB U MPOYKTOB.

./Iaﬁopamopﬂbte padomut u onvimul.

1. HaOmnroseHue CIUTONMIHBIX M TMHEHYATHIX CIICKTPOB U3ITyUCHHS.

2. HccrnenoBanwe TpPEKOB: H3MEPEHWE OSHEPrHMM YacTHILI [0 TOPMO3HOMY TyTH (TIO

¢dororpadusim).

3. H3mepeHue paanoaKTUBHOIO (OHa.

IloBTOpPUTENHHO-0000IAIOIINI MOAY/Tb.

[loBTropuTensHO-0000MAOIMIA MOAYNIb IpEeJHAa3HAYeH [yl CUCTeMaTH3alud W 0000IIeHHS
NPEIMETHOTO COACP)KaHUsI M ONbITa JESITENbHOCTH, NMPHOOPETEHHOTO NPH HM3YYEHHH BCEro Kypca
Gu3NKU, a TaKKe JUIA TOJITOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy To (u3uke s
00yJaronmxcs, BEIOPABIINX 3TOT YIeOHBIH MpeIMeT.

[Ipn u3yyeHNM NAHHOIO MOAYJIA PEATN3YIOTCS M CHCTEMAaTH3UPYIOTCS BUABI AEATEIBHOCTH, Ha
OCHOBE KOTOpPBIX O0O0ECIeUMBAETCS JIOCTIDKEHHE TPEJAMETHBIX W METaNpeJMETHBIX IUIaHUPYEMbIX
pe3ynbpTaToB 00y4YeHus, GopMUpYyeTCs ecCTeCTBEHHOHAYYHAsl TPaMOTHOCTh: OCBOSHHE HAYYHBIX METOIOB
WCCIICIOBAHUS SBJICHUH MPUPOABI U TEXHHUKH, OBJIAJCHUE YMEHHSIMU OOBSACHITH (pu3nUecKue SBICHHS,
MIPUMEHSA NOJyYEHHBIE 3HaHMsI, pelaTh 3a/1a4k, B TOM YHCIIE KaUeCTBEHHBIE U SKCIIEPUMEHTAJIBHBIE.

[IpuHIMNUAaNBEHO NEATEIBHOCTHBIA XapakTep AAHHOIO pasliesia peanusyercs 3a Cc4ET TOro, 4ro
oOyuaroIuecs BbIIOJHSIIOT 33aHUs, B KOTOPBIX UM IIpeAsIaraeTcs:
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Ha OCHOBE IIOJYY€HHBIX 3HAHWH pacrmo3HaBaTh W HAYYHO OOBACHATH (U3WYECKHUE SIBICHUS B
OKpY’Karolllel MPUPOAE U MOBCEIHEBHOM KU3HU;
UCIIOJIb30BaTh HAYYHBIC METOBI UCCIICAOBAaHUS (DU3MUCCKUX SIBIICHUI, B TOM YHCIIC JJIs TPOBEPKHU
TUIIOTE3 U MOJTYUYEHUSI TCOPETUUECKUX BBIBOJIOB;
OOBSACHATH HAyYHBIE OCHOBBI HaWOOJiee BaYKHBIX JOCTIXKEHHWH COBPEMEHHBIX TEXHOJIOTHil, HampuMmep,
MPAKTHYECKOTO MCIOIB30BAHMS PA3IMYHBIX MCTOYHUKOB DHEPTUH HAa OCHOBE 3aKOHA IMPEBpAIICHHUS U
COXpaHEHUs BCEX U3BECTHBIX BUJIOB DHEPTHUU.

INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITIPOT'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBLIET'O OBPA3OBAHUA

Wsyuenne (u3WKM Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHUS HAMpaBICHO HA JTOCTHKCHHE

JMYHOCTHBIX, METANPEIMETHBIX U TIPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

B pesynbprare nzyueHus (U3MKHA Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHs y 0OydaroIierocs

OyzayT c(hOpMHPOBaHEI CIIEAYIOIINE TMYHOCTHBIE PE3YIbTaThl B YACTH:

e 1) naTpMOTHYECKOr0 BOCIIMTAHMS:

| IposIBTICHNE UHTEpECca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (U3MUYECKON HAYKH;

| IEeHHOCTHOE OTHOILEHHE K JOCTXKEHHUSIM POCCUHCKUX YUEHBIX-(DHU3HKOB;
2) rpa:kIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

| TOTOBHOCTh K AKTUBHOMY YYaCTHIO B OOCYXAEHUM OOIIECTBEHHO 3HAYMMBIX M ITHYECKHX
po0ieM, CBSI3aHHBIX ¢ IPAKTHYECKUM IPUMEHEHUEM HOCTHXECHUH (PU3NKH;

[ ] oco3HaHuE BaXKHOCTHU MOPAJIbHO-3TUYCCKUX NPHUHIUIIOB B ACATCIIBHOCTHU y‘-IéHOI‘O;

e 3)3CTeTHYeCKOro BOCIIUTAHUS:

[] BOCIpHATHE OCTETHUECKMX KauyecTB (PU3MUECKOW HayKu: e€ TapMOHHUYHOTO TOCTPOCHHS,
CTpOTroCTH, TOYHOCTHU, TAKOHNUYHOCTHU,

® 4) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

e [] oco3HaHME LIEHHOCTH (PU3MYECKOl HAyKHM KaK MOIIHOIO MHCTPYMEHTA ITO3HAHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUH, BAXKHEUIIEH COCTABIAIOIIEH KYIbTYPHI;

e [] pa3BUTHE HAYYHOU JTIO003HATENFHOCTH, MHTEPECA K UCCIIEI0BATENbCKOMN AEATENbHOCTH;

5) dopMmupoBaHus KyJbTYpPbI 310POBbSI H SMOLUOHAJBHOIO 0JIATOIOJIYYHSI:

e [ oco3HaHHE IIEHHOCTH Oe30macHOro o0pasza XHU3HH B COBPEMEHHOM TEXHOJOIMYECKOM MHUpE,
B2XHOCTH IpaBHJ O€30MIaCHOTO MOBEICHUS HA TPAHCIOPTE, HA JOPOrax, C JIJIEKTPUUECKUM H
TCIIJIOBBIM O60py,Z[OBaHI/IeM B IOMalIHUX YCJIOBUAX,

e ] chopMHPOBAaHHOCTH HaBbIKa pe(IeKCHH, IPU3HAHUE CBOETO MIPaBa Ha OIIMOKY M TAKOro Ke IpaBa
y Ipyroro 4ejaoBeKa;

e 0) TPYAOBOr0 BOCIIMTAHMS:
| aKTMBHOE y4yacTHe B PELICHWH NpPaKTHUECKHX 3aaad (B paMKax ceMbH, 00pa30BaTeIbHOM
OpraHu3alyy, Toposa, Kpas) TEXHOJOTHUECKON U COLMAIBbHON HAIIPaBIE€HHOCTH, TPEOYIOIIUX B TOM
yuclie U PU3NIESCKUX 3HAHUM;

. | MIHTEpeC K MPaKTHIECKOMY H3Y4YEHUIO MPpodeccHid, CBI3aHHBIX ¢ (PUIUKOM;

7) 3KOJI0OTMYECKOT0 BOCTIUTAHUSA:
| opueHTalMs Ha MPUMEHEHNEe (HU3NYECKUX 3HAHWU JIJIS pelleHHs 33724 B OOJIACTH OKpY Karolei
Cp€abl, IITAaHUPOBAHUSA ITOCTYIIKOB U OLICHKH X BO3MOKHBIX HOCHCZICTBI/Iﬁ JUISL 0pr>1<a}01ue171 CpE€abl;

e [] oco3HaHHE INI00ATBFHOTO XapaKTepa 3KOJIOTHYECKUX Mpo0IeM U MyTel X peLIeHus;

e 8) ajanTanuM K M3MEHSIIOIMMCS YCJIOBHSIM CONMAIBHON U NIPUPOAHON cpeabl:

e [] moTpeOHOCTh BO B3aMMOJCHCTBMHM NPU BBIIOJIHEHHH HCCICIOBAHUM M MPOEKTOB (PU3MUYECKON
HaNpaBJIEHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSM JPYTHX;

| TIOBBIIIICHUE YPOBHA CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTHYCCKYIO ACATCIIBHOCTD,
. | moTpeObHOCTh B (POPMUPOBAHWU HOBBIX 3HAHWH, B TOM 4YHCie (HOPMYJIHMPOBATH WJEH, MTOHSATUS,
TUIOTE3BI 0 PU3NIECKUX O0BEKTAX U ABJICHUSIX;
| ocozHaHue IeUIIMTOB COOCTBEHHBIX 3HAHUH M KOMIICTEHTHOCTEH B 00JIaCTH (PHU3KKH;
e || [UIAHMPOBAHHUE CBOETO PA3BUTHS B IPHOOPETEHUN HOBBIX (PU3NUECKUX 3HAHMH;
| cTpeMJIeHHE aHAJIU3UPOBATh U BBIABIITH B3aMMOCBSI3HM IIPUPOABI, OOIECTBa U SKOHOMUKHU, B TOM
YHCIIE C MCTIONb30BaHNEeM (U3UIECKUX 3HAHUIM;



) | OlleHKa CBOMIX JCWCTBHM C y4ETOM BIUSHUS Ha OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX TTI00aTBHBIX
MHOCIIEICTBUH.

METANPEJIMETHBIE PE3YJIBTATBI

B pesynbprate ocBoeHHs MporpaMMbl 1O (PU3WKE Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3OBaHUS Y
obyuarorerocst OyyT cOpMHUpPOBaHBI MeTaNPeIMETHbIE Pe3yabTaThl, BKIIOYAIOIINE TO3HABATEIHHBIC
VHUBEpCAIbHBIC y4eOHBbIE JIEHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAJIbHBIC Y4YCOHBIC JCHCTBHUSA,
perysITHBHBIC YHUBEpCAbHBIC YUeOHbIC TCHCTBHS.

Ilo3HaBaTe/ibHBIC YHHBepPCcAJbHbIC yYeOHbIe NelicTBHSA

Ba3zoBble Jornuyeckue AeicTBHUA:

BBISBIISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC PU3HAKH OOBHEKTOB (SIBICHUH);

YCTaHABIUBaTh CYIICCTBEHHBIH TNPU3HAK KIACCU(PUKAIIMK, OCHOBAaHUS i OOOOLICHUS U
CpaBHEHUS,

BBISBIISITH 3aKOHOMEPHOCTH W TPOTHBOpPEYHS B pacCMaTpUBaeMbIX (akTax, AaHHBIX H
H36HIOZICHI/ISIX, OTHOCAIIUXCA K (1)I/I3I/I‘ICCKI/IM SIBJICHUSM,

BBISBIISATH IPHYMHHO-CIICJICTBEHHBIE CBSI3H IPH N3YyYCHUH (U3WYECKUX SBICHUH U MPOLECCOB,
JIeTaTh  BBIBOJBI C HCIOJIB30BAaHHEM JEAYKTHBHBIX W HWHIYKTHBHBIX YMO3aKIIOUCHHH,
BBIZIBUTATh THITOTE3BI O B3aUMOCBS3X (PU3NYECKUX BEINYNH;

CaMOCTOSITETIbHO BBIOMpaTh C€Hoco0 pemieHus y4eOHOH (u3mueckoi 3amaun (CpaBHEHHE
HECKOJIBKMX BapHAaHTOB PEIICHUs, BEIOOp Hanboliee MOIXOAAIIET0 C YIETOM CaMOCTOSATENLHO
BBIZICTICHHBIX KPUTEPHUEB).

Ba3oBble HcciieoBaTeJIbCKHe JeHCTBHS.

WCIOJIb30BaTh BOMPOCH! KaK MCCIIE0BATENbCKII HHCTPYMEHT NIO3HAHUS;

NPOBOJMUTH IO CAMOCTOSITEILHO COCTaBICHHOMY IUIAaHY OIBIT, HECIOXKHBIA (QH3MYECKHH
9KCIIEPUMEHT, HEOOIIBIIIOE HCCIIeA0BaHUE (PU3UIECKOTO SIBICHUS,

OIICHMBATh Ha MPUMEHHMOCTh M JOCTOBEPHOCTh HH(POPMAILIUIO, TONYyYEHHYI0O B XOJIe
WCCIIETOBAHHUS WIIM IKCIIEPUMEHTA;

CaMOCTOSITETIbHO (HOpMYIHpPOBaTh OOOOIIEHUS W BBIBOABI 110 pe3yibTaTaM HPOBENEHHOTO
HaOJI0IeHMsL, OIIBITA, NCCIIEIOBAHUS;

MPOTHO3MPOBAaTh BO3MOXKHOE JalbHEHIIee pa3BUTHE (U3UUYECKUX TPOIECCOB, a TaKXKe
BBIJIBUTATh MPETIONI0KEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pa6ora ¢ ungopmanueii:

NPUMEHSThH PAa3JIMYHbIE METO/IbI, HHCTPYMEHTHI U 3alPOCHI IIPH ITOUCKE U 0TOOpE HHPOPMALIH
WIN IaHHBIX C YU4ETOM MpeIOKEHHOH yueOHOH (hru3ndeckoi 3agaqu;

aHAJTM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh MHPOPMAIMIO PA3IUYHBIX BUIOB U
bop™m mpeacTaBiIeHus;

CaMOCTOSITETIbHO ~ BBIOMpATh ONTUMaNbHYIO (opMy mpeiacTtaBieHdss WHPOpPMAIUK |
WITFOCTPUPOBATH PEIllaeMbIe 33]]aul HECIIOKHBIMU CXEMaMU, TiarpaMMaMu, HHOU Tpadukoi u
X KOMOMHALIUSAMH.

KoMMyHHKaTHBHBIC YHUBeEPCAJIIbHBIE y4eOHbIEe JeliCTBUSA:

B XO7le OOCYXICHHS y4eOHOTO MarepHuaia, pe3yiabTaToB JabOpaTOpHBIX pabOT W MPOEKTOB
3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI M BBICKA3bIBATh WICH, HAICIICHHBIC Ha
peleHune 3a/1a4u U noJfiepKanne O6J1aroKenaTeIbHOCTH O0IIEeHNS;

COIIOCTABJIATH CBOM CYXKICHHUS C CYXICHUSMHU JIPYTMX YYaCTHUKOB JHajora, OOHapyXHBaTh
pa3iruue ¥ CXOJCTBO TO3UIIH;

BbIpaXaTb CBOIO TOYKY 3p€HUA B YCTHBIX U TIMCbMCHHBIX TCKCTaX;

MyOIMYHO TIPEICTaBIISITh PE3yJbTaThl BBITOJHEHHOTO (PM3WYECKOTO OMbITa (IKCIIEPHMEHTA,
WCCJIEIOBAHMUS, TIPOCKTA);

MOHUMATh M UCIIOJIb30BaTh TPEUMYINECTBA KOMAHIHOW W WHAWBUAYAILHOW pabOTHI IpH
pEIIeHNH KOHKPETHOH (HU3NIECKON IPOOJIESMBI;



NPUHUMATH [ COBMECTHOM JIESITEIbHOCTH, OPraHU30BhIBATh JIEHCTBUS 1O €€ JOCTIKEHHUIO:
pacupenensiTh poiiu, OOCYKIaTh IMPOIECCHl M Pe3yJabTaThl COBMECTHON paboThl, 0000maTh
MHEHUST HECKOJIbKUX JTFOJICH;

BBHITMIOJHITh CBOK 4YacTh pabOThI, JOCTUTas KadyeCTBEHHOI'O pe3ysibTaTa II0 CBOEMY
HATPAaBJICHUIO U KOOPAHMHUPYS CBOU JACHCTBUS C IPYTUMH WICHAMU KOMAaH/IbI;

OIICHMBATh KA4eCTBO CBOCTO BKJIaJa B OOMUI MPOAYKT 1O KPHUTEPHSM, CAMOCTOSTEIILHO
c(hOpMyJIMPOBaHHBIM YYACTHHUKAMH B3aMMOICHCTBUS.

PerynsiTuBHbIe YHMBepcaJibHbIe y4eOHbIe JeHCTBUA

Camoopranu3aums:

BBIABIISITH NPOOJIEMBl B JKM3HEHHBIX M Y4eOHBIX CHUTyalMsX, TPEOYIOIIMX [UIS PELICHUS
(hM3UYECKIX 3HAHMIA;,

OpPUEHTHPOBATHCA B PA3NUYHBIX MOJAXOAaX MPUHATUS pelleHuil (MHIMBUAYalbHOE, IPUHATHE
pelieHus B IpyIIe, NpUHITHE PEeHIeHUN TPYIIIOoi);

CaMOCTOSITETIbHO ~ COCTAaBISITh ~ @ITOPUTM  pelieHHs (QU3MYECKOW 3aJaud WIH IUIaHa
UCCIIEIOBaHUSI C Y4Y6TOM HWMEIOIIUXCSA PECYpcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh IpeAaracMble BApUaHThI PELLICHU;

JieNaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpOHL, IMOLMOHAIbHbINA HHTEJIEKT:

JlaBaTh aJIeKBaTHYIO OLIEHKY CUTYaIlMH U Ipe/iaraTh IyiaH e€ N3MEHEeHUS,

OOBSICHATh TPUYMHBI JOCTIKEHHsI (HEIOCTHIKEHHS) PE3yJbTaTOB JESTEIbHOCTH, IaBaTh
OILICHKY IIPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHCIE B XOJI BBIIOJHEHHUS (PU3HMYECKOTrO
UCCIICIOBAHUSl WM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBLIMXCS CHTYaIUH,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

OIICHHBATh COOTBETCTBUE PE3yNbTaTa IIEJU U YCIOBUIM;

CTaBUTH ce0s Ha MECTO APYroro 4ejoBeKa B XOJ€ CIopa WM JUCKYCCHU Ha HAYYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JJOTHKY JPYToTo;

NpU3HaBaTh CBOE MPaBO HA OMIMOKY MpH peleHnH (PU3NUECKUX 3a7ad WU B YTBEPKACHUIX Ha
Hay4HbIE TEMbI U TAKOE e MPaBO JPYroro.

HPEJIMETHBIE PE3YJIBTATBI

K xoHiy o0yueHust B 7 Kj1acce npeIMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpaXKaTb
c(OpMHUPOBAHHOCTH y 00YUAFOIIUXCS YMEHHUH:

HUCIIOJIB30BaTh ITOHATHUA: (1)I/I3I/IHGCKI/IG N XUMHUYCCKUEC SBJICHHUA, HaGHIOI[eHI/Ie, OKCIICPpUMCEHT,
MOACIb, THIIOTE3a, CAUHUIIBI (I)I/ISI/I‘IGCKI/IX BCJIMYUH, aTOM, MOJICKYJIa, arperaTHbIC COCTOAHUA
BemiecTBa (TBEPIOE, JKUJAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBIXKCHHE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, MPSMOIUHEHHOE), TPACKTOPHS, PaBHOJEHCTBYIOMAs CWia, AedopMalius
(ympyras, miacTiaaeckas), HeB€COMOCTh, COOOIIAIONTHAECS COCYIBI;

pasnuuath sBueHus (nud@dy3us, TEIIOBOE IBWKEHHE YaCTHUI] BEIIECTBa, PaBHOMEPHOE
JIBUKCHHE, HEPABHOMEPHOE JBMKCHUE, HHEPIIHS, B3aUMOJICHCTBUE TEJl, PABHOBECUE TBEPIBIX
TN C 3aKPeIIEHHON OChIO BpallleHUs, Iepe/lavya JaBIeHUs TBEPIBIMHA TeIaMH, )KUIKOCTSIMH U
ra3aMu, aTMOC()epHOE JaBJICHUE, IUIaBaHUE TEJ, MPEBPALICHUS MEXaHHUUYECKON SHEPruH) I0
OIMUCAaHUIO HX XapaKTCPHBIX CBOHMICTB M Ha OCHOBE OIIbITOB, ACMOHCTPUPYIOUIUX JaHHOC
(usnyIecKoe SBICHHE;

pacrmo3HaBaTh MPOSBICHUE W3YYECHHBIX (DM3WYECKUX SBIECHUM B OKPYXKAIOIIEM MHpPE, B TOM
qucJie q)HSI/IquKI/Ie SABJICHUA B NpUPOAC: MPUMEPHLI ABUKCHUA C PA3IMYHBIMHU CKOPOCTAMU B
)KUBOM WM HEXHBOU IIpUpoAac, )IeflCTBHe CUJibl TPpEHHUA B IMPUPOAC U TCEXHHUKE, BIIMAHUC
aTMoc(epHOro JaBJICHHUS Ha )KMBOW OpPraHU3M, ILIaBaHWE PHIO, phlYard B TEJe YeNIOBEKa, IPHU
3TOM TEPEeBOAMTH IMPAKTHUYECKYIO 3a7ady B Y4YeOHYIO, BBIACIATH CYIICCTBEHHBIC CBOHCTBA
(npu3Haku) GU3NIECKUX SBICHUM;



OIMCHIBATh W3y4YEHHBIC CBOMCTBA Ted M (U3MUECKUE SBICHHS, WCIONB3Yysd (QHU3NUecKue
BEJIMYMHBI (Macca, 00bEM, IIIOTHOCTh BEILECTBA, BPEMS, IIyTh, CKOPOCTh, CPEAHSSI CKOPOCTh,
CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC TeJa, CUJla TPEHHUs, AaBJeHue (TBEPAOTO TeJa, )KUAKOCTH,
rasa), BBITAJIKUBAIOIIAs CHJIa, MEXaHWYecKas paboTa, MOITHOCTb, TJIEUO CHIIbI, MOMEHT CHJIBI,
K03(pPULIMEHT MONE3HOr0 NEHCTBUS MEXaHW3MOB, KUHETUYECKas W MOTCHIUAbHAS YHEPTHSs),
IpY ONHMCAaHUM NPABWIBHO TPAKTOBAaTh (PU3MYECKUH CMBICT HCIOJNb3YEMbIX BEJIHYUH, HX
0003Ha4YeHUS U eIUHULBI GU3MUCCKUX BEIMYUH, HAXOAUTH (POPMYJIbI, CBA3BIBAIOLINE AAHHYIO
($U3NYECKyI0 BETMYUHY C IPYTMMH BETUYMHAMHU, CTPOUTH TPa(UKK N3YUEeHHBIX 3aBUCUMOCTEH
(hM3UYEeCKUX BEITUIMH;

XapaKTepU30BaTh CBOICTBA Tel, (U3MUCCKHE SBICHUS M IPOLECCHI, HCIOJB3Yys IpaBUiIa
CIIOXEHHS CHII (BIOJNb OMHOW mpsMoi), 3akoH ['yka, 3akon Ilackams, 3akoH Apxumena,
NpaBUIIO paBHOBecHs pbluara (O0Ka), «30JI0TOE MPAaBHIIO» MEXAaHUKH, 3aKOH COXPaHEHHS
MEXaHHMUYECKOW PHEPrHH, PU 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA W 3aMHCHIBATH
€ro MaTeMaTH4eCKOE BBIPAKEHHUE;

OOBSICHATh (PU3UUECKUE SIBICHHS, MPOLECCHl U CBOWCTBA TN, B TOM YHCIE H B KOHTEKCTE
CUTyallull NPaKTHKOOPHEHTHPOBAHHOTO XapakTepa: BBISABIATh IMPUUYMHHO-CIIEICTBEHHbIE
CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKHX MIATr0OB C OMOPOH Ha 1—2 W3yYEHHBIX CBOHCTBA
bu3nUecKuX ABICHUH, GU3MUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

pewiatb pacuéTHbIEe 3a1aud B 1—2 NEeMCTBUS, HCIIONB3YS 3aKOHBI U (OPMYJIBI, CBA3BIBAIOLINE
¢bu3nuecKue BEJIMYMHBL HAa OCHOBE aHAIM3a YCJIOBUS 3aJaud 3aIllMCBIBATh KPAaTKOE YCJIOBHE,
MOJCTaBISATh (PU3MYECKHE BEIMYUHBI B (POpPMYyNIbl M TMPOBOIUTH PacuéThl, HAXOJUTh
CIpaBOYHBIC JaHHblE, HEOOXOAWMBIC MIJISi DELICHUS 3a7ad, OLEHHWBATh pPEATUCTHYHOCTD
MONTy4YeHHON (PU3NIECKON BETHMYUHBI;

pacro3HaBath MpOOIEMbI, KOTOPbIE MOXKHO PEIINTh MPH TOMOIIM (PU3HYECKHX METOJIOB, B
OTIMCaHWW MCCIICAOBAHMS BBIACTATH MPOBEPSIEMOE MPEANOIoKeHHe (TUIIOTEe3y), pa3iniarh U
MHTEPIPETUPOBATH MOTYUYCHHBIN pe3yIbTaT, HAXOAUTh OIIMOKH B XOJIC OIbITA, IENaTh BHIBOJIBI
IO €r0 pe3yabTaTaM;

MPOBOJMTH OMBITH MO HAOMIOJACHUIO (DU3NYECKUX SBICHUH MM (PU3MYECKHUX CBOWCTB Tell:
(dbopMyIHMpoBaTh MpOBEpSEMbIC MPEIOIOKEHH, COOUPATh YCTAHOBKY M3 IPEII0KEHHOTO
000pyI0BaHMsI, 3aIIMCHIBATE XOJI OIBITA U (POPMYJIUPOBATH BHIBOJIBI,

BBIMIOJIHATh NPAMBIE H3MEPEHHsS pPACCTOSHUs, BpPEMEHHM, Macchl Tena, 00bEMa, CHIBI H
TEMIIEpPaTyphl C HCHOIb30BAHMUEM aHAJIOTOBBIX U IU(PPOBBIX MPHUOOPOB, 3aIMCHIBATH TOKA3AHUS
nprubOpPOB ¢ yUETOM 3aJaHHOM aOCOIIOTHOM MOTPEIHOCTH U3MEPEHUIl;

MPOBOJIUTH HCCJICJIOBAHUE 3aBUCUMOCTH OJIHOM (U3MYECKON BEIMYMHBI OT JPYyrod c
WCIIOJIb30BaHUEM TMPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PABHOMEPHO ABIIKYILETOCS TeNa OT
BpPEMEHHM [BW)KCHUS Tela, CUJIbl TPEHMs CKOJBKEHHS OT Beca Teja, KauecTBa oOpadoTKu
MOBEPXHOCTEN TEJI M HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOINAAH CONPUKOCHOBEHUS TEJN, CHJIIBI
YOPYTOCTH OT YAJUHEHMS MPYKUHBI, BHITAIKUBAIONIEH CUIIBI OT 00BEMa MOTPYKEHHON YacTH
TeJa W OT IUIOTHOCTH YKHJKOCTH, €€ HEe3aBUCHMOCTH OT IUIOTHOCTH Tejia, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TeJO, YCIIOBHH IUIaBaHUA Tell, YCIOBHI paBHOBECHS pblyara U OJOKOB),
y4acTBOBAaTh B ITUIAHWPOBAHWW Y4eOHOTO HMCCIENOBaHMS, COOMPATh YCTAHOBKY M BBIMOJHATH
U3MEpEHHs, Cclenys TPEeIJIOKEHHOMY TUIaHy, (UKCHUPOBATh pe3yibTaThl IONYyYCHHOU
3aBUCUMOCTH (PH3MYECKHX BEIUYMH B BUJAE NPEAJIOKEHHBIX TaOIWI M rpaduKoB, IeiNaTh
BBIBO/IBI IO PE3YJIbTaTaM HUCCIIEOBAHNUS;

MPOBOANUTH KOCBEHHBIE M3MEPEHHs (U3NYECKUX BEIMYWH (TUIOTHOCTH BEIIECTBA KUIKOCTH U
TBEPAOTO Tena, Cujia TPEHUs CKONBXKEHHSA, IaBICHHWE BO3/AyXa, BBITAJKWBAIONIAs CHIIA,
JecTByomas Ha NOTPYKEHHOE B JKUAKOCTH TeJNo, KO3((UIMEHT MOJIe3HOro AeHCTBUS
IPOCTBIX MEXaHHU3MOB), CJIEAYS NPEAJIOKCHHOW WHCTPYKLMUH: NPH BBIIOJIHEHHH HW3MEPEHUH
cOOMpaTh SKCIIEPUMEHTAIILHYIO YCTAHOBKY M BEIYUCIISITH 3HAYCHUE HCKOMOM BEJTMUYHHBI,
coOJII0IaTh TIpaBUIIa TEXHUKH 0€301acHOCTH MpHU paboTte ¢ 1abopaTopHbIM 000PYIOBAHUEM;
YKa3bIBaTh TMPHUHIUIEI JEHCTBUST MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOOIIAIONINECS COCYbl, OapOMETp, phIvar, MOABMKHBIA U HEMOIBUKHBIN OJIOK,
HaKJIOHHAs TIOCKOCTB;

XapaKTepU30BaTh NPUHIMIIBI JEHCTBUS U3YUYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOHCTB C
Omnopoil Ha uX onucaHus (B TOM YHCIE: MOAMIMIHHUKYM, YCTPOWCTBO BOJOIIPOBOJA,



TUAPABIMYECKUN Tpecc, MaHOMETpP, BBICOTOMED, MOPUIHEBOW HACOC, apeOMETp), HCIOIB3YS
3HAHUS O CBOMCTBAX (U3WYECKHX SBICHUA W HEOOXOAMMBIC (HU3NUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEPHI (HAXOIUTh MHPOPMAIIMIO O MPUMEPAX) MPAKTHISCKOTO UCTIOIb30BAHUS
¢u3NUeCKUX 3HAaHUH B TIOBCETHEBHOM KU3HH JJIs1 oOecieueH s 0€30MacCHOCTH IPH 0OpallieHH!
¢ TpubopaMH W TEeXHWYECKHMH yCTPOWCTBAMH, COXPAaHEHHUS 370POBBSI U COONIOIEHUS HOPM
HKOJIOTUYECKOTO TTOBEJIEHUS B OKPYKAIOMIECH Cpee;

OCYIIECTBIATh OTOOP MCTOYHHKOB MH(OpManuu B MHTEpHETE B COOTBETCTBHM C 3aJaHHBIM
MOMCKOBBIM 3alpocoOM, Ha OCHOBE HUMCIOIIUXCS 3HAHWUN W MYTEM CpaBHCHHS Pa3IMYHBIX
WCTOYHUKOB BBHIIEISTh WHPOPMAIHIO, KOTOPAs SBISIETCS MPOTHBOPEYUBON WIIM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIOJb30BaTh TIPH BBINIOJHCHUM Y4YEOHBIX 3aJaHUll HAYYHO-TIOMYJSPHYIO JIUTEPATypy
(GU3NUECKOr0 CONIEpXKaHUs, CIpPAaBOYHBIE MaTepuanbl, pecypchl ceTd HHTepHeT, BiaaeTh
npuéMaMy KOHCIEKTHPOBAaHHS TEKCTa, MpeoOpa3oBaHusi WHGOPMALMU W3 OJHOH 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3aaBaThb CcOOCTBEHHbBIE KpaTKU€ TMNHCbMCHHBIC W YCTHBIC COO6HICHI/IH Ha OCHOBE 2—3
WCTOYHUKOB MH(MOpMALIUU PU3MUECKOTO COJCPKaHUs, B TOM YKciie MyOIMyHO AenaTh KpaTKue
cooOIIeHnsT 0 pe3yibTaTaXx NPOCKTOB MM y4eOHBIX HCCIEJOBaHUM, MPH 3TOM TPAMOTHO
WCTIONB30BaTh N3yUEHHBIN MMOHITHWHBINA ammapaT Kypca (DU3HKH, COMPOBOXKIATh BHICTYIIIICHHE
Mpe3eHTalueH;

IIPU BBINTOJIHCHUN y‘IC6HI>IX ITPOCKTOB U I/ICCJICILOBEIHI/Iﬁ pacnpeaciiaTb O6ﬂ3aHHOCTI/I B I'pynric B
COOTBCTCTBUMU C IIOCTABJICHHBIMH 3aJadaMH, CJICIUTH 3a BBIIIOJHCHHCM IlJIaHA ﬂeﬁCTBHﬁ,
aZIeKBaTHO OIIGHWBaTh COOCTBEHHBI BKJIAJM B JAESITEIHHOCTh TPYIIIBL, BHICTPANBAThH
KOMMYHHKAaTHBHOE B3aHMOJICHCTBHE, YIUTHIBAs MHEHHE OKPYKAOIUX.

K koHIy 00yuyeHust B 8 KJacce npeIMETHBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAKATh
c(hOpMHUPOBAHHOCTh Yy 00YUAIOLITUXCSA YMEHUM:

MCIIOJIb30BaTh MOHITHSA: Macca U pasMepbl MOJIEKYJI, TEIJIOBOE ABMKECHUE aTOMOB M MOJIEKYII,
arperaTHble COCTOSIHMS BELIECTBA, KPHUCTAUIMYECKHE W aMopdHbIe Tena, HACBILICHHBIH U
HEHACBHIIIEHHBI Tap, BIaXXHOCTh BO3/AyXa, TEeMIlepaTypa, BHYTPEHHSAS SHEPTHUs, TEIUIOBOM
JIBUTATEb, JJIEMEHTApHBIA JIEKTPUUECKUN 3apsjl, SJIEKTPUYECKOe II0Jie, MPOBOJHUKUA U
JIU3JICKTPUKH, IOCTOSHHBIN 2JIEKTPUIECKUN TOK, MArHUTHOE I10JI€;

pasynyath SBJICHUS (TEIIOBOE pacIIMpEeHHE U CXKaTHe, TeIjlonepeaya, TeIIOBOe PaBHOBECHE,
CMayuBaHNe, KaWUSIPHBIC SBJICHUS, HCIIApEHHE, KOHACHCAlXs, MJIaBJICHUE, KPUCTALTN3aNs
(oTBepmeBaHUE), KWIIEHHE, TeIulonepenada (TEmIOoNpPOBOAHOCTb, KOHBEKIMS, HW3Iy4YECHHE),
JNIEKTpU3aLUsl Tell, B3aUMOJECHCTBUE 3apsloB, JEHCTBUS DIIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHNe, B3aMMOJICHCTBIE MarHUTOB, AEHCTBHE MAarHUTHOTO IOJISl HA IPOBOJHUK C TOKOM,
3JIEKTPOMAarHUTHAs MHAYKIMS) 110 OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOUINX JTaHHOE (PU3NIECKOE SIBIICHUE,

pacro3HaBaTh NPOSBICHUE M3YUYECHHBIX (DU3MYECKHUX SBJICHUH B OKPY)KAIOLIEeM MHUpE, B TOM
yrciue (GU3NUECKUE SBICHUS B IPUPOE: TOBEPXHOCTHOE HATSHKEHUE M KAIMJUIPHBIC SIBICHUS
B IPUpPOJE, KPUCTALIBl B Ipupoxe, uznydeHue CoiHIA, 3aMep3aHUE BOIOEMOB, MOPCKHUE
Opwn3bl, 0Opa3oBaHME DPOCHI, TyMaHa, MHES, CHEra, JJIEKTpHYeCKHe sBIEeHUS B aTMmocdepe,
3JIEKTPUYECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE TMoje 3eMiH, Apeid MOoIICcoB, pPOJb
MarHMTHOrO IMOJIA AN JKU3HM Ha 3emile, MOJSIPHOE CHsSHHME, NpHU 3TOM IEPEBOIUTH
MPaKTHYECKyI0 3ajJady B Y4eOHYI0, BBIACNATh CYIIECTBEHHBIE CBOWMCTBA (NIPHU3HAKH)
(bU3NYECKUX SBICHUI;

ONKCHIBATh H3YyYEHHbIC CBOWCTBA Tel M (U3MYECKUE SBJICHUS, HCHONB3YS (QHU3HUECKHE
BEIIMYMHBI  (TEeMIepaTypa, BHYTPEHHSSI DHEPrusi, KOJMYECTBO TEIUIOTHI, YyAeIbHas
TEIUIOEMKOCTD BEILECTBA, YJeIbHas TEIJIOTa IIJIaBJICHHUS, YAEIbHAs TEeII0Ta 1apooOpa3oBaHusl,
yIIeNbHas TEeTUIOTa CrOPaHus TOIUTNBA, KO3 PHUIIMEHT MOJIE3HOTO ASUCTBHS TEIIIOBOH MAIITUHEI,
OTHOCHUTENIbHAS BIIQXHOCTh BO3/yXa, OJJEKTPUUECKUH 3apsj], CHUia TOKa, JJIEKTPHUYECKOE
HanpsDKEHUE, CONPOTHUBIICHHE NMPOBOJIHUKA, YAEIbHOE CONPOTHUBJICHUE BElIECTBa, padora u
MOIITHOCTb 3JIEKTPHUUECKOTO TOKA), NIPU ONMCAHHUU MPABHIBHO TPAKTOBATH (DU3NYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIHYMH, O0O3HAUYCHWS W EOUHHULBI (U3MYECKHX BENWYHMH, HaXOIUTb



(bOpMYJIBI, CBS3BIBAIOIINE JAHHYIO (U3MUYECKYIO BEJMYUHY C APYTMMHU BEINYHHAMH, CTPOHUTH
rpad¥K H3y4eHHBIX 3aBUCUMOCTEN (PH3NUECKUX BEINIHH;

XapaKTepH30BaTh CBOMCTBA TeJ, (hU3NYECKUE SIBICHHUS M TMPOLECCHI, UCIONB3yS OCHOBHBIC
MOJIOKEHUSI  MOJIEKYJSIPHO-KMHETHUECKOW ~ TEOPHUH  CTPOSHHMS  BEIIECTBA,  MPHUHIMII
CYIIEpIIO3HUIINY T0JIeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHHA 3apsia, 3akoH OMma juis
ydacTka 1enu, 3akoH Jhxoyis—JleHma, 3akoH COXpaHEHHWS DJHEPTHWH, MPH 3TOM J1aBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aIHCHIBATh €0 MATEMaTHIECKOE BRIPAKEHUE;
OOBSICHATH (PU3MUYECKHE MPOLECCH M CBOMCTBA Tel, B TOM YHCIE M B KOHTEKCTE CHUTYaIHi
NPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBIABISATh MPUYMHHOCIEICTBEHHBIE CBS3H, CTPOUTH
o0BsicHeHHe n3 1—2 JOTHYECKHX IIaroB ¢ OMOpPOH Ha 1—2 M3yUeHHBIX CBOWMCTBA (PH3MUECKHUX
SIBJICHHUH, (DU3UIECKUX 3aKOHOB HJTH 3aKOHOMEPHOCTEHH;

pemiath pacu€THbIC 3a1aud B 2—3 NOEHCTBUS, MCMONB3Ys 3aKOHBI M (POPMYIIBI, CBS3BIBAIOIIUE
¢u3nuecKue BEJIMYMHBL Ha OCHOBE aHAIW3a YCJOBHUS 3a[Jaud 3allMCBIBATh KPAaTKOE YCIOBHE,
BBIBIISITH HENOCTATOK JaHHBIX JJISl pEIleHHs 3aJayd, BBIOMpATh 3aKOHBI U (OPMYIIBL,
HEOOXOJMMEBIE I €€ pemieHus, IPOBOJUTh PacyEéThl M CPaBHUBATH MONyYeHHOE 3HAYCHHE
(u3nUecKoi BEMMYNHBI C N3BECTHBIMH JaHHBIMUY;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOMKHO PEIINTh HPW IMOMOIIM (PU3UYECKUX METOJOB,
UCTIONIB3YSl OMKCAaHUE HCCIEAOBaHMSA, BBIACTATH MPOBEPSEMOE MPENNOI0KEHUE, OILCHUBAThH
MPABIIIFHOCTH TIOPSI/IKA TPOBECHIISI UCCIIEIOBAHUS, I€TIaTh BEIBOIBL,

MIPOBOJIUTH OIBITH TI0 HAONMIOACHWIO0 (DM3WUYECKUX SIBICHWA WM (DU3MYECKUX CBOMCTB Tel
(KanmuIsIpHBIE  SIBIICHVSI, 3aBUCUMOCTH JIaBIICHHUS BO3yXa OT €ro o0bEéMa, TeMIlepaTyphl,
CKOPOCTH TIpOIlecCa OCTBIBAaHHMS M HAarpeBaHHWd MPH HMITyYCHHH OT IBETa M3IYYarollen
(mormomaromieil) MOBepXHOCTH, CKOPOCTh HCIAPEHHS BOABI OT TEMIEPaTyphl KUAKOCTH H
TUIOMIAIN €€ TOBEPXHOCTH, DJIEKTPU3AIlUS TEN W B3aUMOJICHCTBHE JJEKTPHUECKUX 3aps/IOB,
B3aUMOJICHCTBUE TIOCTOSHHBIX MAarHWTOB, BU3yalHM3alMs MAarHUTHBIX IIOJIEH MOCTOSIHHBIX
MarHuTOB, JCUCTBHsI MarHUTHOTO TOJS Ha MPOBOAHUK C TOKOM, CBOWCTBA 3JIEKTPOMATHHUTA,
CBOMCTBa  JNEKTPOIBUTATENI  TOCTOSHHOTO  TOKa):  (OPMYJIHPOBATh  HPOBEpSEMEIC
NPEOJIOKEHHS, COOUPaTh YCTAHOBKY M3 MPEJIOKEHHOTO O0OPYAOBaHHMS, OMUCHIBATH XOJI
ombITa 1 GOpMYITHPOBATH BEIBOIBI;

BBITIOHSTh TPSIMBIE M3MEPEHUS] TEMIIEPaTyphl, OTHOCUTEIBHON BIIAYKHOCTH BO37yXa, CHIIBI
TOKA, HANPSHKEHHWS C WCIIOJNIb30BAHUEM aHAJOTOBBIX MPUOOPOB M JIATYUKOB (PH3MUECKUX
BEJIMYWH, CPAaBHUBATH PE3yJbTaThl H3MEPEHUH C YIETOM 3aJaHHON aOCOFOTHON MTOTPEITHOCTH;
MPOBOJIUTh HCCJICJIOBAHNE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIMYMHBI OT JPYroil ¢
UCIIOJIb30BaHUEM TPSIMBIX W3MEPEHHUH (3aBHCHMOCTbH COINPOTHBIICHUS TMPOBOJHHKA OT €ro
JUTHHBI, TUTOIIA/IA TIOTIEPEYHOTO CEUYCHUS U yNIEIhHOTO COMPOTUBIICHHS BEIIECTBA IPOBOTHHUKA,
CWJIBI TOKa, WIYIIErO Yepe3 MPOBOJHHUK, OT HANPSHKEHHWS Ha TMPOBOJHHUKE, HCCIIETOBAaHUE
MOCJIEIOBATEIFHOTO M MapayIebHOTO  COCAMHEHWH  MPOBOJHHMKOB):  IIAHUPOBATH
UCCIIeIOBaHNE, COOMpPATh YCTAHOBKY W BBHINOJIHATH HM3MEPCHUs, CIEAysl MPeIIoKEHHOMY
TUTaHy, (PUKCHPOBATH PE3yibTAThl IMONyYEHHOW 3aBHCHMOCTH B BHUAE TaOIHUI] U TPapuUKOB,
JIeNaTh BBIBOABI 110 PE3yJIbTaTaM UCCIICIOBaHUS,

MPOBOJINTH KOCBEHHbIE H3MEPEHUs] (PU3NUECKUX BEIMUUH (yIIENbHAs TEINIOEMKOCTh BEIIECTBA,
COIIPOTHBIICHHE MPOBOJHUKA, pabdoTa M MOIIHOCTH JJIEKTPUYECKOTO TOKA): IUIAHUPOBATH
U3MEpEeHHsl, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEysl MPeAIOKESHHON MHCTPYKIHH,
Y BBIYUCIIATH 3HAYCHUE BEIINYVHEI;

coOJII0IaTh TIpaBUIIa TEXHUKH 0€301acHOCTH MpHU paboTte ¢ 1abopaTopHbIM 000PYIOBAHUEM;
XapaKTepU30BaTh MPUHIIMITBI JEHCTBUS M3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMOpOH Ha WX OMUCaHHs (B TOM YHCIE: CHCTEMa OTOIUICHHsS JIOMOB, TUTPOMETp, HapoBas
TypOuHa, aMIepMeTp, BOJIBTMETP, CUETUUK DIIEKTPUUECKOH SHEPIUH, 3JIEKTPOOCBETUTEIbHbIE
npuOOpbI, HarpeBaTelIbHBIE 3NEKTPONPUOOPH (IIPUMEPHI), HIEKTPUUECKUE NPEIOXPAHUTENH,
AJIEKTPOMArHHUT, 3JIEKTPOJBHUraTeNb IOCTOSIHHOTO TOKAa), HCIOJNb3ys 3HAHHS O CBOMCTBaX
(bu3NUecKuX SBJICHUIH U HE0OX0aUMbIe (PU3NIecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOHCTBA M M3MEPHUTENbHBIE MPHOOPHI MO0 CXeMaM H
CXEMaTHYHBIM DPHCYHKaM (SKHUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETp, THUTPOMETD,
JIBUTATEh BHYTPEHHETO CTOPaHUs, JIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMBI AIEKTPHIECKUX



LeMel ¢ MOCIeN0BATEAbHbIM U NapaJUICIbHBIM COCUHEHUEM 3JIEMEHTOB, pasziudasl yCIOBHbIE
0003HAYEHNUS DIIEMEHTOB AIIEKTPUIECKUX IIETICH;

MPUBOJUTH MPUMEPHI (HAXOIUTh UHPOPMAIIMIO O MPUMEPAX) MPAKTUICSCKOTO UCIIOIh30BAHHMS
(hU3MYECKUX 3HAHUH B TIOBCEAHEBHOM JXU3HHM JUI 00eCIieYeHUsT O€30MaCHOCTH TPU 00pALCHUH
¢ npubopaMH U TEXHUYECKUMHU YCTPOHMCTBAMH, COXPAHCHUS 370POBbSI U COOJIIOJICHUS HOPM
SKOJIOTMYECKOr0 MOBEICHUS B OKPYKaIOIIEH Cpeae;

OCYIIECTBIATh MOUCK HWHpoOpMarmu (HHU3MYecCKoro coxepkanusi B HTepHeTe, Ha OCHOBE
MMEIOIINUXCS 3HAaHUAW W NOYyTEM CPAaBHEHUS JOMOJHUTENbHBIX HCTOYHUKOB BBIIETATH
UHGPOPMAITUIO, KOTOpAs SBJISICTCS MPOTUBOPSUNBOM UM MOXKET OBITh HEJIOCTOBEPHOI;
WCTIIONB30BaTh IIPH BBHIMIOJHEHWH Y4YeOHBIX 3afaHUil HAYYHO-TIONMYJISIPHYIO JIATEPATypy
(u3MIecKOro CoJepKaHWs, CIPAaBOYHBIE MaTepHaibl, pecypchl ceth VIHTepHEeT, BianeTh
nmpuéMaMy KOHCIIEKTHPOBAaHUSI TEKCTa, MpeoOpazoBaHusl WH(pOpManWu W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIC MMMCHMEHHBIC M KPATKHE YCTHBIC COOOIIEHUs, 0000Ias HHPOpMAaIIHIO
U3 HECKOJIbKUX HCTOYHUKOB (1)I/I3I/I‘ICCKOI“O COJZCpKaHuA, B TOM 4YHCJIC Hy6JII/I‘IHO npeacCTaBJIsATh
pe3ynbTaThl MNPOEKTHOM WM HCCIACAOBATENbCKOW NEATEIbHOCTH, HOpPU HSTOM TI'PaMOTHO
WCIIOJIb30BaTh M3Y4YCHHBIN MOHATHHHBIN anmapar Kypca (PU3HUKH, COMPOBOXK/AAThH BHICTYILICHHE
Mpe3eHTalneH;

MIPH BBITIOJIHEHUH y4eOHBIX MPOEKTOB M UCCIEAOBAHUN (PU3NUECKUX TPOIIECCOB PACTIPENEIISITh
00S3aHHOCTH B TpyHOI€ B COOTBETCTBHH C TIOCTAaBJICHHBIMH 3a/ladaMd, CIEIUTh 3a
BBITIOJTHEHUEM IIJIaHa JCUCTBUH M KOPPEKTHPOBAThH €ro, afeKBAaTHO OIEHUBATh COOCTBEHHBIN
BKJIaJd B ACATCIBLHOCTH I'PYIIIbI, BBICTpAMBATh KOMMYHHUKATHBHOC BSaHMOI[CfICTBHC, IIPOABJIIAA
TOTOBHOCTH pa3peniats KOH(IUKTHI.

K xoH1y o0yueHus: B 9 Ki1acce npeagMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaThb
c(OpMHUPOBAHHOCTH y 00YYAFOIIUXCS] YMCHUH:

HUCIIOJIB30BaTh IIOHATHA: CHUCTEMA OTC‘-IéTa, MarcepuajlibHasi TOYKa, TPACKTOpU,
OTHOCUTEIFHOCTh MEXaHUYECKOTO JIBMXKCHUSI, eopManus (ynpyrasi, IiacTHIecKas), TpeHHe,
[EHTPOCTPEMHUTEIHHOE YCKOPEHUE, HEBECOMOCTh M TIEPErpy3Kd, MEHTP TsHKECTH, abCOMOTHO
TBEPJIOE TENO, IEHTP TSDKECTH TBEPIOTO TeEJa, PAaBHOBECHE, MEXAaHWYCCKHE KOJICOAHUS H
BOJIHBI, 3BYK, HHQpPa3ByK W  yIbTPa3ByK, OJJIEKTPOMArHUTHbIC  BOJIHBI,  IIKaja
AJIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JATbHO30PKOCTb, CIEKTPHI UCIYCKAHUS H
MorJIomIeHus, anb(ha, 6eTa- 1 TaMMa-H3IIydeHUs], H30TOIIbI, S/IEPHAs YHEPreTHKA;

pasnuyaTh SBJICHHS (paBHOMEPHOE W HEPAaBHOMEPHOE TMPSMOJIMHEHHOE JIBIKCHHE,
PaBHOYCKOpEHHOE TMpPSIMOJIMHEWHOE [BIKEHHE, CBOOOIHOE TaJieHHe TeJ, PaBHOMEpPHOE
JIBIKEHHUE TI0 OKPYKHOCTH, B3aMMOJICWCTBUE TEN, PEaKTHBHOE IBIKEHHE, KoJiebaTernpbHOe
JIBUKEHHE (3aTyXalolllie W BBIHYXKJICHHBIC KoJeOaHWs), pe30HaHC, BOJHOBOE IBH)KEHUE,
OTpakeHHE 3BYKa, NPSMOJIMHEWHOE pacIpoCTpaHEHHE, OTpaXeHHe M IPEIOMIIEHHE CBETa,
MOJTHOE BHYTPEHHEE OTpPAKEHUE CBETa, PaslioKEHHE OEJIoro CBETa B CIIEKTP U CIIOKEHHE
CIIEKTPAJbHBIX I[BETOB, JIUCIEPCUS CBETA, €CTECTBEHHAs PAJAMOAKTUBHOCTH, BO3ZHUKHOBEHHE
JMHEMYaToOro CHEeKTpa H3Iy4YeHHs) M0 OINMCAHWIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUYECKOE SBIICHIE;

pacro3HaBaTh NPOSBICHUE U3YyYEHHBIX (PU3UYECKHUX SBJICHUH B OKpYyXKaroleM mupe (B TOM
yuciie (pu3nueckue sBICHUS B MPHUPOJIE: MPIIUBLI M OTJIMBHI, JBIKeHUE TutaHeT ColTHEYHOMH
CHUCTEMBbI, PEAaKTHUBHOE JBI)KCHHE >KHUBBIX OpPraHU3MOB, BOCIPHUSITHE 3BYKOB JKHUBOTHBIMU,
3EMIICTPACCHUE, CEeCMUYECKHE BOJIHBI, OYHaMH, 3XO, HBE€Ta TECJI, OINTHUYCCKUC SABJICHUA B
npupoJie, OMOJOTMYECKOe JACHCTBHE BUAUMOTO, YIbTPA(UOJIETOBOIO W PEHTTEHOBCKOTO
W3IYyYCHHH, €CTECTBEHHBIH pPaIUOAKTUBHBIA (OH, KOCMHYECKHE JYy4H, pPaIHOaKTHBHOE
H3JIYYCHHUE IIPUPOIHBIX MHUHEPAIOB, HGfICTBI/IC paanoaKTUBHBIX HSHy‘IeHI/Iﬁ Ha OpraHusm
YeloBeKa), NpPH 3TOM TePEeBOAWUTH TMPAKTHUECKYyI0 3a7ady B y4eOHYIO, BBIACTATH
CYIIIECTBEHHBIE CBONCTBA (TPU3HAKH ) (DU3HUECKUX SBIICHHUIA,

ONKCHIBAaTh M3YYCHHBIC CBONCTBA Tel W (DU3MUYECKUE SIBIICHUS, HCIIONB3YS (U3NYECKUE
BEJIWYMHBI (CpeaHSAsl M MTHOBEHHAass CKOPOCTh Tella IpPH HEPaBHOMEPHOM JIBIDKEHUH,
YCKOpEeHHe, TMepeMelleHne, MyTh, yIioBas CKOPOCThb, CHJIa TPEHUS, CHla yIpPYyrocTd, Chja
TSOKECTH, YCKOPEHHE CBOOOJHOTO TAaJCHUsS, BEC Tela, WUMITYJbC Telld, HMITYJIbC CHIIHI,
MexaHu4deckas paboTa W MOIIMHOCTh, TOTCHIMANbHAS JHEPrHsl Teja, TOAHITOTO Haj



MIOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS 3HEPrUsl CXKATOM NpPY)KUHBI, KWHETUYECKash 3HEPrus,
NOJIHAs MEXaHWYecKash SHEeprus, MepuoJ M 4YacToTa KoJeOaHWi, UIMHA BOJHBI, IPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEIOMIICHHS CpeAbl), MPU OMUCAHUH
NpPaBUIBHO TPaKTOBATh (PU3MYECKHH CMBIC]T HCIOJIb3YyEMBIX BEIMYMH, OOO3HAYEHUS H
eAMHUILB! (QU3MUECKUX BEJINYMH, HaXOAUTH (OPMYIIbI, CBSA3BIBAIOLINE NAaHHYIO (U3MUYECKYIO
BEJIMYMHY C APYIMMHU BEJIMYMHAMH, CTPOUTH I'paduKy U3yUEHHBIX 3aBUCUMOCTEH (HU3NUECKUX
BEJINYHH;

XapaKTepU30BaTh CBOWCTBAa Tel, (U3MYECKUE SBICHUS M IPOLECCHl, HCIONb3YS 3aKOH
COXPAHEHHUs SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, IPUHLUI CYIIEPIIO3ULINN CHJI, TPUHIIMII
OTHOCUTENbHOCTH lammies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCA, 3aKOHBI
OTpPaXEHHUS U IMPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHHs 3apsA0BOIO U MaccOBOIO YUCEN MPH
SAEPHBIX PEaKkHsix, MPH 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA M 3alMCBIBATH €TO
MaTeMaTHYEeCKOE BBIPAXKEHUE;

OOBSICHATH (PU3MYECKHE MPOLECCHl M CBOMCTBA TEJl, B TOM YHUCIE M B KOHTEKCTE CHUTyalui
MPAKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh NPUUUHHO-CIEICTBEHHBIE CBSA3U, CTPOUTH
o0BbsicHeHHEe U3 2—3 JOTHYECKUX IIAroB C OMOpON Ha 2—3 M3Y4YEHHBIX CBOMCTBA (hPU3NUECKUX
SBIIEHUH, (QU3MUECKUX 3aKOHOB HITH 3aKOHOMEPHOCTEIH;

pemats pacdy€THBIC 3amadd (OMUpAIOIIUecs] Ha CHcTeMy W3 2-3 ypaBHEHHWH), HCIOIB3YS
3aKOHBl M (OPMYIIbI, CBS3BIBAIOIINE (PU3MUYECKHE BEIHMYMHBI: Ha OCHOBE AHANN3a YCIIOBHS
3aJlaudl 3alKChIBaTh KPAaTKOE YCIOBHE, BBISIBISTH HEAOCTAIOLINE WM H30BITOYHBIC IaHHBIC,
BBIOMPATH 3aKOHBI ¥ (HOPMYJIbl, HEOOXOIUMBIE VIS PELICHUS], TPOBOAUTE PACUETHI  OLICHUBATD
PEaTMCTUYHOCTD MOJIyYEeHHOTO 3HAYEeHUs! (PU3UUIECKOil BETUIHHBL,

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh NPU MOMOIINM (PU3HYECKUX METOJOB,
WCIIOJIb3Yysl OIMUCAHWE MHCCIIENOBaHMsS, BBLICIATH MPOBEPSEMOE IPENIONIOKEHUE, OLECHUBAThH
MIPaBUJIBHOCTh TOPSJIKa TMPOBEJEHUS HCCIEOBAHUA, JENIaTh BBIBOJbI, HHTEPIPETHPOBATH
pe3ynbTaThl HAOIIOJCHUH U OIIBITOB,

NPOBOJMTH OMBITHl IO HAOMIOJCHUIO (HU3MYECKHX SIBICHUN WM (PU3NUECKUX CBOWCTB TeEI
(n3yuenune BTOporo 3akoHa HproTOHa, 3aKkOHA COXpaHEHMsI PHEPTUH, 3aBHUCHMOCTH IEpHOia
KoJIeOaHUI TPYKUHHOTO MasTHHKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCHMOCTh
OT aMIUIMTYIbl MaJbIX KOJeOaHWH, MPSIMOJIMHEHHOE DPAacHpOCTpPaHEHHE CBETA, Pa3sIoKEHHE
Oenoro cBera B CHEKTP, W3yYEHHE CBOMCTB M300pa)XEHUS B IUIOCKOM 3€pKaje M CBOWMCTB
U300pakeHUsT TpeaMeTa B coOuparolield JiMH3e, HaOJIOACHHE CIUIOIIHBIX M JIMHEHYATBIX
CHEKTPOB M3JIYy4YEHHUS): CaAMOCTOATENIFHO COOMpaTh YCTaHOBKY W3 H30BITOYHOTO Habopa
000pYyZOBaHMsI, OMUCHIBATH XO/1 OIIBITA M €0 Pe3yIbTaThl, HYOPMYIUPOBATH BHIBOIbI;
MIPOBOJUTH TPU HEOOXOAWMOCTH CEPUIO MPSIMBIX M3MEPEHUH, OMpENeNsds CpelHee 3HaueHHe
u3MepsieMOH BeMYHHBI ((POKYCHOE PacCTOSIHHE COOMpArOIeH JIMH3BI), 0OOCHOBBIBATH BBIOOD
croco0a n3MepeHust (M3MEPUTEIBHOTO PUOopa);

NPOBOJMTH MCCIEIOBAHUE 3aBUCHUMOCTEH (PU3MYECKHX BEIMYMH C HUCIOJIb30BAHHEM MPSMBIX
MU3MEpPEeHHH (3aBUCUMOCTD IIyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JABMKEHHHU 0€3 HadalbHOU
CKOPOCTH, IepHuoAa KojeOaHUil MaTeMaTH4ecKOro MasTHHKAa OT JJIMHBI HUTH, 3aBUCHMOCTH
yTia OTpayKeHHs CBETa OT yIJla aJIeHUs U YIJia MPEeJOMJICHHS OT YIJIa MaJAeHNs): TNIAHUPOBaTh
UCCIIEIOBaHUE, CAMOCTOATENILHO cOOMPATh YCTAaHOBKY, (PUKCHPOBATh pe3ysIbTaThl MOTYYEHHON
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUAE TaOmuML WU TpaduKOB, [eJaThb BBIBOABI 10
pe3yapTaTaM HCCIIeJOBAHHUS;

NPOBOJWTH KOCBEHHBIE M3MEPEHHUS (U3NUYECKUX BEIHYUH (CpPEeIHssI CKOPOCTb M YCKOpPEHHE
TeJa TPU PABHOYCKOPEHHOM JIBIKCHHH, YCKOPEHHE CBOOOJHOTO NaieHHs, >XECTKOCTD
NpPY>KUHBI, KO3()(OUIUEHT TPEHUS CKOJIBKEHUS], MEXaHn4eckasi paboTa U MOLIHOCTh, 4acTOTa U
nepuoJ; Kole0aHWH MaTeMaTHYeCKOro U MPYKWHHOTO MAasTHUKOB, OITHYECKas CHIIa
coOHWparomiell  JUH3bI, pAJAUOAKTUBHBIA (OH): IUIAHUPOBATH W3MEpPEHHs, COOHMpaTh
SKCIEPUMEHTAIIBHYI0 YCTaHOBKY U  BBINIOJHATh HM3MEPEHHUs, CIEAys NpeI0KEHHON
WHCTPYKIMY, BBIUUCIATH 3HAYEHHWE BEJIMYMHBI M AHAJIM3UPOBATH NOJYUYEHHBIE PE3YIBTATHI C
y4€TOM 3aJIJaHHOM MOrPEIIHOCTH U3MEPEHH;

co0uI0JaTh NpaBUiia TEXHUKU 0€30MacHOCTH NpU paboTte ¢ 1abopaTopHBIM 000PYIOBaHUEM;



pa3nMyaTh OCHOBHBIC TNPH3HAKM HM3YYCHHBIX (HU3MYECKUX MOJENEH: MaTepHaibHas TOYKa,
a0COJIIOTHO TBEPAOE TENO, TOYEUYHbIM HMCTOYHMK CBETa, Jyd, TOHKAs JIMH3A, IUIaHETapHas
MOJIeJIb aTOMa, HYKJIOHHAsl MOJIENb aTOMHOTO S11Ipa;

XapaKTepU30BaTh NPUHIMIBI JEHCTBUS M3YYCHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMOpOoH Ha WX omucaHus (B TOM YHMCIE: CIUAOMETP, AATUMKU IIOJIOKEHHS, PACCTOSHUS U
YCKOPEHHUS, pakeTa, 3XOJO0T, OYKH, NEpHCKom, (oToanmnapaT, ONTUYECKHE CBETOBOMBI,
CIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), MCIONb3ys 3HAHUS O CBOMCTBaX (DHU3UUECKUX
SIBJICHUI 1 He0OX0auMbIe (hN3MIeCKHe 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMBbl M CXEMAaTHYHBIE PHUCYHKHM H3yYEHHBIX TEXHUUYECKHUX YCTPOMCTB,
U3MEPUTENBHBIX NPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB TP PEUICHWH y4ueOHO-
NPAaKTUYECKUX 3a7a4, ONTUYECKUE CXEMBI JJIs IIOCTPOEHUS N300paKeHNH B IFIOCKOM 3€pKajie U
cobmparomeit JINH3E;

NPUBOJIUTH MPUMEPHI (HAXOAUTh MH(POPMAIMIO O MpUMepax) MPaKTHUYECKOTO UCIIOJIb30BaHUS
¢u3NUeCKUX 3HAaHUH B IIOBCETHEBHOM KU3HH 1151 oOecieueH s 0e30MacHOCTH TPH 0OpallieHH!
¢ nmpubopamMH M TEXHUYECKUMH YCTPOMCTBAMH, COXpPaHEHUs 30POBbS M COOMIOACHHUS HOPM
9KOJIOTHYECKOTO MTOBEJIEHUS B OKPYXKAIOIIEH Cpelie;

OCYIIECTBIATH MOUCK MH(popMalmu pusndeckoro coaepkanusi B IHTepHETe, cCaMOCTOATEIEHO
(dbopMynupys TOUCKOBBIN 3allpOC, HAXOAUTH IYTH OMPEACICHUS TOCTOBEPHOCTH MOTYYEHHON
WHQOPMAIIUK HA OCHOBE UMEIOIINXCS 3HAHUH U JOTIOIHUTEIbHBIX UCTOUHUKOB;

UCIIOJIb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHUH HAayYHO-TIOMYJAPHYIO JIUTEPATypy
(bu3MUeCcCKOoro conxepXaHus, CIPaBOYHbIE MaTepuanbl, pecypchl ceTd VHTepHeT, BiameTh
npuéMaMy KOHCHEKTHPOBAaHMS TEKCTa, MpeoOpa3oBaHUs MHGOPMALUU W3 OJHOM 3HAKOBOU
CUCTEMBI B JIpYTYIO;

co3laBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHbIE COOOILIEHHS Ha OCHOBE HH(OpMALMM U3
HECKOJBKHX HCTOYHHMKOB (DU3MUYECKOTO COAEP)KaHMS, MyOIMYHO NPEACTAaBISATH PE3yIbTAThI
MIPOEKTHOM HIIM HCCIENOBATENbCKOM NEATENBHOCTH, NPU 3TOM TPaMOTHO HCIHOJIb30BaTh
W3yYCHHBIH TOHATUIHBIA anmapaT W3y4aeMoro pasaena QU3UKH W CONPOBOXKIATH
BBICTYIUIEHHUE MPE3EHTAINEeN ¢ YIETOM 0COOEHHOCTEH ayIUTOPUN CBEPCTHHUKOB.
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TEMATUYECKOE IINITAHUPOBAHUE

7 KJACC
Ne HaumenoBanue pa3aesioB u
n/m  TeM NporpaMMsbl

Bcer

(]

KoanuecTBo yacoB

KoHTposabHbI
e padoThI

DJ1eKTPOHHBIE
(mudposbie)

pecypcsl

IIpakTuyecku
e padoThl

Pasnesn 1. ®u3nka u e€ posib B NO3HAHUY OKPY/KAIOLIEro MUpa

®u3uKa - HayKa o
pupoJe

dusnueckue
BEJIMYHUHEI

EcTecTBeHHOHAYUYHBI
M METOJI TI03HaHUS

Uroro no pazneny

2

6

Pazpnen 2. [lepBoHayajibHbIe CBeleHUS 0 CTPOCHUM BellecTBa

CrpoeHue BemiecTBa

JIBrkeHue u
B3aNMOJICHCTBHE
YacTHll BEIECTBA

ArperaTHble
COCTOSTHHSI BEIIIECTBA

Uroro no pazneny

1

5

Pazgen 3. /IBu:keHHe U B3auMoOAeiCTBHE TeJl

MexaHuueckoe
JIBHKEHUE

Wuepnus, macca,
INIOTHOCTh

w

=

N

Cuna. Bunpe! cun

Hroro no pazgeny

Pasznen 4. /laBienne TBEPABIX TeJl, :KUAKOCTEH U ra3oB

[asnenue. [lepenaya
JIaBJICHUS] TBEPABIMU

TeJTaMH, )KUIKOCTSIMH
Y Ta3aMu

JlaBneHue K1uJIKOCTH

3

14

21

oOpa3oBaTejibHbIE

bubmunoreka LIOK
https://m.edsoo.ru/7f41619
4

Bu6nmoreka IJOK
https://m.edsoo.ru/7f41619
4

bubmuoteka LIOK
https://m.edsoo.ru/7f41619
4

bubmuoreka LIOK
https://m.edsoo.ru/7f41619
4

Bu6nuoreka IJOK
https://m.edsoo.ru/7f41619
4

bubmuorexa IIOK

https://m.edsoo.ru/7f41619
4

bubmoreka IIOK
https://m.edsoo.ru/7f41619
4

bubmuoreka IIOK
https://m.edsoo.ru/7f41619
4

Bu6mmoreka IJOK
https://m.edsoo.ru/7f41619
4

bubmuoreka LIOK
https://m.edsoo0.ru/7f41619
4

Bu6mmoreka IJOK
https://m.edsoo.ru/7f41619
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AtmocdepHoe
JIABJICHUC

JleficTBUE KUJIKOCTH
¥ Ta3a Ha
MOTPYKEHHOE B HUX
TEJO

Hroro no pazgeny

21

Pasnes 5. PaGoTta u MomHOCTB. JDHeprus

Pabora 1 momHoOCTH

IIpocThie MEXaHU3MBI

Mexannueckas
SHEPTHst

Uroro no pazneny
PesepBHOE Bpems
OBLIEE KOJIMYECTBO

YACOB IIO
[TPOTPAMME

3

12

68

12

4

Bubnmoreka [JOK
https://m.edsoo.ru/7f41619
4

bubmunoreka LIOK
https://m.edsoo.ru/7f41619
4

bubmunoreka IIOK
https://m.edsoo.ru/7f41619
4

bu6mmoreka IJOK
https://m.edsoo.ru/7f41619
4

bubmuoreka LIOK
https://m.edsoo.ru/7f41619
4



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

8 KJIACC

Kojau4ecTBO 4acoB
Ne HaunMmeHoBaHHe

n/ pa3aejioB H TeM Bcer KoHTpo/bHBI IIpakTuyecku
1 NporpamMmabl 0 e padoThl e padoThl
Paszpnen 1. TenuioBble siBJIeHUS
Crpoenue u
11 CBOICTBa 7
BEIIeCTBa
12 Termnoble 21 1 5
MIPOIIECCHI
Uroro no pazneny 28
Paznen 2. DiaekTpuyecKkue U MATHUTHBIE SIBJIEHUSI
DIeKTpUYIEeCcKre
3apsiIbL.
21 3apspKeHHBIE TeTa 7 1
" ux
B3aMMOJICHCTBHE
ITocTostHHBIN
2.2 ANEKTPUIECKUIA 20 1 7
TOK
23 MarusuTtHbie 6 1 15
SIBIICHUS
24 DneKTpoMarHuTHa 4
s UHIYKLIHASI
HUroro mo paznemy 37
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO
YACOBIIO 68 3 145

[NPOI'PAMME

DJ1eKTPOHHBIE
(undposbie)
o0pa3oBaTeJibHbIE

pecypcbl

bubmuoreka LIOK
https://m.edsoo.ru/7f4181c
e

bu6nmoreka IJOK

https://m.edsoo.ru/7f4181c
e

bubmuoreka LIOK
https://m.edsoo.ru/7f4181c
e

bubmuoreka LIOK
https://m.edsoo.ru/7f4181c
e

Bu6nuoreka IJOK
https://m.edsoo.ru/7f4181c
e

bubmuoreka LIOK
https://m.edsoo.ru/7f4181c
e
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9 KJIACC
KoanyectBo yacos

Ne HaunMmeHoBaHHe
n/ pa3e/ioB 1 TeM Becer  KoHTposbHBI
n NMporpamMMmsl 0 e padoThl
Pa3gen 1. Mexannueckue siBJeHUS
MexaHuueckoe
BIDKEHUE U
11 A 10
cI10coObI ero
OITHCAHHUS
BsaumoneiictBue
1.2 A 20 1
TN
3aK0OHBI
1.3 10
COXpaHeHUs
Hroro mo pasneny 40

Pa3nen 2. MexaHn4ecKHe K0JIe0AHUA U BOJTHEI

IIpakTHyecku
e padoThl

21 Mexanuueckue 7
KoJeOaHus
29 Mexanuueckue 8 1
BOJIHBI. 3BYK
Uroro mo paznemy 15
Pasnest 3. DneKTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHBIE BOJIHBI
3JIeKTPOMarHUTHO
31 € 1oJie u 6
AJIEKTPOMAarHUTHBI
€ BOJIHBI
Hroro o pasaeny 6
Pasnen 4. CBeToBbIe IBJIEHHUA
3aKOHBI
4.1 pacnpocTpaHeHus 6
cBeTa
JIuH3el 1
4.2 ONITUYECKHE 6
pHOOPHI
Pasnoxenue
4.3 Oemnoro ceera B 3
CIIEKTp
Wroro no pazneny 15

Pa3nen 5. KBanTtoBble sIBJeHUA
Hcnyckanue u

51 MOTJIONICHUE CBETa 4
aTOMOM
Crpoenue

5.2 p 6

aTOMHOTI'0 gapa

DJ1eKTPOHHBIE
(uudposbie)
o0pa3oBaTejbHbIE

pecypcst

bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a
6

bubmnoreka [IOK
https://m.edsoo.ru/7f41a4a
6

bubnmoreka IJOK
https://m.edsoo.ru/7f41a4a
6

Bbubnmoreka IJOK
https://m.edsoo.ru/7f41a4a
6

bubnuorexa LIOK
https://m.edsoo.ru/7f41a4a
6

bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a
6

bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a
6

butmmoreka [IOK
https://m.edsoo.ru/7f41a4a
6

bu6nmoreka IJOK
https://m.edsoo.ru/7f41a4a
6

bu6nmoreka IJOK
https://m.edsoo.ru/7f41ada
6

butmmoreka [JOK
https://m.edsoo.ru/7f41a4a
6
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5.3 SAnepHble peakuuu

Uroro no pazneny

Paznen 6. [loBTOpUTEIHHO-000011IAI0LIHIT MOYJIb

IToBTOpEHUE 1
00o001eHne

6.1 coJiepKaHus Kypca
¢uzuku 3a 7-9
KJ1acc

Uroro no pazneny
OBLIEE KOJIMYECTBO

YACOB IIO
[NPOIT'PAMME

17

102

27

butmmoreka [IOK
https://m.edsoo.ru/7f41a4a
6

bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a

6
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