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MHNOACHUTEJIBHAS 3AIINCKA
PaGouas nmporpamma no ¢u3uke Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHUs COCTaBJICHA Ha

OCHOBE I10JIO’KEHUH U TpeOOBaHUH K pe3ysbTaTaM OCBOEHHsI Ha 0a30BOM YPOBHE OCHOBHOM
00pa3oBaTeNbHON POTPaMMBI, TIPEACTaBICHHBIX B DeaeparbHOM TOCYJ1apCTBEHHOM
o0pa3oBaTenpHOM CTaHIapTe OCHOBHOTO 001ero oopazoanus (PI'OC O0O0), a Takxe ¢
yuérom [IpumepHoii mporpamMMel BociuTanus 1 KoHuenmu npernojaBaHus yaeOHOro npeaMera
«®Du3uka» B 00pa3oBaTebHBIX opranuzanuax Poccuiickoit enepannu, peaau3yromux
OCHOBHBIE 00111e00pa30BaTeIbHbIC IPOIPAMMBI.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc ¢umsuku — cucremooOpa3yrommii isi €CTeCTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MYeCKHe 3aKOHBI JIe)KAT B OCHOBE TPOIECCOB M SIBICHHMA, H3y4aeMbIX
XUMHCH, OMOJIOTHEH, acTpoHOMHEH U (u3ndeckoil reorpadueii. Ouznka — 3TO MPEAMET,
KOTOPBIA HE TOJLKO BHOCHT OCHOBHOHM BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHHY MHpPA, HO U
MPEOCTABIIICT HAauOboJee SICHbIe 00pa3libl IPUMEHEHUsI HAYYHOTO METO/a MO3HAHMS, T. €.
criocoba MOJydeHHs JOCTOBEPHBIX 3HaHW O mupe. HakoHel, ¢u3uka — 3TO MpeaMer,
KOTOPBI HapsAy C JPYrdMH CCTECTBCHHOHAYYHBIMH IpEIMETaMU JOJDKEH JaTh
IIKOJIbHUKAM TIPEICTaBICHUE 00 YBJICKATEIBHOCTH HAYYHOTO HCCJICIOBAHUS M PAIOCTH
CaMOCTOSITEIILHOT'O OTKPBITUSI HOBOTO 3HAHUSI.

Opna w3 MIaBHBIX 3aja4 (pusmyeckoro oOpa3oBaHUsl B CTPYKType 00Iiero oOpa3zoBaHUS
COCTOUT B (OPMHPOBAHUHM €CTECTBEHHOHAYYHOW TPAMOTHOCTH W HMHTEpeca K Hayke y
OCHOBHOH Macchl 00yd4arouuxcs, KOTOpble B JajbHEiIIeM OyayT 3aHsIThl B CaMbIX
pa3HooOpa3HbIX cdepax nesTenbHOCTH. Ho He MeHee BaKHOM 3a/1a4eid sIBIISICTCS BBISIBICHUE
U 1TI0oAroTOBKa TaJIaHTIWBBIX MOJIOABIX J'IIOI[ef/'I A4 IIPOJOJIZKCHH A 06pa30BaHI/I$I u
JanpHemel npogeccHoHalbHOW — AEATENbHOCTH B O0JIACTM  €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUM M CO3/1aHUM HOBBIX TEXHOJOTHH. COrJacHO MPHUHATOMY B MEXIYHapOIHOM
cooOmiecTBe omnpeneneHuto, «EcrecTBeHHOHay4yHass TIPaMOTHOCTb — 3TO CIIOCOOHOCTH
YeJOBEeKa 3aHMMaTh AaKTHBHYIO TPAXJAHCKYIO MO3UIMIO IO OOIIECTBEHHO 3HAYMMBIM
BONpOCaM, CBSI3aHHBIM C €CTECTBEHHBIMM HayKaMH, U €ro TOTOBHOCTb HHTEPECOBAaTbCS
C€CTCCTBCHHOHAYUYHBIMU HUACAMMU. Haquo FpaMOTHBII\/’I YCJIOBCK CTPEMHUTCA Yy4aCTBOBATL B
APTYMCHTUPOBAHHOM O6CY)K)I€HI/II/I HpO6J’I€M, OTHOCAIIMUXCA K €CTCCTBCHHBIM HayKaM U
TEXHOJIOTHUSIM, UTO TPEOYET OT HETO CIEAYIOUIMX KOMIETEHTHOCTEH:

—Hay4YHO OOBSICHSITH SIBJICHUA,

—OIICHHUBAaTh U IIOHUMATHb 0COOEHHOCTHU HAay4YHOro HCCJICOOBAaHUSA, —HWHTCPHPECTUPOBATDH
JAaHHBIC Y UCITOJIB30BATh HAYYHBIC JOKA3aTCIbCTBA AJIA ITOJTYYCHUS BBIBOJOB.>

W3ydenne  pu3ukM  CcOCOOHO  BHECTH  pellalomMidé  BkIaag B (OpMUpOBaHHE
€CTECTBEHHOHAYYHOU rPaMOTHOCTH O0yYaIOIUXCS.

HEJA U3YYEHUSA YYEBHOTI'O IIPEJIMETA «®U3UKA»

lenn wu3ydeHus QU3UKK HA YPOBHE OCHOBHOTO OOIIEr0 oOpa3oBaHHs ONpeACNeHbl B
Konnenmun mnpenonaBanuss yudeOHOro mpenmera «@u3uka» B 00pa3oBaTeIbHBIX
opranm3anusx Poccuiickoit deneparuu, peann3yoIUX OCHOBHBIE 00IIe00pa3oBaTeIbHbIC
NporpamMmel,  yTBepkAEHHOW pemenneM Kosmerunm  MwuHuUCTEpCTBA  IPOCBELIECHUS
Poccutiickoit deneparuu, mpotokos oT 3 aexadps 2019 r. Ne [TK4gBH.



Henu nzydyenus: Gpu3mku:

—TIpuoOpeTeHrne HHTepeca U CTpeMIICHUsI O0YYaIONINXCs K HAYYHOMY M3YYEHUIO MPHUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

—pa3BUTHE TMPEACTABIEHUH O HAyYHOM METOJl¢ TO3HaHHMA U  (popMupoOBaHUE
HCCIIEA0BATEIBCKOI0 OTHOUICHUS K OKPY KAIOLUM SIBIICHUSM;

—(opMupoBaHUE HAYYHOI'O MHUPOBO33PEHHUS KaK pe3ysibTaTa MU3y4YE€HHS OCHOB CTPOCHHS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

—(opmMupoBaHue MNpeACTaBICHUNH O POiM (PU3MKK AJi Pa3BUTHUSL APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

—pa3BUTHE TMPEICTABICHUH O BO3MOXHBIX cdepax Oyaymeid mpodeccHoHaTbHOMI
JESATEIbHOCTH, CBS3aHHOW C (DPU3UKOM, MOATOTOBKA K [albHEHIIeMy OOYYCHHIO B 3TOM
HarpaBieHuU. JIOCTI)KEHHE OSTHX LeJiell Ha YpOBHE OCHOBHOrO 0OOIIEro oOpa3oBaHHUs
obecrevnBaeTcs PeIeHUeM CIeIYIOIINX 3a/1a4:

—TIpruoOpeTeHNEe 3HAHUN O TUCKPETHOM CTPOSHUU BEIIECTBA, O MEXaHMYECKHX, TCIUIOBBIX,
3JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

—TIpuoOpETeHNE YMEHHH ONMCHIBATh M OOBSICHITh PU3NICCKUE SBJICHUS C UCTIOIB30BAHUEM
MOJTyYEHHBIX 3HAHUI;

—O0CBOCHHC MCTOAOB PCIICHHUA HpOCTGfIIHHX pvaéTme 3agad C HCIIOJB30BaHHEM
(1)I/I3I/I‘-IGCKI/IX MOHCHCﬁ, TBOPYCCKUX U MMPAKTUKOOPHUCHTHUPOBAHHBIX 3a1a4,

—pa3BUTHE YMEHUI HaOIr01aTh MPUPOIHBIE SIBICHUS U BBIIOIHATH OIBITHI, TJAOOPAaTOPHBIE
pabOTbl M HKCIEPUMEHTAJIbHBIE HCCIEAOBAHUS C MCIOJIB30BAaHUEM H3MEPHUTEIbHBIX
prOOpoOB;

—OCBOCHHE TPUEMOB paboThl ¢ uHOpMalmendn (U3NUECKOTO COACpP)KAHUS, BKIOYAs
MH(OPMALIMIO O COBPEMEHHBIX TOCTHKEHUSIX (U3UKU; aHAJIU3 U KPUTHUYECKOE OIICHUBAHHE
uH(pOpMaINH;

—3HaKOMCTBO CO cdepamu MpoPeCCHOHAIBHON NIEATETLHOCTH, CBI3aHHBIMU C (PU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JJOCTHKEHUSIX (DU3HUECKON HAYKH.

MECTO YYEBHOI'O IIPE/IMETA «®U31UKA» B YHEBHOM IIJTAHE

B cootBerctBHM ¢ ®I'OC OOO Qusuka sBIseTCS 00sA3aTSIBHBIM MPEIMETOM Ha yPOBHE
OCHOBHOTO 0011ero oOpa3zoBanus. [laHHas mporpamma mpenrycMaTpuBaeT u3ydeHue Gu3nKu
Ha 6a30BOM ypoBHE B 00bEMe 238 4 3a Tpu rofa o0yuyeHus 1o 2 4 B HeJlento B 7 U 8 Kiaccax
u no 3 4 B Hemenmto B 9 knacce. B TemMarnueckoM IJIaHUpPOBAHUM Uil 7 M 8 KJIaccoB
MpEANoJaraeTcsi pe3epB BPEMEHHU, KOTOPBIM YUYUTEIb MOKET HCIOJIb30BaTh MO CBOEMY
YCMOTPEHHIO, a B 9 KJlacce — MOBTOPUTEITHLHOOO00IIAIONINN MO b,

COAEP)KAHUE YYEBHOTI'O ITPE/IMETA «®U3UKA»
7 kaacce

Pazgea 1. ®u3nka u €€ poJib B MO3HAHUU OKPYKAKILEr0 MUPA.



®uszuka — Hayka o npupoje. ABiaeHust npupoasl. OU3nUecKue SBICHUS: MEXaHUYECKHUE,
TCIUIOBBIC, SJICKTPUUCCKUEC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBBIC.

@dusnueckue BenuuuHBL. M3Mmepenue Qusnueckux BenuuyuH. @Dusnyeckre TPUOOPHI.
ITorpemnocTs n3MepeHuid. MexayHapoaHas CUCTEMA €IMHULL.

Kak ¢wu3uka u fapyrue ecreCTBEHHble HAyKU M3y4aroT Npupoay. EcrecTBeHHOHayuHbIN
METOJ, IO3HaHUA: HAOJIOJECHHE, NMOCTAaHOBKA HAyYHOIO BOIIPOCA, BBIIBM)KEHUE TMIIOTE3,
HKCHEPUMEHT [0 HIpPOBEpKE THUIOTe3, OO0bsiCHeHHEe Halmonaemoro spiaeHus. OmnucaHue
(GU3NYECKUX SIBICHUH C IOMOLIBIO MOJAEIEH.

JlemoHCTpanuu

1. MexaHI/I‘-IGCKI/IC, TCIJIOBBIC, DJICKTPUUCCKHUE, MAIrHUTHBIC, CBETOBLIC SABJICHH .

2. ®usnyeckue NpuOOPHI U MPOIEAYpa NPSMBIX H3MEPEHUI aHAJIOTOBBIM M II(PPOBHIM
puOOpPOM.

JlabopaTopHblie paOOThI U OTIBITHI:

1. Onpezenenne eHbl ASICHUS IIKAIbl K3MEPUTEILHOTO ITPHOOpa.
2. VI3mepenue pacCTosTHUH.

3. 3mepenune 00bEéMa KUJIKOCTH U TBEPAOTO Tea.

4, OnpenencHue pa3MepoB MaJIbIX TEJl.

5. HM3mepenue Temmeparypsl NpU TOMOIIM >KMJKOCTHOTO TepMOMETpa M JaTdyuKa
TEMIIEPATYPBI.

6. IIpoBemeHne UCCIICOBAHMS 110 IPOBEPKE TUITOTE3BI: JAITBHOCTH IMOJIETA IIIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIe BHICOTA MTyCKa.

Pa3nen 2. HepBOHa‘laJ'll)Hble CBCACHUSA 0 CTPOCHHUH BeIECTBA.

CTpOCHI/IC BCIIECTBA: aTOMbl W MOJICKYJIbI, HUX Pa3MCpPhI. OHBITLI, JOKa3bIBAIOIIHNEC
AUCKPETHOC CTPOCHUC BCILICCTBA.

JIBwxkenue uactuil BemecTBa. CBS3b CKOPOCTH JIBIJKEHMSI YacTHI[ C TeMIIepaTypoil.
BbpoynoBckoe nBwxkenue, nuddysus. BaumoneicTBiue 4acTHI] BEIIECTBA: MPUTHKEHUE H
OTTAJIKUBAHHUE.

ArperatHble = COCTOSIHUSI ~ BEIIECTBA: CTPOEHUE Ta30oB, JKUJAKOCTEM U  TBEPIBIX
(KkpucTamnueckux) Teia. B3auMocBsi3b MEXAy CBOMCTBAMHU BEILIECTB B Pa3HBIX arperaTHBIX
COCTOSIHHSIX M UX aTOMHOMOJICKYJIIPHBIM cTpoeHreM. OCOOCHHOCTH arperaTHbIX COCTOSTHUHN
BO/IBI.

JlemoHCTpanuu

1. HaGmtoneHnne OpOyHOBCKOTO JBUKEHHUSL.

2. Habmonenue nuddysum.



3. HabGmronenue siBneHni, 0OBACHSIONIUXCS MPUTSHKEHUEM WM OTTAJIKMBAHUEM YaCTHI]
BEILIECTBA.

JIaboparopHbie pabOThI U OTIBITHI

1. Ouenka aquamMeTpa aToMa METOJIOM PSAOB (C UCIOIb30BaHUEM (poTorpaduii).
2. OnbITH IO HAOJTFOICHUIO TETUIOBOTO PACIIMPEHHS T'a30B.

3. OnbITH IO OOHAPYIKEHUIO ACUCTBUS CUJI MOJICKYJISIPHOTO TIPUTSKEHUS.
Pa3nen 3. /IBu:keHUe U B3auMojaeiicTBHE TeJl

Mexanuueckoe aBrkeHrne. PaBHomepHoe u HepaBHOMepHoe IBrxkeHue. CkopocTs. Cpennsis
CKOPOCTH MPU HEPABHOMEPHOM JIBIKEHUHU. Pacuér myTy U BpeMeHU JBUKECHHUS.

SBnenue wHepuuu. 3aKOH WHEpPIUHU. B3auMojaeilcTBue Ten Kak NPUYUHA H3MEHEHUS
CKOpPOCTH JIBWKeHUs Tesl. Macca kak Mepa nHepTHOCTH Tena. [lnoTHocThs BemectBa. CBs3b
IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00bEMA BELIECTBA.

Cusa Kak xapakTepucTHKa B3auMozeiicTBusa Tten. Cuna ynpyroctd U 3akoH ['yka.
N3mepenne cuiibl ¢ MOMOIIBIO TUHAMOMeETpa. SIBiaeHue TiaroreHus u cuia TsokecTd. Cuna
Tsokecti Ha Apyrux 1a"erax (MC). Bec Tenma. Heecomocts. CroxeHue cui,
HalpaBJIEHHbIX 1O OaHOM mpsMmou. PaBuoxeictByromas cuin. Cuna TpeHus. TpeHue
CKOJIBXKEHUS U TPEHME MOKOs. TpeHue B IpUpPOJE U TEXHUKE.

JlemoHCTpanuu

1. HaGumtoieHre MEXaHUYECKOro JBM)KEHUS Tea.

2. NI3mepeHne CKOpOCTH NPSMOJTMHEHHOTO IBMKeHUs. 3. HabmoneHne siBiieHus: HHEpIUH.

4. HaGnroieHue U3MEHEHHs! CKOPOCTH IIPU B3aUMOJICHCTBUH Tell.

5. CpaBHEHuHE Macc MO B3aUMOJICHCTBHUIO TEIl.

6. CrosxeHue CHJI, HAIPaBJICHHBIX 110 OJTHOW TIPSIMOH.

JIaGopartopHblie pabOTHI U OTIBITHI

1. Omnpenenenne CKOPOCTH PaBHOMEPHOTO JBHKEHUS (LIApUKa B )KUIAKOCTH, MOJIEIH
AJIEKTPUYECKOTO aBTOMOOWMIIA U T. 11.).

2. Ompenenenue cpeiHeill CKOPOCTH CKOJIbKEHHS OpycKa WM IIapHKa 110 HaKJIOHHOU
IUIOCKOCTH.

3. OHpe,Z[CJ'ICHI/IC IIJIOTHOCTHU TBép)lOl"O TCI1a.

4. OnbITbl, IEMOHCTPUPYIOILIUE 3aBUCUMOCTD pacTskeHus (1edopmanun) Ipy>XKUHbBI OT
MIPUIJIOKEHHOM CHJIBL.

5. OHLITBI, ACMOHCTPUPYIOIIUC 3aBUCUMOCTD CUJIBI TPCHHA CKOJILKCHHUA OT CUJIbI JAaBJICHU A
H XapaKTCpa CONMPHUKACAOIINXCAH HOBerHOCTCﬁ.



Pasznea 4. /laBjieHne TBEPABIX TeJl, dKMIAKOCTEH U ra3os.

Hapnenne. CriocoObl YMEHBIIICHUSI ¥ YBEIMUYCHHS JTaBiieHus. JlaBieHue raza. 3aBUCUMOCTh
naBlieHWsl ra3a OT o00béMma, Temmeparypbl. [lepemava maBneHHss TBEPIBIMU TEJAMH,
KHUIKOCTSIMHU U Ta3aMu. 3akoH [lackains. [IHeBMaTnveckne MammHbl. 3aBUCHMOCTD JTaBJICHUS
KHUIKOCTH OT ©DiyOuHbL. [mapocrarmyeckuii mapamokc. CooOmaronmecs COCyIbl.
'uapaBnruecKkue MEXaHU3MBI.

Atmocdepa 3emnum u atmochepHoe aaBieHue. [IpHUMHBI CyIIECTBOBAHUS BO3IYIIHOM
obonouku 3emmu. OnwiT Toppuuernu. M3meperrne atMochepHOTO TaBICHHS. 3aBUCUMOCTD
aTMOC()epHOTO JaBJICHUS OT BBICOTHI Haj ypoBHeM Mops. [Ipubopsl mis m3MepeHus
aTMOC(EpHOTO JTaBIICHHS.

JleiicTBHE KUIKOCTH U ra3a Ha MOrpyXEHHOE B HUX Teno. BriTankuparomas (apxumenona)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxoriaBanue.

JlemoHCTpanuu

1. 3aBuCHMMOCTH AaBJICHUS Ta3a OT TEMIIEPATYyPHI.

2. [lepenava naBieHHs! )KUIKOCTBIO M Ta30M.

3. Coolmaronuecs: CoCy/Ibl.

4. 'uppaBiarueckuii mpecc.

5. [IposiBnenue aelicTBUS aTMOC(EPHOTO J1aBICHUS.

6. 3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI OT 00BEMa HOpr>KéHHOI71 4acTu TCJ1a U IIJIOTHOCTH
KUOKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUJTBI BECY BHITECHECHHOU KHUIKOCTH.

8. YcioBue miaBaHus TeN: TUIABAHUE WU TIOTPYKEHHUE TEJl B 3aBUCUMOCTH OT COOTHOIIICHHUS
IUIOTHOCTEH TeJla U sKUJIKOCTH.

JlabopaTopHbIie pabOTHI U OTIBITHI

1. UccnenoBanue 3aBUCHUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOW B KHUIKOCTh
YacTH TeJa.

2. OHpe,Z[CJ'ICHI/IC BBITAJIKHUBAIOIICH CHIJIBI, HeﬁCTBYIOHICﬁ Ha TCJIO, HOpr)KéHHOC B XKUJKOCTh.

3. IIpoBepka HE3aBUCUMOCTH BBITATKUBAIOIIEH CHIIBI, JICHCTBYIOIICH HA TEJO B KHJIKOCTH,
OT MaccChl Tena.

4. OHBITLI, ACMOHCTpUPYIOIIHUEC 3aBUCUMOCTDH BBITAJIKUBAIOMIEH CHIJIBI, Z[eﬁCTBYIOHICﬁ Ha
TCJIO0 B XKHAKOCTHU, OT 00BEMa HOl“py}I(éHHOﬁ B XUJIKOCTh 4YaCTH TCJIa M OT IINIOTHOCTH

KHUOKOCTH.

5. KoncTpyupoBaHue apeomerpa WIM KOHCTPYMPOBAHUE JIOJKM U OIpelelieHHe €
IpPy30I0AbEMHOCTH.

Pa3pnen 5. Pa6ota u momHOCTH. JHeprusi Mexanu4deckasi pabora. MouHoCTb.



[IpocTeie MexaHU3MBI: pblyar, OJI0K, HAKJIOHHAs IMJIOCKOCTh. [IpaBuiio paBHOBecus pblyara.
[IpuMeHeHne mpaBmiIa paBHOBECHS pbluara K OJIOKy. «30510T0e mpaBuiio» mexaHnuku. KI1J]
MIPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MbI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Knnernueckass u noreHuuanbHas sHeprus. [IpeBpaiienue oJHOro
BHJIa MEXAHUYECKOM SHEPTUHU B JIPYroil. 3aKOH COXPAHEHUS SHEPTUH B MEXaHUKE.

JlemoHCTpanuu
1. Ilpumepsl pocTbIX MexaHu3MOB. JlabopaTopHble pabOThI U OIBITHI

1. Omnpenenenue pabOThl CHIBI TPEHHMs IPU PABHOMEPHOM JIBIJKEHHU Teja IO
TOPU30HTAILHON IIOBEPXHOCTH.

2. HccnenoBanue yciaoBUM paBHOBECHUS pbluara.
3. NU3mepenue KI1J] HaKIIOHHOH MIIOCKOCTH.

4, HSy‘IeHI/IC 3aKOHa COXpAaHCHHUA MEXaHUYeCKOH OHCPIUuHu.

8 kiace
Pa3gea 6. Tem1oBblie ABJIeHUA

OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHOKMHETUYECKOW TEOpUM CTPOCHHMs BellecTBa. Macca u
pa3Mepbl aTOMOB UM MOJIeKyJl. OMbIThl, NOATBEPKAAIOUIME OCHOBHBIE IOJOKEHHS
MOJIEKYJIIPHOKUHETHYECKON TEOPUH.

Monenu TBEPIOTO, JKUIKOTO M Ta3000pa3HOrO COCTOSHHMA BellecTBa. Kpucramimueckue u
amopdubie Tena. OOBSICHEHHWE CBOMCTB Ta30B, JKUIKOCTEH M TBEPIBIX TEJ HA OCHOBE
MOJIOKEHUH MOJICKYJISIPHOKHHETHYECKOW Teopuu. CMadyMBaHWE W KAaIMJUIIPHBIC SBJICHUS.
TeruioBoe paciMpeHue U cKaTue.

Temnepatypa. CBsi3b TEMIIEPATypbl CO CKOPOCTHIO TEIIOBOTO JIBUYKEHUS YaCTHULI.

Buytpennsst sHeprus. CrocoObl HM3MEHEHHUs BHYTPEHHEH SHepruM: Teruionepenadya u
coBeplieHne paboTsl. Bubl Teruionepenaun: TeMIONPOBOAHOCTh, KOHBEKIHS, U3IIyYECHHUE.

KomuyecTBo TeminoThl. YaenbHasd TEIIOEMKOCTh BeIIEeCTBA. TeIIOOOMEH M TEIIOBOE
paBHOBecHe. Y paBHEHHE TEIUIOBOTO OanaHca.

[lmaBnenne m OTBEpAEBAHUE KPUCTALUIMYECKUX BELIECTB. Y IENIbHAS TEIUIOTA IUJIABIICHHMS.
[Tapoobpa3zoBanne u KoHaeHcauus. Vcnapenue. Kumenue. VYaenpHas — TeruioTa
nmapooOpa3oBaHus. 3aBHCHMOCTh TEMIEPATyphl KHUIIEHUS OT aTMOC(EpHOro aBIICHHUS.
BrnaxnocTs Bo3ayxa.

3Hepr1/15{ TOILJIMBA. Y JelIbHAas TEIJIoTa CropaHus.

[Ipunnuner paboter TeroBeix asurateneil. KIIJ[ TtemmoBoro nBurarens. TemsoBbie
JIBUTATEIIM U 3aIUTA OKPYKAIOIIEH CPEIBL.

3aKOH COXpaHEHMs U MIPEBPALLEHUS S3HEPTUH B TEIUIOBBIX IIpOLECccaXx.



JeMoHcTpauuun

1. Habnronenue OpOyHOBCKOTO JABUKCHUS.

2. Habmonenue nuddysum.

3. Habmronenue siBIeHUI cMayrBaHUs ¥ KaWUISIPHBIX SBICHUI.

4. HabnroieHre TemioBoro paciupeHust Ted.

5. 3MmeHeHure naBlieHus Ta3a Mpy M3MEHEHUN 00bEMa U HAarpeBaHUH M OXJIAXKICHHH.
6. IlpaBuia uamepeHus reMnepatypsl. 7. Bunusl Temionepenayun.

8. OxnaxaeHue npu COBEPIICHUH paOOTHI.

9. HarpeBanue nipu COBEpIICHUH paOOTHI BHCITHUMH CHIIAMH.

10. CpaBHEHHE TETUIOEMKOCTEH Pa3IMIHbIX BEIICCTB.

11. HaOnroneHue KAIIEHUS.

12. HaGnroieHre OCTOSTHCTBA TEMITepaTyPhl TIPH TIJIABJICHUU.

13. Mojienu TEIIOBBIX IBUTATEIICH.

JlaGopaTopHbIie pabOThI U OTIBITHI

1. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSHKCHHS.

2. OnBITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB MTOBAPEHHOM COJIM WM caxapa.

3. OnbITH IO HAOIIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B, )KUJIKOCTEH 1 TBEPABIX TEIL.
4. OmnpeneneHue qaBieHHs BO3AyXa B OallJIOHE IINPUIIA.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJIEHUS BO3yXa OT €ro 00béMa u
HarpeBaHus WIHM OXJIXJICHUSI.

6. IlpoBepka rumoOTE3bl JUHEHHON 3aBUCHUMOCTH JJIMHBI CTOJOMKAa JKUJIKOCTH B
TEPMOMETPUUECKOI TpyOKe OT TeMIepaTyphl.

7. HaGmroneHnve n3MeHeHUs: BHYTPEHHEHN YHEPTUH Tela B pe3yJIbTaTe TEIIonepeiadd 1
paboTHl BHEITHUX CHII.

8. HccnenoBanue sSBICHUS TEITIOOOMEHA MTPH CMEITUBAHUH XOJIOAHON U TOPSIYEH BOIBI.

0. OHpe,Z[CJ'ICHI/IC KOJIMYCCTBA TCTIJIOTHI, ITOJYUYCHHOT'O BOJOM npu TEIIO0OMEHE C HarpeTbIM
MCTAJUIMYCCKUM LMUINHAPOM.

10. Onpenenenue yaensHOM TEMIOEMKOCTH BEIIESCTBA.
11. VccnenoBanue mporiecca UCIapeHHUs.

12. OnpeneneHre OTHOCUTENHHON BIKHOCTH BO3TyXa.



13. Onpenenenure yaeabHON TEIIOTHI TUTABJICHHUS JIbJIA.

Pa3znen 7. JjiekTpryecKkue U MATHUTHBIE SIBJICHUS.

DnekTpuzanus Tell. J[Ba poja 3JeKTpUUecKuX 3apsaaoB. B3aumoelicTBre 3apsyKeHHBIX TEJ.
3aKOH Ky.HOHa (3aBI/ICI/IMOCTb CHUJIbI B3aHMOI[eI>'ICTBH$I SapH)KCHHBIX TCJI OT BCJIMYHHBI

3apsJI0OB U PACCTOSIHUS MEXKIY TEJIaMH ).

Onexrpuueckoe nose. HanpsokéHHocTh 3nexkTpuueckoro mnossd. [IpuHnun cynepno3unun
ANEKTPUYECKUX I10JIEN (Ha KAaUeCTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsioB. OJIEMEHTApHbIM 3nekTpuueckuid 3apsn. CTpoeHue
aTtoMa. [IpoBOTHUKY M JUBJIEKTPUKU. 3aKOH COXPAaHEHUS IEKTPUUYECKOrO 3apsaja.

3HeKTpI/I‘leCKI/Iﬁ TOK. YCIIOBUS CYHICCTBOBAHHA  JJICKTPUYCCKOI'O TOKaA. Hctounuku
IIOCTOAHHOI'O TOKaA. I[CﬁCTBHSI QJICKTPHUUYCCKOI'O TOKa (TGHHOBOG, XHUMHNYCCKOC, MaFHI/ITHOC).
3HeKTpI/I‘leCKI/Iﬁ TOK B ) KMAKOCTAX U Ia3ax.

3HeKTpI/IquKaﬂ OCIIb. Cuima TOKA. SHGKTpI/I‘IeCKOG HaIIPsAXKCHHUC. COHpOTI/IBJ'ICHI/Ie
IIpOBOAHHKA. YaennHOE COIIPOTHUBJICHHUC BCIICCTBA. 3akoH Owma AJIL y4aCcTKa ICIH.

ITocnepoBaTenbHOE U mapajjicJibHOC COCAMHCHUC IIPOBOJIHUKOB.

PaboTa u MOIIHOCTB 3JEKTPUUECKOro Toka. 3akoH J[xoyns— JleHna. DnekTpuueckue LHenu
U IOTPEOUTENH IEKTPUUECKOM d3Hepruu B ObITy. KopoTkoe 3ambikaHMe.

[TocrossHHble MarHuThl. B3anmMonelcTBHE TITOCTOSHHBIX MAarHWTOB. MAarHutHoe IIOJe€.
MarnuTHoe nosie 3eMJIM U ero 3Ha4eHue IS Ku3HU Ha 3emuie. OnbiT DpcTeaa. MarautHoe
[I0JIE DJIEKTPUYECKOro ToKa. lIpuMeHeHue »siekTpoMarHuToB B TexHHMKE. JleiicTBue
MarHMTHOTO INOJII HA NPOBOAHMK C TOKOM. OJEKTPOABUIATEIb IIOCTOSIHHOIO TOKA.
Hcnonb30BaHne IIEKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Oneitel  Papanes. SBnenue  snexTpoMarHuTHOM  wHAyKuuu. IlpaBuno  Jlenna.
Onektporereparop. CrocoObl MONYYEHHUS AIEKTPUUYECKON IHEPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTUU.

JleMoHCTpanuu

1. DnexTpusanus Tei.

2. JIBa posia dNIEKTPUYECKHX 3apsI0B U B3aUMOJICHCTBUE 3apsHKEHHBIX Tell.

3. YCTpOoHCTBO U IEHCTBHE AIIEKTPOCKOIIA.

4. DnekTpocTaTudecKast HHIyKIHS.

5. 3aK0oH coXpaHEHUs PIEKTPUUECKUX 3apsI0B.

6. IIpOBOJHHUKY U AUIIEKTPHKH.

7. MozaenupoBaHKe CUIIOBBIX JIMHUH 3JEKTPUUECKOTO MOJIS.

8. ICTOYHUKH TTIOCTOSTHHOT'O TOKA.

9. [leticTBUSI SIEKTPUUECKOTO TOKA.



10. DaeKTpUYECKU TOK B KHUIKOCTH.

11. T"a30BBIii pa3ps.

12. 3mepeHune CUITbI TOKa aMIIEPMETPOM.

13. U3mepeHnue 311eKTpUIeCcKOro HapsKeHUs BOIbTMETPOM.

14. Peoctat u Mara3uH CONPOTHBIICHUH.

15. B3aumoeiicTBiE OCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3elieHus TIOJTIOCOB MarHUTA.

17. MopaenupoBaHue MarHUTHBIX TOJIEH MOCTOSHHBIX MarHuToB. 18. OnbIT DpcTena.
19. MarauTtHoOe 10JIe TOKa. DJIeKTPOMArHuT.

20. JleficTBHME MarHUTHOTO ITOJISI HA TTPOBOAHHUK C TOKOM.

21. DneKkTpoABUraTeNb MOCTOSHHOTO TOKA.

22. ViccnenoBanue SIBJICHHSI SJICKTPOMAarHUTHON HHTYKITUH.

23. OmbiTer Dapanes.

24. 3aBUCUMOCTb HaIIPaBJICHUS UHIYKIIMOHHOTO TOKA OT YCIIOBUIM €r0 BOSHUKHOBEHHS.
25. DneKTporeHepaTop MOCTOSTHHOTO TOKA.

JIabopatopHblie pabOTHI U OTIBITHI

1. OnbITHI 10 HAOTIOACHUIO STEKTPHU3AINH T HHIYKIIUEH U MPH COMPUKOCHOBEHHH.
2. UccnenoBanue qeHCTBUS SMEKTPUIECKOTO MO HA MPOBOIHUKU U TUIIECKTPUKH.
3. Coopka u mpoBepka pabOTHI AIEKTPUICCKON TSN ITOCTOSTHHOTO TOKA.

4. 3amepeHue U peryIupoBaHUE CHITBI TOKA.

5. U3mepenHue u peryiupoBaHue HATIPSKEHUS.

6. MccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYILETO Yepe3 pe3ucTop, OT CONPOTUBICHHS
pe3ncTOpa M HANPSKEHUSI Ha PE3UCTOPE.

7. OHBITBI, ACMOHCTPpHUPYIOIIUE 3aBUCUMOCTD JJICKTPUUCCKOI'O COIMMPOTHUBIICHUSA IPOBOJHHUKA
OT €ro JJIMHBI, TIOIIAaAU MOMIICPEYHOro CCUCHUA U MaTCpuraia.

8. TIpoBepka mpaBuIIa CIIOKEHUS HAITPSDKEHUH MTPU TIOCIISIOBATEIILHOM COCTUHEHUH JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuia 7151 CHIIBI TOKA MIPH MapalIeIbHOM COCMHEHHH PE3HCTOPOB.

10. OnpeneneHune pabOTHI AMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.



11. OnpeneneHne MOIIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIAEIAEMO Ha PE3UCTOpeE.

12. VccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JIAMITIOYKY, OT HaIIPSKEHUS Ha
HEMH.

13. Onpenenenue KIIJI nHarpeBaTens.
14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS TTOCTOSIHHBIX MAaTHUTOB.

15. I/I3yquI/Ie MArduTHOTIO I10JIA ITOCTOAHHBIX MAIrHUTOB IIPH UX 06’be,I[I/IHeHI/II/I n
pasaCICHUN.

16. UccnenoBanue NeHCTBUS MIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OHBITLI, ACMOHCTPUPYIOIINE 3aBUCUMOCTE CHJIbL B3aHMOHeﬁCTBHH KaTylIKHu ¢ TOKOM U
MarduTa OT CHJIbI TOKA U HAIIpABJICHUA TOKA B KATYIIKE.

18. N3zyuenue neiicTBUs MAarHUTHOTO TOJISE HA TPOBOJIHUK C TOKOM.
19. KoHctpyupoBanue 1 u3ydeHne padoThI AJIEKTPOABUTATEIIS.
20. Uzmepenue KII/] anekTponBuraTeibHON YCTaHOBKHU.

21. OmnbITHI 11O HCCIICAOBAHUIO SABJICHHA BHGKTPOMaFHHTHOﬁ HHAYKIOUU: UCCIICAOBAaHUC
U3MEHEHUHN 3HAYCHUS U HaIlpaBJICHUA UHAYKIOWUOHHOI'O TOKA.

9 kiacc
Pa3zgen 8. Mexannueckue siBJICHUSA

Mexannueckoe nBrxkeHue. MartepuanbHas Touka. Cuctema otcuéra. OTHOCHUTEIBHOCTH
MEXaHWYECKOTrO JBWXKEHHUSA. PaBHOMEpHOE NpsMOJMHEWHOE HaBMXKeHHE. HepaBHOMepHOE
npsiMoJiuHeiiHoe ABMkeHHue. CpenHsas U MTHOBEHHas CKOPOCTh Teja NMpPH HEPAaBHOMEPHOM
JBHKCHHH.

Yckopenue. PaBHOyckopeHHOe mpsimonuHeiiHoe nBuxkeHne. CBoboaHoe maaeHue. OMbITHI
Tanmunes.

PaBHOMepHOE aBMkeHWE 10 OKpyxHOCTH. [lepmon m wactora oOpamenwus. JluHeliHas u
YIJIOBast CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH Hbrorona. Bropon 3akon Herorona. Tperuit 3akoH Hprotona. IlpmHnummn
CYIIEPIIO3ULIMH CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHS: CHJIa TPEHHS CKOJIb)KEHUS, CUJIa TPEHHS TTOKOS,
JPYTHUE BUJIBI TPEHUS.

Cuna TSDKECTM W 3aKOH BCEMHUPHOIO TATOTEHHs. YCKOpPEHHE CBOOOJHOTO TMaJEHUS.
IBmxenne 1utaHer BoOKpyr Cosnna. IlepBas kocmuueckas ckopocTb. HesecomocTs u
IIEPETPY3KH.

PaBHOBecue marepuanbHOl TOUKU. AGCOMIOTHO TBEPIOE Teno. PaBHOBecue TBEPIOTO Tea C
3aKpEIUIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TspKecTH.



Nmnynse Tena. M3meHeHnue wummylsibca. MMmynbc cuibl. 3aKOH COXpaHEHHS HMMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanunueckass pabora W MomHOCTh. Pabora cun TspkectH, ymnpyroctd, TpeHus. Cs3b
sHepruu U paboTsl. IloTeHIManbHAs SHEPTHs Tela, MOAHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
IlorenumaneHas osHeprus cxxarod npyxkunbl. Kunermdeckas osHeprus. Teopema o
KMHETUYECKOW SHEPruu. 3aKOH COXPaHEHUSI MEXaHNYECKOU dHEPTHUU.

JeMoHcTpaunun

1. Ha6J’II-OI[eHI/Ie MCXaHHUYCCKOT'O ABUKCHHUA TCJIa OTHOCHUTCIBHO PAa3HBIX TEJI OTCuYéTa.

2. CpaBHEHHE IyTeH U TPACKTOPUIA ABMKEHHSI OJTHOTO U TOTO K€ TeJla OTHOCUTEIHHO
pa3HbIX TeJ OTCYETA.

3. 3MepeHue cKOpoCTH U YCKOPEHHsI MIPSIMOIMHEHHOI O IBUKEHHUS.
4. VccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOI'O JIBUKEHMSL.
5. HaGmroienue IBMKEHUS Teja Mo OKPYKHOCTH.

6. HaOnronenue MeXaHWYEeCKHX SIBIEHUH, MPOMCXOIAIINX B cucTeMe oTcuéra « Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCUTENIbHO KaOMHETa (PU3HKH.

7. 3aBUCUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla M ICHCTBYIOIIEH Ha HErO CUJIbI.
8. HaGmroieHne paBeHCcTBa CUII IPH B3aMMO/ICHCTBHHU Tell.

9. l3meHeHune Beca Telna Mpu YCKOPEHHOM JIBHYKSHHU.

10. ITepenaya umMmynabsca Npu B3aMMOAEHCTBUH TeEJl.

11. IIpeoGpa3oBanust SHEPTUU NPU B3aUMOAECHCTBUM TEN.

12. CoxpaHeHue UMITyJIbCa ITPH HEYTIPYTOM B3aNMOICHCTBHH.

13. CoxpaHenue UMITysbca IMpHu aOCOIIOTHO YIPYTrOM B3auMOJICHCTBUN.

14. HaGmroneHne peakTUBHOTO JIBUKECHHUSI.

15. CoxpaHeHne MEXaHUYECKOM SHEPruu Mpu CBOOOAHOM Ma/IeHUN.

16. CoxpaHeHnue MeXaHUYECKON HEPTUH MPH JBM>KEHUH TeJa MO IeHCTBUEM MPY>KUHBI.
JlabopaTopHbIie pabOTHI U OTIBITHI

1. KonctpyupoBaHue TpakTa JUisl pa3roHa U JaJbHEHIIEr0 paBHOMEPHOTO JTBUKECHHUS
HIApPUKA WU TEJIEKKH.

2. OmnpezneneHne CpeaHeN CKOPOCTH CKOJBKEHUS OpyCcKa MITH IBUKECHHUS IIapHuKa 1Mo
HAaKJIOHHOM IIOCKOCTH.

3. OmpenencHue YCKOPEHHS Tela MPU PaBHOYCKOPSHHOM JBM)KCHUH 10 HAKIIOHHON
MJIOCKOCTH.



4. VccnenoBanue 3aBHCUMOCTH MYTH OT BPEMEHHU IPHU PaBHOYCKOPEHHOM JABM)KEHUU 0e3
HA4aJIbHOW CKOPOCTH.

5. TIpoBepka THIOTE3bI: €CIM NP PABHOYCKOPSHHOM JBMKEHHH 0€3 HAa4allbHON CKOPOCTH
MyTH OTHOCSTCS KakK PsJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME IMPOMEKYTKH BPEMEHHU
OJIMHAKOBBI.

6. MccnenoBanue 3aBUCMIMOCTH CHIIBI TPEHHUSI CKOJIBKEHUS OT CHIIbl HOPMAJIbHOTO JIaBIICHHS.
7. Onpenenenrie K0O3PGHUIMEHTA TPEHUS CKOJTBKCHUSI.

8. Onpenenenue xECTKOCTH TPY>KUHBL.

9. Ompenenenue pabOThl CHIbI TPEHHUs IPU PABHOMEPHOM JIBWXKEHHMU Tela IO
TOPU30HTAIBHON IIOBEPXHOCTH.

10. Ompenenenue pabOTBHl CHIIBI YHPYrOCTH TPH TOABEME Tpy3a C HCIOIB30BAHUEM
HEIIOABMIKXHOT'O U ITIOABUKHOI'O 0JIOKOB.

11. V3zy4yeHue 3akoHA COXPAaHEHUS SHEPTHUH.

Pazgen 9. Mexannueckue KoJ1e0aHUS M BOJHBI

Konebarenpnoe nsmxeHue. OCHOBHBIE XapaKTEPUCTHKH KOJICOAHWH: IMEPHOM, YacTOTa,
aMIUIUTy1a. MareMaTH4ecKuil W TpYyKUHHBIM MasTHUKU. [IpeBpaiieHue sHepruu mpu
KoJe0aTeIbHOM JABM)KECHHUU.

3aryxarmue konebanus. BwiHyxkneHHble Konebanus. PezoHanc. MexaHWYecKHe BOIHBI.
CpoiicTBa MexaHWYeCKHX BOJH. [IpomonbHBIE W TOMEpedHble BOJHBL J[IMHA BOJHBI H
CKOpOCTh €€ pacrpocTpaHeHHs. MeXxaHW4ecKHe BOJHBI B TBEPAOM Tele, CeHCMUYECKHE
BOJTHBI.

3Byk. [')poMKOCTh 3ByKa U BbIcOTa TOHa. OTpaskeHue 3Byka. H(ppa3ByKk U yIbTpa3ByK.
JlemoHCTpanuu

1. Habnronenue konebanuii e moa JeHCTBUEM CHITBI TSDKECTH U CUITBI YIIPYTOCTH.

2. HabOmrotenue xosie0anmii rpy3a Ha HUTH U Ha MPYKUHE.

3. Habnromenne BRIHYX/ICHHBIX KOJIEOaHMIA U pe30HAHCA.

4. PacripocTpaHeHHEe TPOJOTBHBIX U MONEPEYHBIX BOJIH (HAa MOJIEIH).

5. HabmtoieHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTU4eckuii pe3oHaHC.

JIaboparopHblie pabOThI U OMBITHI

1. OHpe,Z[CJ'ICHI/IC YaCTOThI U IICpHUOda KoJIeOaHMI MaTeMaTHYECKOr0 MasTHUKA.

2. OnpenienieHre YaCTOTHI M IEPHO/IA KOJICOaHUH TIPYKUHHOTO MasTHUKA.



3. MccnenoBanre 3aBUCHMOCTH TIEPHO/Ia KOJICOAHMH MOIBEIIEHHOTO K HUTH T'Py3a OT JJIMHBI
HUTH.

4. HccnenoBaHue 3aBUCUMOCTH I€pH0/ia KoeOaHUil IPYKUHHOIO MAasiTHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBHCUMOCTH TIepUOJIa KOJIeOaH i Tpy3a, TIOJBEIICHHOTO K HUTH, OT MacChl
rpy3a.

6. OmbITHI, JEeMOHCTPUPYIOIIUE 3aBUCUMOCTD NIEproJia KoJeOaHUH MPYKMHHOTO MasiTHUKA
OT MACCBI I'Py3a U KECTKOCTHU IIPYKHUHBI.

7. I3mepenne ycKopeHus CBOOOIHOTO MaIeHUsI.

Pa3zpnen 10. DiaeKTpOMarHuTHOE M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI

DNEeKTPOMarHuTHOE I0JIe. DJIEKTPOMAarHuTHbIE BOJIHbI. CBOMCTBA 3J1€KTPOMArHUTHBIX BOJIH.
[lkana 37€KTpOMarHUTHBIX BOJIH. Vcrnonbp30BaHuE 37I€KTPOMAarHUTHBIX BOJIH JJIE COTOBOM
CBSI3H.

DnekTpoMarHuTHas npupoaa csera. CkopocTs cBeta. BonHOBEIE cBOCTBA CBETA.
JlemoHCTpanuu

1. CpoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

JIaboparopHblie pabOTHI U OTIBITHI

1. I3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH € IOMOIIBI0 MOOMIIBHOTO TeledoHa.

Pa3zgen 11. CBeToBELI€ SIBJEHUSA

JlyueBass monenb cBera. Mctounuku cBera. IlpsMonuHeiiHOe pacnpocTpaHeHUE CBeTa.
3armenus Connua u JIynsl. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETa.

[IpenomiieHne cBeta. 3aKOH NpeIOMIICHUsS cBera. [lolHOE BHYTpEHHEE OTpPaKCHHE CBETa.
Hcrionp30BaHue MOTHOTO BHYTPEHHETO OTPAXKEHHS B ONTHYECKUX CBETOBOAX.

JInnza. Xon queﬁ B nuH3e. OnTHYeCcKas cucTeMa (bOToannapaTa, MHKPOCKOIIa U TCJICCKOIIA.
I'ma3 xkak onTu4yeckas cucTeMa. EJII/IBOPYKOCTL " JAJIbHO30PKOCTD.

Paznoxxenue 6enoro ceeta B crnekTp. OnbiTel HetoToHa. CrioskeHHe CEKTPalbHBIX 1[BETOB.
Hucnepcus cseTa.

JlemoHCTpanuu

1. IIpssmonuHelHOE pacpOCTpaHEHUE CBETA.

2. OTpaxeHHUe CBETA.

3. [Nonyyenue n300paXkeHUH B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajax.

4. TIpenomiieHue CBETA.



5. OnTr4yeckuil CBETOBOI.

6. Xox tydeit B coOuparomiei JIuH3e.

7. Xon ny4eil B paccerBarOUIEH JTMH3E.

8. [lomyuenue n300pakeHUid ¢ TOMOIIIbIO JTUH3.

9. [Mpunuun neiicTBus GoroarnmnapaTa, MUKPOCKOINA U TEIECKOIIA.

10. Mopens rnasa.

11. Pa3noxenne OEIOro CBETa B CIIEKTP.

12. Tlony4yenue 6esoro cBeTa Mpu CIOKEHUU CBETAa Pa3HbBIX I[BETOB.
JlabopaTopHbie pabOThI U OTIBITHI

1. UccnenoBanue 3aBUCHMOCTH YTJIa OTPAKCHHS CBETOBOTO JIyda OT yTJia IMaeHusl.
2. MzydyeHue xapakTepuCTUK H300pakeHus MpeIMeTa B INIOCKOM 3epKaje.

3. HccnegoBanne 3aBUCUMOCTH yrijia MpeJIoOMIICHUS CBETOBOI'O Jiyda OT yrJia MaacHuA Ha
I'paHULIC «BO3AYX—CTCKIIO».

4. [Mony4yeHue n300paxeHHi ¢ TOMOIIbIO COOUPAIOIIEH JINH3HI.
5. Omnpenenennie POKyCHOTO PaCCTOSHUS U ONITUYECKOM CHUIIBI COOMPAOIIEH JTMH3BI.
6. ONBITHI IO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnbIThl IO BOCTIPHUATHIO I[BETA IPEIMETOB IPU UX HAOIIOICHUN Yepe3 LIBETOBbIE
GUIBTPHI.

Pasnen 12. KBautoBrle SBiIeHUS

OmneiTel Pesepdopna u minanerapuas mojens aroma. Mogens atoma bopa. Mcnyckanue u

IIOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHEHyaThIe CIIEKTPHI.

PannoaktuBHOCTH. Asba, OeTa u rammaunsnydenus. CTpoeHue aToMHOTO siipa. Hykionnas

MOJCJIb aTOMHOI'0 gapa. H30TO0MEL.

PannoakTuBHBIE NIpeBpalICHUA. HCpI/IO,Z[ nojrypacrnaaa arTOMHBIX SJEP.

SAnepHpie peakiuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO W MACCOBOTO YHCEN. DHEPIHs CBS3H
aToMHBIX sifep. CBs3b Maccel U dHepruw. Peaknuu cuHTe3a W neneHus saep. McrouyHukn

sHeprun CoJiHIIa U 3BE3]I.

AnepHas sHepreTuka. J[eicTBHAA paguOaKTUBHBIX U3yUYE€HUN HA KUBBIE OPraHU3MBI.
JlemoHCTpanuu

1. CnexTpsl n3MydeHus U MOTJIOMICHUS.

2. CrieKTphl pa3IMYHbIX ra30B.



3. Cniextp Bogopoa.

4. HabmroieHne TpekoB B Kamepe Buibcona.

5. Pabota cuéTurka MOHU3UPYIOUINX H3ITy4ECHHH.

6. Peructpanus u3iaydeHus NpUPOIHBIX MUHEPAJIOB U MPOJYKTOB.
JlaGopaTopHbie pabOThI U OTIBITHI

1. HaGuroieHr€e CIUIOIIHBIX U JIMHEHYATHIX CIEKTPOB M3ITy4CHUS.

2. HccrnepoBaHue TPEKOB: H3MEPEHUE SHEPTUH YaCTHIIBI IO TOPMO3HOMY ITyTH (110
¢dororpadusam).

3. I3aMepenune painoakTUBHOTO GoHa.
IHoBTOPUTENLHO00001IAIONIUIT MOAYIb

[ToBTOpUTENEHOOOOOIAIOIMI MOAYNb MPEAHA3HAUEH AJS CHCTEMAaTH3alud U 000OIIeHHS
MPEAMETHOTO COACPKAHUS U OIbITa JEATEIbHOCTH, TPUOOPETEHHOTO MPU HU3YYCHHH BCETO
Kypca (U3UKH, a TaKKe Ui MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY IO
¢busuKe 1 00yJaroNIuXCsl, BEBIOPABIINUX 3TOT YICOHBIH MpeaMeET.

HpI/I HU3YUCHUU JAaHHOI'O MOAYJIA PCATTU3YIOTCA U CUCTCMATHU3UPYROTCA BUABI ACATCIIBHOCTH,
Ha OCHOBC KOTOPBIX obecneynBaeTcs JOCTHIXKCHHC IIPCIAMCTHBIX H MCTAIIPCIAMCTHBIX
IUIaHUPYEMBIX PE3YJIbTATOB O6y‘ICHI/I${, q)OpMI/IpyeTCH C€CTCCTBCHHOHAY4YHAd I'PaAMOTHOCTb:
OCBOCHHEC HAYYHBIX MCTOAOB HCCJIICIOBAHUSA SIBIICHHI nopupoabl M TCXHUKH, OBJIAJCHHC
YMCHUAMU O00BACHATH (1)I/I3I/I‘-I€CKI/IG ABJICHUSA, TMPUMCHAA TIIOJYUCHHBIC 3HAHUA, pPCUIaTbhb
3aaa4u, B TOM YHCJIC KAUCCTBCHHBIC U SKCIICPUMCHTAJIbHBIC.

[IpyHIMIIHATBEHO NEATEIBHOCTHBIN XapakTep JAaHHOIO pasjiena peaau3yercs 3a CYET TOro,
YTO y4YalllUeCs BBINOIHAIOT 3aJaHus, B KOTOPBIX UM IIPEUIaracTcs:

Ha OCHOBE TMOJIYYEHHBIX 3HAHUN Paclo3HaBaTh U HAYYHO OOBACHATH (PU3NUECKHE SIBICHUS B
OKPY’KaroIlle MpUpo/ie ¥ MOBCEAHEBHOM KU3HU;

HCIIOJIB30BaTh HAYYHBIC MCTOABI HMCCIICAOBAHUA (bHSI/I‘IeCKI/IX 5[BJ'I€HHI>1, B TOM YHCIIC IJIsA
MPOBEPKU TUIIOTE3 U IMMOJTYYCHUA TCOPECTUICCKUX BBIBOIOB;

OOBSICHATh HayYHBIE OCHOBBI HanboJiee BaKHBIX JOCTHKECHHI COBPEMEHHBIX TEXHOIOTHUH,
HarpuMep, MPAKTUYECKOTO HCIOIb30BAHUS PA3JIMYHBIX MCTOYHUKOB SHEPIMU HA OCHOBE
3aKOHA MPEBpAIICHUs U COXPAHEHMs] BCEX HW3BECTHBIX BUIOB sHepruu. Kaxpas u3z Tem
JAHHOTO pa3jielia BKII0YaeT dKCIEPUMEHTAILHOE HCCIIeI0BaHUE 00O0O0IIAIOIIET0 XapaKTepa.
Pazngen 3aBepmraercss mpoBeneHWEM JTUATHOCTHMYECKOW W OIEHOYHOW pabOTBI 3a Kypc
OCHOBHOM IIKOJIBI.

[INIAHWUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O ITPEIMETA «®U31KA»

HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNUA



Nzyuenue yue6HOTO mpenmera «du3nkay Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus TOKHO
oOecrieunBaTh JOCTH)KEHUE CICIYIOIIUX JUYHOCTHBIX, METANpPEJAMETHBIX M IPEIMETHBIX
00pa3oBaTeIbHBIX PE3YIIHTATOB.

JIMYHOCTHBIE PE3VYJIbTATEI
[TaTproTH4eckoe BOCIUTAHUE:!

—TIpOSIBIICHUE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (pU3NYEeCcKOi
HaYyKHU;

—IIEHHOCTHOE OTHOIIEHHUE K IOCTUKEHUSAM POCCUNCKUX YUEHBIX-(PU3HKOB.
I'paxnanckoe ¥ 1yXOBHOHPABCTBEHHOE BOCIIUTAHUE:

—TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKIEHUU OOIIECTBEHHO3HAYUMBIX U THYECKUX
po0JIeM, CBA3aHHBIX C TPAKTUYECKUM IPUMEHEHUEM TOCTHKCHUN (PU3UKH;

—O0CO3HaHUE BAKHOCTH MOPAJIbHOITUYECKUX MTPUHITUIIOB B JICATEIILHOCTH YYEHOTO.
DCTETUYECKOE BOCIIUTAHHUE:

—BOCIPUATHE SCTETUUECKUX Ka4eCTB (PU3NUECKON HAYKH: €€ TapMOHUYHOTO IOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTU. L[€eHHOCTH HAyYHOI O ITO3HAHHUS:

—OCO3HaHHUE LIEHHOCTH (PU3MUECKON HayKH KaK MOLIHOTO HHCTPYMEHTA [103HAaHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXXHEUIIEH COCTABIIAIOLICH KYJIbTYpHI,

—pPa3BUTUC Haquoﬁ JHO603HaTeJ'H:>HOCTI/I, HHTEpECa K HCCJIeI0BAaTEIbCKOMN 1€ TEILHOCTH.
q)OpMI/IpOBaHI/Ie KYJBbTYPBbI 310POBbA U SMOIIUOHAJIBHOI'O 6J1ar0n0nqu{:

—OCO3HaHHUE IIEHHOCTU 0e30MacHOro obpasa >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BaXHOCTU IpaBWJI O€30MAaCHOTO MOBEJIEHUS Ha TPaHCHOPTE, Ha JAOpOrax, ¢ 3JEKTPUUYECKUM U
TEIJIOBBIM 000pY/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

—chOpMHPOBAHHOCTH HaBBIKA pedIeKCUH, TPU3HAHUE CBOETO MPaBa Ha OIIMOKY U TAKOTO Ke
1paBa y JIpyroro yeinoBeka. TpyaoBoe BOCIIUTAHUE:

—aKTHUBHOE Y4acTHE B PEIICHUH MPAKTUUECKUX 337a4 (B paMKax CEMbH, IIKOJIbI, TOpPOJa, Kpas)
TEXHOJIOTHYECKON W COIMATBHOW HANPABICHHOCTH, TPEOYIOMIMX B TOM YHCIIEC W (U3HIECKUX
3HAHUM;

—MWHTEPEC K MPAKTUYECKOMY U3YUCHHUIO Mpodeccuid, CBA3aHHBIX ¢ (U3UKOH.
DKOJIOTUYECKOE BOCITUTAHHUE:

—OpHUEHTalUsT Ha TNpPUMEHEHHE (QU3NUECKUX 3HAHWM I peIIeHus 3aJad B 00JacTH
01<py>1<a10111e171 Cp€abl, IIaHUPOBAHUA IMOCTYIIKOB M OLCHKHW HX BO3MOXXHBIX HOCH@}ICTBI/Iﬁ JJISA
OKpYKaloIIeH Cpeibl;

—O0CO3HaHHe INI00ATBHOr0 XapakTepa 3KOJIOIMYECKUX MpoOIeM U MyTel uX perieHus.



AnanTarnys 00y4aronerocsi K i3MEHSIOIUMCS YCIOBHSIM COITMAILHOM U MIPUPOIHON Cpebl:

—HOTpe6HOCTB BO BSaHMO,Z[efICTBPIPI IIPpU BBIIIOJIHCHHHU I/ICCHCHOBaHI/Iﬁ " IIPOCKTOB (bHSH‘ICCKOfI
HAIpaBJICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUAM APYTHUX;

—IIOBBIIICHUE YPOBHA CBOCH KOMIICTEHTHOCTH 4epe3 NPaKTHICCKYIO JCATCIbHOCTD,

—10TpeOHOCTh B JOPMHUPOBAHUH HOBBIX 3HAHUI, B TOM 4Hcie (GOPMYIHPOBATH UICH, TOHITHUS,
TUIIOTE3bl O (PU3NYECKUX OOBEKTaX U SIBICHUSIX;

—O0CO3HaHUe JePUIUTOB COOCTBEHHBIX 3HAaHUHM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;
—IUTAHUPOBAHUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

—CTpEeMJIEHUE aHAJIM3UPOBATh U BBISABIATH B3aUMOCBS3U IPUPOJIbI, OOIECTBA U HIKOHOMHKH, B
TOM YHCJI€ C UCIIOJIb30BaHNEeM (DU3NYECKUX 3HAHUM;

—OI€CHKa CBOHX HeﬁCTBHﬁ C y‘léTOM BJIMAHUA HaA OKPYXKAIIYHO Cpeay, BO3MOXHBIX
rI100aIbHBIX MOCJICJCTBHUM.

METANPEIMETHBIE PE3YJIbTATbBI

YHuBepcanbHbIC M03HABATENBHBIE AEHCTBUS

ba3zoBble mornueckue necTBuUs:

—BBISBIISATh U XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKU O0OBEKTOB (SBICHUN);

—YyCTaHaBJIMBaTh CYIECTBEHHBIA MPHU3HAK KiIacCU(UKAIIUU, OCHOBAHUS [JIsi OOOOIIECHUS U
CpaBHEHUS,

—BBIIBJIT 3dKOHOMCPHOCTHU U TIIPOTHBOPEYHA B PACCMATPUBACMBIX q)aKTaX, JaHHBIX H
Ha6J'II-OZ[€HI/I${X, OTHOCAIIUXCA K (1)I/ISI/I‘~ICCKI/IM SIBJICHUSAM,

—BBIABJIATE NPUYNHHOCJICACTBCHHLIC CBA3U IIPHU U3YUYCHUU q)HSPI‘-IGCKI/IX SIBIICHUH 1 IMponIeCCOB;
ACJIaTh BBIBOABI C UCITOJB30BAHUEM ACAYKTUBHBIX 1 HHAYKTHBHBIX YMO3aKJ'IIO‘-ICHI/II7I, BbIABHUI' aTh
THUITIOTE3BI O B3aUMOCBA3AX (1)I/131/I‘~IGCKI/IX BCJINYNH,

—CaMOCTOSITETTLHO BBIOMPATh CIOCO0O pemieHus y4dyeOHOW (U3MYEecKor 3amauu (CpaBHEHUE
HECKOJIbKUX BApUAHTOB PEIICHHS, BHIOOP Hambosee MOIXOJAMIET0 ¢ YIETOM CaMOCTOSITEIIBHO
BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ncciiegoBaTeILCKHe JeiicTBUA:
—MUCIOJB30BaTh BOMPOCHI KaK UCCIIEIOBATEILCKUIT MHCTPYMEHT IMO3HAHHUS;

—TIPOBOJUTh IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY OIIBIT, HECJIOXHBIN (U3HUecKuit
HKCHEPUMEHT, HEOObIIIOE UCCIIeA0BAaHNE (PU3MUECKOTO SBICHUS;

—OLCHUBATh Ha IMPUMCHUMOCTL U JOCTOBCPHOCTH I/IH(pOpMaI_[I/IIO, MOJIYUYCHHYIO B XO/¢€
HCCIICAOBAaHUA UJIN SKCIICPUMCHTA,



—CaMOCTOATENbHO (OpPMYIUpPOBaTh 0000IIEHUS U BBIBOABI MO pPe3yJbTaTaM MIPOBEAEHHOIO
HaOII0ICHUS, OTBITA, UCCIICIOBAHHUS,

—IIPOTrHO3UPOBATL BO3MOKHOC nanLHeﬁmee Pa3BUTHEC (I)I/ISI/I‘IeCKI/IX IIponeccoB, a TaKXKe
BBLABUT'AaTh MPCATIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIIOBUAX U KOHTCKCTAaXx.

Padora ¢ undopmanueii:

—IpPUMEHATh Pa3NWYHbIE METOJAbI, WHCTPYMEHTHl M 3alpochl IPH TOHUCKE H O0TOOpe
nHGOPMAIIMY WK TaHHBIX C YIETOM MPEIOKEHHON yueOHoM (prznyeckoi 3a1aum;

—aHaJN3upOBaTh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHOOPMALIUIO PA3IUNYHBIX BUIOB U
(dbopM mpescTaBiIeHUS;

—CaMOCTOSITeIPHO  BBHIOMpATh ONTUMAIbHYIO (OpMy TIpeIACTaBieHHs WHpoOpManmuu U
WUTIOCTPUPOBATH PEIIacMble 33]]a4id HECIIOKHBIMUA CXEMaMH, AWarpaMMaMH, WHOW rpadukoi u
WX KOMOWHAIIMSIMUA.

YHuBepcajabHble KOMMYHUKATHBHBIE T1eHCTBHUS
Oo01menmne:

—B X0J/ie 00CYXIIeHUsI y4eOHOro Marepuala, pe3yibTaToB Jab0paTOPHBIX PadOT W MPOCKTOB
3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCY’K/1aeéMOW TE€Mbl M BBICKA3bIBAaTh HJIEH, HAIICJICHHBIE Ha
peleHre 3aJauu 1 Moiep KaHue 01aroxenaTeIbHOCTH OOIIEHMS;

—COIIOCTAaBJIATh CBOU CYXJACHUA C CYXKIACHUAMHU JAPYTUX YUYACTHHUKOB JMAJIOra, O6Hapy)KI/IBaTB
pa3jiniaue U CXoACTBO HO3I/II_[I/II71;

—BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX; —IIyOJIMYHO MPEICTaBIATh
pe3yNbTaThl BBINOJHEHHOTO (DU3MYECKOrO OMbITa (IKCIEPUMEHTa, HUCCIEIOBAHUS, IPOEKTa).
CoBMmecTHast 1eSAITEILHOCTD (COTPYAHHYECTBO):

—TIOHUMaTh W HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOM M HHAMBUAYAIbHOM pabOThl Mpu
peleHNH KOHKPETHON (PU3NUecKoil MpoOieMbl;

—TIPUHUMAThH €11 COBMECTHOM JIeATEIbHOCTH, OPTAaHU30BBIBAThH JICHCTBUS 10 €€ JOCTUKECHHIO:
pacmpenenaTb poJyid, oO0CYXJaTh MPOIECChl W PE3YJbTaThl COBMECTHOM paboThl; 00001IaTh
MHEHHUS HECKOIBKHX JTIONICH;

—BBIIIOJIHATh CBOK 4YacCTb pa6OTBI, J0CTHUrasd Kad€CTBCHHOTO peE3yjibTaTa II0 CBOEMY
HaIlpaBJICHHUIO U KOOPAUHUPYSA CBOU JIeNCTBUSA C APYIruMHU 4JICHAMH KOMAaH/bI;

—OI[EHUBaTh KAaueCTBO CBOErO BKJIAJa B OOIIMK MPOIYKT MO KPUTEPHUSIM, CAMOCTOSTEIHHO
chopMyITHPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.

YHuBepcaibHbIe peryJsaiTUBHbIE 1eHCTBUA
Camoopranu3anusi:

—BBIABIISTE TPOOJEMBI B JKU3HCHHBIX W YYEOHBIX CHUTyalMsAX, TPEOYIOIIMX ISl PELICHUs
(bu3NYeCKUX 3HAHU;



—OPUEHTUPOBATHCS B PA3IMYHBIX MOJIXOAAX MPHUHATUS PELICHUH (MHAMBUIYaIbHOE, IPUHATHE
pelleHns B Ipynie, NPpUHIATHE PELLICHUI TpYyNIoN);

—CaMOCTOSITEIbHO ~COCTAaBJISITh ~ QITOPUTM  pellleHus (PU3MYECKOW 3aJayd  WiIM IUIaHa
UCCIENOBaHUsI € Y4ETOM  HMMEIOIIMXCS PEcypcoB M COOCTBEHHBIX  BO3MOKHOCTEH,
apryMeHTHPOBATH Mpe/jiaraéMble BApUaHThI PEeLICHUH;

—JenaTh BEIOOpP U OpaTh OTBETCTBEHHOCTH 32 perieHne. CaMOKOHTPOIb (pediaeKcus):
—/aBaTh aACKBATHYIO OLICHKY CUTYyallUX U pcajiaraTh 1jiaH eé HU3MCHCHUA,

—OOBSICHIATh MPUYMUHBI JTOCTHXKEHUS (HEIOCTHXKEHUS) pe3yNlbTaToOB JEATEIbHOCTH, JaBaTh
OLICHKY ITPHUOOPETEHHOMY OIIBITY;

—BHOCHTh KOPPEKTHUBBI B JACATEIBHOCTH (B TOM YHCJIE B XOJ BBHIMOJHEHUS (PU3HUECKOTO
UCCIIEIOBaHUsI WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHUBIIMXCS CUTYyallHi,
YCTaHOBJICHHBIX OIIUOOK, BOSHUKIINX TPYIHOCTEH;

—OLCHUBATL COOTBCTCTBHUC PE3YyJIbTaTa LUCJIN U yCIIOBUAM. 3MOHHOH3HBHBIﬁ HHTCIIJICKT:

—CTaBUTh ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCHUH HAa HAyYHYIO TEMY,
MIOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYIoro.

[TpunsTtue cedst u qpyrux:

—IIpU3HABATH CBOE MPAaBO HA OIMMOKY MpH pemieHnH (U3NYECKHX 3a7ad WM B YTBEPKACHUAX
Ha Hay4HbIEC TEMBI M TAKOE K€ MIPaBO IPYroro.

NPEIMETHBIE PE3YJIBTATHI
7 kaace

[MpenMeTHBIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)xarh C(HOPMHPOBAHHOCTH Yy
o0yyaromuxcs yMeHui:

—MCIIONb30BaTh MOHATHUS: (PU3MYECKHe M XUMUYECKHE SBJICHHs, HaOMIOJeHUE, SKCIIEPUMEHT,
MOACIb, TUIIOTE3a, CAUHUIIBI (1)I/I3I/I‘~I€CKI/IX BCJIIMYMH, aTOM, MOJICKYJIa, arp€raTHbIi€ COCTOAHUA
BemiecTBa (TBEpHOE, KHUAKOE, Ta3000pa3HOE); MEXaHWYECKOe [IBIKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TIPSIMOJMHEHHOE), TPACKTOPHS, paBHOACUCTBYIOMAsS CwHI, Jjaedopmarms
(ympyrasi, miacTu4deckas), HeB€COMOCTh, COOOIIAFOIIINECS COCY/IBI;

—pa3nuyath sBiACHUSA (OUQQy3us; TEIIOBOE JBHKEHHME YacCTHIl BEIIECTBA; PAaBHOMEPHOE
JBUKECHNE; HEPAaBHOMEPHOE IBW)KCHUE; MHEPLMS; B3aUMOJICHCTBUE TEJ; PAaBHOBECUE TBEPIBIX
TEJ C 3aKPEIUIEHHON OChbIO BpAlllEHUs; Mepeaada JaBlIeHUs TBEPABIMU TeJIaMH, )KMJIKOCTSIMHU U
razamu; aTMocdepHoe HaBlieHHE; IUIaBaHUE TN, MPEBPAIIEHUS MEXaHHMYECKOW PHEPruu) Io
OIMMMCAHUIO HX XaPAKTCPHBIX CBOMCTB W Ha OCHOBE OIIBITOB, ACMOHCTPHPYIOLIUX IOaHHOC
(bu3nuecKoe sIBICHUE;

—pacro3HaBaTh NPOSBIEHUE W3YYEHHBIX (DU3NYECKHUX SIBICHHH B OKpYXKalollleM MHpPE, B TOM
yucae (U3NYEeCKUe SBICHHUS B MPUPOZE: MPUMEPHI IBUKEHUS C PA3IUUYHBIMU CKOPOCTSIMHU B
JKUBOU U HEXXUBOU IIPUPOJIE; NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U TEXHUKE; BIUSTHUE



aTMoc(epHOro JaBlieHUSI Ha JKUBOM OpraHu3M; IUIaBaHUE PbIO; phIYaru B TeJ€ 4YeJIOBEKa; MpHU
3TOM  MEpPEeBOJUTh MPAKTHUYECKYI0 3aJady B  yueOHYIO0, BBLICNATh  CYIIECTBEHHBIC
CBOMCTBA/MPU3HAKHN (PU3UUECKUX SBICHUII;

—ONKCHIBATh HM3YYCHHBIC CBOWCTBA Ted W (DU3MUYCCKHE SBJICHUS, HUCIONB3YsA (DU3HUYCCKHE
BEIMYMHBI (Macca, 00bEM, MJIOTHOCTh BEIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIAHSS CKOPOCTD,
CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Tella, CUJIa TPSHHS, JaBieHHe (TBEPIOTO Tena, KUAKOCTH,
rasa), BHITAJIKUBAIONIAs CHJIA, MEXaHUYECKass paboTa, MOILIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI,
KO3 (DHUIMEHT MOJIE3HOrO EHCTBUS MEXaHU3MOB, KHHETHUYCCKAs W TMOTCHIMAJIbHAS SHEPIHs);
[pU OMHMCAHWK TPABUIBHO TPAKTOBATh (M3MYECKUH CMBICI HCIOIb3YEMbIX BEIHUYUH, HX
0003HAYCHHS ¥ CIUHMIBI (PU3MYECKUX BEIUYUH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE TAHHYIO
(GU3NYECKYIO BEIUYMHY C JAPYTMMU BEJIMUYUHAMHU, CTPOUTH I'padUKu U3yUCHHBIX 3aBHCUMOCTEH
(U3HYECKUX BEIINYNH;

—XapaKTepu30BaTh CBOWCTBA Tell, (PU3UYECKHE SIBICHUS W TPOLIECCHI, UCIONB3Ys IpaBHIIa
CJIOKEHMsI CHJI (BJIOJIb OJHOM MpsiIMOI), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHs pbryara (0J10Ka), «30JI0TO€ MPABHIIO» MEXaHUKHU, 3aKOH COXPAaHEHHSI MEXaHUIECKOU
SHEPIWH; TPH OTOM JaBaTh CIIOBECHYIO (OpMyIMpOBKY 3aKkOHAa W 3alUCHIBATh €ro
MAaTE€MaTHYECKOE BBIPAXKEHUE;

—O00BICHATE (1)I/I3I/I‘I€CKI/IC SABJICHUA, IIPOLCCCHI U CBOMCTBa TCJI, B TOM YHUCJIC M B KOHTCKCTC
CI/ITyaI_[I/Iﬁ IMPAKTUKOOPHUCHTUPOBAHHOI'O XapaKTCpa: BbBIABJIATL NMPUYWMHHOCIICACTBCHHLIC CBA3H,
CTPOUTH 00BsICHEHHE U3 1—2 JOTMYECKUX IIIaroB C OHOpOﬁ Ha 1—2 N3YUYCHHBIX CBOMCTBa
(1)H3H“I€CKI/IX HBHGHHﬁ, (1)I/I3I/I‘16CKI/IX 3dKOHa WJIM 3aKOHOMCPHOCTH;

—pemarh pacy€THbIE 334a4u B 1—2 NeicTBUS, NCIOB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE
¢u3nyeckue BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIIOBHS 3aJjaud 3allMChIBaTh KpPaTKOE YCIOBHE,
MOJICTABIATH (PU3NUECKHE BEIUUUHBI B (POPMYJIBI U IPOBOAUTH PACUEThI, HAXOAUTH CIIPABOYHbIE
JlaHHble, HEOOXOAMMBbIE sl pEUIeHUs 3a/ad, OLEHMBATh PEATUCTUYHOCTh MOJYYEHHOM
(bu3n4ecKoil BETMUNHBL;

—pacrno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOKHO PELIUTh NPU MOMOLIM (U3NYECKUX METO/OB; B
ONMCaHUM HCCIEI0OBaHMS BBIIENATh MPOBEpsSEMOe INPEANoNIoKeHHe (TUIOTe3y), pazauydaTh U
MHTEPIPETHUPOBATh MOJYUYESHHBIH pe3yiIbTaT, HAXOAUTh OIMOKU B XOJI€ OIIBITA, JIEJIaTh BBIBOJIBI
10 €r0 Pe3yJIbTaTaM;

—IIPOBOJIUTH OIBITHI 10 HAOMIOJNEHUIO (U3UYECKUX SIBICHUM MM (U3MUECKUX CBOMCTB Tew:
(dbopMynupoBaTh MpPOBEPSEMbIE MPEANONIOXKEHNS, COOMPATh YCTAaHOBKY M3 TMPEUIOKEHHOTO
000py/10BaHus, 3aMIUCHIBATH XO/JI OTbITa U (DOPMYIHPOBATH BHIBOBI;

—BBIINIOJIHATE TMPAMBIC H3MCPCHUA PACCTOSAHUA, BPEMCHH, MACCBI TCIIa, 06’I)éMa, CUJIbI "
TEMIICPATYPhI C UCIIOJIB30BAHUEM aHAJIOTOBBIX U I_[I/ICprBBIX HpI/I60pOB; 3aIllUChIBATH ITOKAa3aHUS
pUOOPOB ¢ YUETOM 3aJaHHOM aOCOTIOTHON MOTPENTHOCTH U3MEPECHHI;

—TIpOBOJUTh MCCJIEJOBAaHUE 3aBUCUMOCTH OJHOM (puU3MUecKol BENIWYUHBI OT JPYrod c
HCIOJIb30BAHUEM MPSMBIX U3MEPEHHUH (3aBUCUMOCTH IMyTH PAaBHOMEPHO JBIIKYIIErocs Tejaa OT
BPEMEHHM JIBI)KEHUS Teja; CHIIbI TPEHUS CKOJBbXEHUS OT CHIIbI JaBJIEHUS, KauecTBa 00paboTKu
MIOBEPXHOCTEH TEJI U HE3aBUCUMOCTH CUJIBI TPEHUS OT IUIOLIAN CONPUKOCHOBEHHUS TEN; CHIIBI



YOPYTOCTH OT YJUIMHEHUS! MPY>KUHBI; BBITAJIKUBAIOLIEH CUIIBI OT 00bEMA MOrpyKEHHOM 4YacTu
Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Tella, OT TNyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TeJO; YCIOBHM IIaBaHMs Tel, YCIOBHI paBHOBECHs pblyara U OJIOKOB);
y4acTBOBaTh B IUIAHMPOBAHUU Y4eOHOI'O HCCIIEOBaHMsS, COOUMpaTh YCTAHOBKY U BBIIOJIHATH
U3MEPEHUs, Cclenys TMpeNIoKEHHOMY IUIaHy, (HUKCHpPOBATh pPE3YJIbTaThl IOIYYCHHOU
3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUAE MPEUIOKEHHBIX TaOiuI M rpadukos, Aenatb
BBIBOJIBI 110 pe3yJIbTaTaM HUCCIIEI0BAHUS;

—TIPOBOJIUTh KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMYUH (IUIOTHOCTH BEIIECTBA >KUJIKOCTU U
TBEPOrO TeJa; CUja TPEHHUS CKOJBXKEHUS; [aBJICHHWE BO3AYyXa; BBITAJIKMUBAIOLIAs CHUJIA,
JeMCTBYIOMIAs HA MOTPYKEHHOE B KUIKOCTH TeN0; KOAPGUIIUEHT MOJIE3HOT0 AEUCTBUS MPOCTHIX
MEXaHU3MOB), CIEAysl MPEAJIOKCHHON HMHCTPYKIMH: MPH BBIMOJIHEHUH HW3MEPEHUH COOMpaTh
SKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUUCIISTH 3HAUEHUE UICKOMOM BEIHYNHBI;

—Cc00II01aTh TPaBUiia TEXHUKU O€30MMaCHOCTH MPH paboTe ¢ 1abopaTopHBIM 000PYI0BAHUEM;

—YyKa3bIBaTh MPHUHIHUIEI JEHCTBHS NMPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIINECs] COCY b, OapOMETp, phIYar, MOABMKHBIA W HETIOABIKHBINA OJIOK,
HAKJIOHHAA IIJIOCKOCTB;

—XapaKTepu30BaTh MPUHLUIBI ASHCTBUS M3YUYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOUCTB C
ONopoil Ha UX oOmucaHus (B TOM 4YHCIE: MOAUIMIIHUKH, YCTPOWCTBO BOJOINPOBOJA,
TUIPaBIMYECKUNA MPEcC, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), UCIOJb3Ys
3HaHUS O CBOMCTBaxX (U3MYECKUX SIBICHUH M HEOOXOAWMBbIE (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

—TIpUBOAUTH MIPUMEPHI / HAXOIUTh UHPOPMAIIMIO O MIPUMEpax MPaKTUYECKOrO HCIOJIb30BAHUS
(u3NYeCKUX 3HAHUI B MOBCEIHEBHON XKU3HU Ul oOecriedeHHst 0€3011acHOCTH IIPU 00paIleHNnH ¢
npubopaMy M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3J0POBbsI U COOJIIOJIEHUS HOPM
9KOJIOTUYECKOIO ITOBEJICHUS B OKPYKAOLIEH CpeJie;

—OCYILIECTBISATh OTOOpP MCTOYHHMKOB HH(popmanuu B ceTd HTepHET B COOTBETCTBHM C
3aJlaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOLIUXCS 3HAaHUM M MyTEM CpaBHEHUs
Pa3IMYHbIX HCTOYHHMKOB BBLACIATH HHQOpPMAINIO, KOTOpas SBJSETCS NPOTUBOPEUMBON WIIN
MOJKET OBITh HETOCTOBEPHOI;

—MCIIONb30BaTh IPH BBIOJHEHWH YYEOHBIX 3a/laHuil HAYYHOIOMYJISIPHYIO JIMTEpaTypy
(Gu3NYecKoro cojepxaHHs, CIPaBOYHbIE MaTepHalbl, pecypcbl cetH HTepHeT; BlaaeTh
npuéMamMi KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHHs HMH(GOPMAIMM U3 OJHOW 3HAKOBOU
CHCTEMBI B JIPYTYIO;

—C03/1aBaTh COOCTBEHHBIE KpaTKHe INHChMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
MCTOYHHUKOB MHPOPMALUH (PU3HUECKOTO CO

ACPKAHUA, B TOM YUCIIC Hy6J'II/I'—IHO ACIaTh KPATKHE COO6HI€HI/I${ 0 pe3ylibTaTax IMPOCKTOB HIIN
Y4EOHBIX HCCIICIOBAHUMN; P ATOM IPaAaMOTHO HCIIOJIH30BaTh M3YUYCHHBIN MOHATUHHBIN armapar
Kypca (pU3uKH, COMPOBOXK/IAaTh BBICTYIUICHHUE TPE3EHTALIUEH;



—TIpH BBITIOJIHEHUU YYEOHBIX MPOEKTOB U MCCIIEIOBAaHUMN paclpeeNaTh 00S3aHHOCTH B TPYIINE
B COOTBETCTBUU C IOCTABJICHHBIMH 3aJjauaMu, CJIEIUTh 3a BBINOJHEHHWEM IUIaHa JIEHCTBUH,
aJIecKBaTHO OIICHMBATh COOCTBEHHBIH BKJIaJ, B JCSATENBHOCTb TPYIIIbI; BBICTPAUBAThH
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHHE OKPYIKAIOIIUX.

8 ki1ace

[Ipenmernsie pe3ynbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpakaThb C(HOPMHUPOBAHHOCTH Y
o0yyYaromuxcs yMEeHU:

—MHCII0JIb30BaTh MOHATHUA: Macca U pasMepbl MOJIEKYJI, TEIJIOBOE ABMKECHUE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHUS BEILECTBA, KPUCTAJUIMYECKHE M aMOp(HbIC Tesa, HACBIIIEHHBIH H
HEHACBILICHHBIA [1ap, BIAXXHOCTb BO3JyXa; TEMIIepaTypa, BHYTPEHHS DJHEPIUs, TEILUIOBOU
JIBUTATENb; JJIEMEHTApHBIA JJIEKTPUYECKUN 3apsAl, JJIEKTPUYECKOE TI0JIe, IIPOBOJHUKH M
JUAJIEKTPUKHU, TOCTOSHHBIN MIEKTPUYECKUI TOK, MATHUTHOE I10JIE;

—pa3nuuarth SABJIECHUS (TEIUIOBOE PACIIMpPEHME/CHKaTHE, TEIUIoNepeaada, TEMI0BOe PaBHOBECHE,
CMauMBaHUE, KANWJULIPHBIE SIBICHUS, UCIIAPEHME, KOHJICHCAIMs, IJIaBJICHHE, KpUCTAJIM3alus
(oTBepaeBaHME), KHUIIEHHE, Teronepeaaya (TEMIONPOBOJIHOCTb, KOHBEKLHUS, W3IIy4EHUE);
AJIEKTpU3alMsl TeJl, B3aUMOJCICTBHE 3apsA0B, IEHCTBUS JJIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aMMOJICHCTBHE MAarHUTOB, JIEHCTBUE MarHUTHOIO IOJIS HA NMPOBOJAHUK C TOKOM,
JIEKTPOMArHuTHasE MHIYKIMS) [0 ONMMCAHUIO MX XapaKTEpHBIX CBOMCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIUX JaHHOE (PU3UYECKOE SIBIICHUE;

—pacro3HaBaTh NPOSBIEHUE W3YYEHHBIX (DU3MYECKHUX SIBIICHHHM B OKpYXKarollleM MHpE, B TOM
qucie GU3nYecKue SIBJICHHs B MIPUPOJIE: MOBEPXHOCTHOE HATSIKEHNUE U KalMJUIAPHbBIC SIBJICHUS B
IpUpOJIe, KPUCTAJIIBI B MpHUpoJe, n3nydeHne ConHia, 3aMep3aHue BOJ0EMOB, MOPCKHE OpuU3bI,
o0Opa3oBaHMe POCHl, TYMaHa, UHEs!, CHEra; AIeKTPUUECKHUE SIBIIEHHUS B aTMOc(depe, FIeKTPHUECTBO
KUBBIX OPraHU3MOB; MarHUTHOE MoJie 3eMJH, JIpeid MOJI0COB, POJIb MArHUTHOTO MOJS IS
KHU3HU Ha 3emiie, MOJISPHOE CUSHUE; IIPU STOM NEPEBOAUTH MPAKTUYECKYIO 3a/1ady B YUEOHYIO,
BBIJIEJISITh CYLIECTBEHHbIE CBOWCTBA/TIPU3HAKY (PU3NUECKUX SIBICHMUIA;

—ONUCHIBaTh U3YYEHHBbIE CBOMCTBA Tel M (DU3MUECKHE SBICHMS, HUCHOIb3Yysd (PU3NYECKUE
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHSS YHEPIHsl, KOJIMYECTBO TEIUIOTHI, YelbHasl TeII0OEMKOCTh
BEIIECTBA, YyJAeNbHas TEIUIOTa IUIABJIEHUS, YZeNIbHas TeIuloTa MapooOpa3oBaHUs, YyAeIbHas
TEIJIOTa CrOpPaHUsl TOIUIMBA, KOA((UIMEHT IOJIE3HOTO0 JEHCTBHS TEIUIOBOM MallUHBI,
OTHOCHUTEIIbHAs BJIAXKHOCTb BO3/YyXa, OJJIEKTPUYECKUN 3apsij, CHJIa TOKA, DIIEKTPUYECKOe
HanpsDKeHHUEe, CONPOTUBIICHUE IPOBOJHUKA, YJEIbHOE COINPOTHBIEHHE BeIlecTBa, paboTa U
MOIIHOCTh AJIEKTPUYECKOTO TOKA); MPU OMUCAHUM MPABWIBHO TPAKTOBATh (U3NYECKUN CMBICI
HCIOJIb3YEMBIX BEJIMYMH, 0003HAYEHHS U €IMHUIBI (U3UYECKUX BETUYHMH, HAXOAUTh (GOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEJIMYHMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETMYNH;

—XapaKTepru30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBICHHUS M IPOIECCHI, MCIOJb3YysI OCHOBHBIE
TTOJIOXKEHUS MOJIEKYJIIPHOKUHETUIECKON TEOPUM CTPOCHUS BEIIECTBA, MPUHIIUI CYTIEPIIO3UIIAN
noJyiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUS 3apsjaa, 3akoH Oma Juid y4yacTKa LemH,
3akoH Jlxoyns—IJleHna, 3aKOH COXpaHEHHUS DSHEpPruu; TMpU H3TOM JaBaTh CIOBECHYIO
(hopMyIHPOBKY 3aKOHA U 3aMKUCHIBATh €70 MAaTEMaTHUYECKOE BhIPAKEHHE;



—OO0BSICHATh (DU3HUECKHUE MPOLECChl M CBOMCTBA TEJN, B TOM YHUCJIE U B KOHTEKCTE CUTYyallUl
MIPaKTUKOOPUEHTHUPOBAHHOIO XapakKTepa: BBIABIATH MPUYMHHOCIEICTBEHHBIE CBSI3H, CTPOUTH
00BsCHEHHE M3 |—2 JIOTMYECKHUX IIIaroB C OMOpoi Ha 1—2 M3y4EeHHBIX CBOWCTBA (PU3HMUECKHUX
SIBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

—peniath pacy€THbIC 3a1a4u B 2—3 JEHCTBUS, UCHIOIB3YS 3aKOHBI M (DOPMYJIbI, CBS3BIBAIOIINE
(¢u3nuecKkre BEIMYMHBI: HA OCHOBE aHAIM3a YCIIOBUS 3a7add 3aliChIBaTh KPATKOE YCIOBHE,
BBISBJISITH HENOCTATOK JAHHBIX JUIS pEIIeHUs 3aJadd, BbIOMpaTh 3aKOHBI U (QOPMYJIBL,
HeoOxXoauMBble JUIsl €€ pelleHHs], MPOBOJIUTh PACUEThl W CpPaBHUBATh IOJYyUYEHHOE 3HAUYEHUE
(bu3nYecKoil BeNYMHBI C U3BECTHBIMU JAHHBIMU;

—pacCIiO3HaBaTb HpOGJICMBI, KOTOPBIC MOXHO PCIIWUTHL HpPHU IMOMOIIN (1)I/ISI/II-IGCKI/IX METOAOB,
HCIIOJIB3Ysd OHNHMCAHHUC HUCCICAOBAHUA, BBIACIATE HNPOBCPACMOC MNPCAIIOJIOKCHUE, OLCHUBATH
MMPaBHUJILHOCTDL MMOPAJAKa MPOBCACHUA NCCIICAOBAHN, 1CJ1aTh BbIBOADBI;

—TIPOBOJUTH OMBITHI MO HAOMIONEHUI0 (PU3NYECKUX SBICHUM WM (U3NYECKUX CBOMCTB TeI
(kanmuUIApHBIC SIBIICHHS, 3aBUCHMOCTH JIaBJICHHS BO3AyXa OT €ro o0bEéMa, TeMIepaTypbl;
CKOpOCTH npoiiecca OCTBhIBaHUS/HATPEBaAHUS npu U3IIy4YeHUHN oT 1BETa
W3ITy4aroleil/morIonaileld TOBEePXHOCTH; CKOPOCTh HCHApEeHUs BOABI OT TEMIIepaTypbl
KUJKOCTU U IUIOIIAU €€ MOBEPXHOCTH; INEKTPU3ALMS TEI U B3aUMOJCUCTBUE AIEKTPUUECKUX
3aps70B; B3aUMOJICHCTBUE IIOCTOSIHHBIX MAarHUTOB, BU3yaJlIM3allisi MarHUTHBIX —IOJIEH
IIOCTOSIHHBIX MAarHWTOB; JEWCTBHUS MAarHUTHOTO IIOJS Ha IPOBOJHUK C TOKOM, CBOHCTBa
JJIEKTPOMArHMWTa, CBOWCTBA  JJEKTPOJBUTATENS  IOCTOSIHHOTO  TOKa):  (HOpPMYyIHUpOBaThH
IIpOBEpsieMble MPEIIOI0KEHUS, COOUpaTh YCTAHOBKY M3 IPEAJIOKEHHOT0 000pYAOBaHUS;
OIUCBIBATh XOJI OIBITA ¥ (POPMYITUPOBATH BBIBOIbI;

—BBIIIOJIHATE MPAMBIC U3MCEPCHUSA TCMIICPATYPHI, OTHOCUTEIBHON BIIAXKHOCTHU BO3J1yXa, CHUJIbI
TOKa, HAIpPsSKCHUA C HCIIOJIB30BAHUEM aAHAJIOT'OBBIX HpI/I60pOB n JaT4YUKOB (1)I/I3I/I"ICCKI/IX
BCJIMYHH, CPABHUBATDH PC3YJIbTATHI I/I3MepeHI/II71 C y‘léTOM 3aJJaHHOM a0COJIFOTHOU MMOrpeIIHOCTH,

—IIPOBOJIUTh HCCIIEZIOBAaHUE 3aBUCUMOCTH OJHOW (U3NYECKON BEIMYMHBI OT JAPYro c
UCIOJb30BAHUEM TMPSMBIX H3MEPEHUIl (3aBUCHUMOCTb CONPOTUBJIECHUS TPOBOJAHHUKA OT €ro
JUIVHBI, IIOIIAAN IIOIIEPEYHOr0 CEUYEHHs U YACIBHOIO COIPOTUBIICHUS BEIIECTBA MPOBOJHUKA,
CUJIBl TOKa, WAYIIEro 4epe3 IMPOBOJHUK, OT HANPSKEHHS Ha IIPOBOJHMKE; MCCIIEJOBaHUE
MOCJEI0BATEIBHOTO M NApaJICIbHOTO  COEAMUHEHUH  NPOBOJHUKOB): IIJIAHUPOBATH
UCCleIoOBaHe, COOMPATh YCTAHOBKY U BBIMOIHATh U3MEPEHUS, CIeNys NMPEAT0KEHHOMY IUIaHy,
¢ukcupoBaTh pe3ysbTaThl MOJYYEHHOW 3aBUCHMOCTH B BHUZIE TaOiull U rpadukoB, AenaTh
BBIBOJIBI 110 PE3YyJIbTATAM UCCIEAOBAHUS;

—TIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUYMH (yAeIbHas TeIIOEMKOCTh BEIIECTBa,
CONPOTUBIIEHUE MPOBOJHHUKA, pab0oTa M MOIIHOCTh JJIEKTPUYECKOTO TOKAa): IJIAHUPOBATH
U3MEepeHusi, COOMpPaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEAys MPEIOKEHHON MHCTPYKIUH, U
BBIYUCIIATH 3HAYECHUE BEIIUNYUHBI,

—Cc00JTI0/1aTh TPaBUJIa TEXHUKH O€30MaCHOCTH MpH paboTe ¢ 1ab0paTopHBIM 000pYI0BAaHUEM;

—XapaKTepru30BaTh MPHUHIIUIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKHX YCTPOUCTB C
OTIOPOM Ha UX ONMHUCAHUS (B TOM YHCIIE: CUCTEMA OTOIUIEHUS JOMOB, TUTPOMETP, MapoBast



TypOuHa, aMIEepMETp, BOJIBTMETP, CUETUMK AIIEKTPUUECKOW HHEPTUH, AJIEKTPOOCBETUTEIbHbBIE
npuOOpbI, HAarpeBaTeIbHBIE AIEKTPONPUOOPHI (IIPUMEPHI), IEKTPUUECKUE MPEIOXPaHUTENH;
ANEKTPOMArHUT, AJIEKTPOJBHUraTeNIb IMOCTOSIHHOIO TOKA), HCIOJNb3ys 3HAaHUS O CBOMCTBax
(bu3MYeCKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

—pacIo3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOICTBAa U M3MEpUTENbHbIE PUOOPHI 110 CXeMaM U
CXEMaTU4YHbIM pPHUCYHKaM (PKUJKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETpP, TUIPOMETP,
JIBUTaTellb BHYTPEHHEr0 CrOpaHMsl, IEKTPOCKOII, PEOCTAT); COCTABIATh CXEMbI AJIEKTPUUECKUX
Lened ¢ MOCIEeN0BaTEeNIbHBIM U NTapAJUICIBHBIM COCIMHEHUEM JJIEMEHTOB, pa3inyas yCIOBHBIC
0003HAYCHUS HIIEMEHTOB JEKTPUUECKUX LIeTel;

—IPUBOANTH MPUMEPHI/HAXOIUTh UHOOPMAIIMIO O MPHUMEPax MPAKTUYECKOTO HCIIOJIB30BAHUS
¢u3NUYeCcKUX 3HAHUN B TIOBCETHEBHOW KHU3HH U1 00ecTieyeHHs 0€301MacHOCTH MPH OOpaIEeHUH ¢
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/I0POBbS M COOIIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOILEH CPELE;

—OCYIIECTBIIATH MOUCK WH(pOpMAMK (PU3NIECKOTO COIEpKaHus B ceTh VHTEpHET, Ha OCHOBE
MMEIOIIMXCA 3HAHUW W INyTEM CPAaBHEHHs JIONIOJIHMTEIBHBIX HMCTOYHUKOB  BBIIEIATH
nH(POPMAIIHIO, KOTOPAst SBISETCS IPOTUBOPEUHUBOI MM MOKET OBITH HEIOCTOBEPHOM;

—MWCHOJb30BATh IMPU BHIIOJIHEHUH YYEOHBIX 3aJaHUN HAYYHONOMYJSIPHYIO JIMUTEPaTypy
(Gu3MYecKoro coJepXaHus, CIpaBOYHbIE MaTepualibl, pecypcbl cetu IHTepHer; Bianersb
npuéMaMHu KOHCIIEKTHUPOBAHMSI TEKCTa, MpeoOpa3oBaHHs HMH(OpMalMM W3 OJHOW 3HAKOBOU
CUCTEMBI B IpYTYIO;

—C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHUsI, 0000111ast MH(OpMALIHIO
U3 HECKOJbKHUX MCTOYHHKOB (PM3UYECKOTO COJEp’KaHUs, B TOM 4YHCIE MyOJIMYHO MPECTABIAThH
pe3ynbTaThl MPOEKTHOM WM MCCIEAOBATEIbCKOM JESATENbHOCTH; NpPU 3TOM TI'PAMOTHO
WCIIOJIb30BaTh M3yUEHHBIH MOHATUMHBIA amnmapaT Kypca (U3HMKH, CONPOBOXKAATh BHICTYIUICHHE
MpE3EHTALNEN;

—TIpY BBINOJIHEHUH YYE€OHBIX POEKTOB U MCCIEA0BaHNN (PU3MUECKUX MPOIIECCOB PACIPEIENTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MIOCTABICHHBIMU 3a/1a4aMH, CJIEIUTh 33 BHIIIOJHEHUEM
IJlaHa JEWCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OLEHUBaTh COOCTBEHHBIM BKJIaJ B
NEeATEIbHOCTh  TPYIIBI; BBICTPaWBaTh KOMMYHHMKAaTHBHOE  B3aUMOJEWUCTBHE, IPOSBIAA
TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

9 kJacc

[TpenMeTHble pe3ynbTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTpakaTb C(OPMUPOBAHHOCTH Y
o0yyaromuxcs yMeHui:

—MWCIOJB30BaTh  TOHATHS:  CHUCTEMa  OTCY€Ta, MarepuajbHas  TOYKa, TPaeKTOpHS,
OTHOCHTEIIFHOCTh MEXaHWYECKOTO JBWKEHHUs, nedopmanus (ynpyras, IiacTudeckas), TpeHUe,
[IEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh M TIEPErpy3KH; IEHTP TSHKECTH; aOCOIOTHO
TBEPIOE TEJO, IEHTP TSHKECTH TBEPAOTO TElla, PABHOBECHE; MEXaHWYECKHE KOJIeOaHMs ¥ BOJHBI,
3BYK, HH(PA3BYK U YJIbTPa3BYK; IEKTPOMArHUTHBIC BOJIHBI, LIKaJa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JAITbHO30PKOCTb, CIIEKTPHl MCITyCKaHMUSA U IOTJIOIICHUS; aiabda, Oera u
raMMau3Iy4deHus1, U30TOIIbI, siZiepHast SHEPTeTHUKA;



—pasnuyath ABJIeHUS (paBHOMEpPHOE U HEPaBHOMEPHOE MPSAMOJMHEHHOE JBH)KEHUE,
PaBHOYCKOpPEHHOE TMpPSMOJUHEHHOE JBW)KEHUE, CBOOOJAHOE TMaJeHUE TeJl, pPaBHOMEPHOE
JIBUKEHHE TI0 OKPYKHOCTH, B3aMMOJICHUCTBUE TeJl, PEaKTUBHOE [BIKEHHE, KoyiebaTelbHOe
NBUKEHHE (3aTyXalollMe W BBIHY)KJIEHHBIE Koyie0aHUs), PE30HAHC, BOJHOBOE JIBUYKEHUE,
OTpaXEHHUE 3BYKa, IPSAMOJMHENHHOE pPACIPOCTPAHEHHUE, OTPAKEHUE U IPEIOMIIEHHE CBETa,
MIOJTHOE BHYTPEHHEE OTpaKEHHE CBETa, pPa3NIoKEHHE OeJoro CBeTa B CIEKTP U CIIOKEHHE
CIEKTPAJIbHBIX I[BETOB, IUCIIEPCUSl CBETA, €CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HHKHOBEHHE
JMHENYaToro CIEKTpa M3JIy4YeHHUs) 110 OINUCAHUI0 HX XapaKTEpHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHHE;

—pacrno3HaBaTh MPOSBICHUE M3YyYEHHBIX (PU3MUECKUX SIBICHUU B OKpY’KarolleM Mupe (B TOM
yucie (U3NUecKue SBICHUS B MPUPOJE: MPUIMBBI U OTIUBBI, NBIKeHHE MiaHeT CoyiHeyHOU
CUCTEMBbI, DPEAaKTHBHOE JIBIDKEHUE KHUBBIX OPraHHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMH,
3eMJIETPSACEHNE, CEHCMHUYECKHE BOJIHBI, I[yHaMH, 3XO, L[BETa TEJ, ONTHUYECKHE SIBJICHUS B
npupoje, OHONOTHYECKOe JIeHCTBHE BUAMMOTO, YIbTPA(UOJIETOBOTO W PEHTTEHOBCKOTO
U3JIy4YE€HUHN; €CTECTBEHHbI paJAMOaKTUBHBIA (OH, KOCMHYECKHE Jy4dH, paJHOaKTUBHOE
U3JIy4Y€HUE MPUPOJHBIX MMHEPAJIOB; JEHCTBUE PAJMOAKTUBHBIX H3JIyUEHUH Ha OpraHu3M
YeNoBeKa), MPU ATOM MEePEeBOAUTh MPAKTHUECKYIO 3a7auy B YUeOHYIO, BBIICISTH CYIIECTBEHHBIC
CBOMCTBA/MPU3HAKHN (PU3UUECKHUX SBICHUII;

—OMNMCHIBaTh M3Y4YCHHbIE CBOMCTBA Tel M (DU3MUYECKUE SBIECHUS, HUCIONb3Yys (usnueckue
BEJIMYMHBI (CPE/IHAS U MTHOBEHHAsi CKOPOCTh Tella IPU HEPABHOMEPHOM JIBU)KEHUH, YCKOPEHHE,
nepeMelleHne, IMyTh, YIJOBas CKOPOCTb, CHJIa TPEHMs, CWJIA YIOPYTOCTH, CHUJa TSDKECTH,
YCKOpEeHHEe CBOOOJHOTO TAJIeHHs, BEC Tella, MMIIYJIbC Tesla, UMITYJIbC CHIIbI, MEXaHHWYecKas
paboTa M MOILHOCTb, MOTEHIMAJIbHAs SHEPrHs Teljla, MOJHATOrO HaJl MOBEPXHOCTHIO 3EMIIH,
MOTEHIIMAJIbHAs SHEPrusl C)KATOM NpPYXKUHBI, KMHETUYECKas SHEprus, MOJHAas MeXaHW4yecKas
SHEprus, Nepuoja M 4YacToTa KoJieOaHW, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTb CBE€Ta, IOKa3aTeib IPEIIOMIIEHUS Cpeibl); MPH OMHCAHUU NPAaBUIBLHO TPAaKTOBATh
(¢u3nyecKnuil CMBICT UCIOIb3YEMBIX BEIMUYUH, 0003HAUECHUS U €IUHUIIBI (PU3HUECKUX BEIMYUH,
HaXoJAUTh (hOPMYJIbI, CBA3BIBAIOIIME AAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMH BEIUYMHAMH,
CTPOUTH TPapUKH N3YUEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEINYMH;

—XapaKTeprU30BaTh CBOMCTBa TCII, (I)I/BI/ILIGCKI/IG SABJICHUA W TNPOLECChI, HCIIOJIb3ySA 3aKOH
COXpPAHCHUSA SHEPTHUH, 3aKOH BCECMUPHOT'O TATOTCHUS, IMPUHOUIT CYIICPIIO3ULUN CUJI, IPUHIUIT
OTHOCHUTCIBHOCTHU Fam/meﬁ, 3aKOHBI HBIOTOHa, 3aKOH COXpPAHCHUS HUMIIYJIbCA, 3aKOHLI
OTpaXXCHUA W IMPCIOMIICHUA CBCTA, 3aKOHBI COXPAHCHHUA 3apdAO0BOIO0 MU MACCOBOTO YHUCCI HpPHU
AACPHBIX PCAKIUAX; IIPU 3TOM JaBaTb CJIIOBCCHYIO (I)OpMy.TII/IpOBKy 3aKOHa M 3alMChbIBATh €TI0
MAaTEMaTUYCCKOC BBIPAKCHUC,

—OOBSICHITh (PU3MUECKHEe MPOLECChl M CBOWCTBA TeJl, B TOM YHCJIE€ U B KOHTEKCTE CUTYyallUid
MIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIATh NPUYUHHOCIEICTBEHHBIE CBS3H, CTPOWTH
00BsICHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOpod Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3NYECKUX
SIBJIGHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—pemiath pacuy€THble 3a7aud (OMHUPAIOIIUECcs HAa CUCTEMY M3 2— 3 ypaBHEHHUM), UCHOJIb3Ys
3aKOHBI ¥ (POPMYJIBL, CBSA3bIBAIOLINE (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHaJIM3a yCIOBUS 3a7jaun
3aIlUCBIBAaTh KPATKOE YCIOBUE, BBIBIIATH HEAOCTAIOLINE UM N30BITOUHBIE IaHHBIE, BHIOUPATh



3aKOHBI M (OpPMYJIbl, HEOOXOOUMBIE [UIsl pEIICHUS, MPOBOAUTH pacuéThl U OICHUBAThH
PEAUTUCTUIHOCTH TIOTYYEHHOTO 3HAYCHUS (PU3NICCKON BETTUYUHEI;

—paciio3HaBaTb HpO6J’ICMI)I, KOTOPBIE MOXHO pPEHIMTH IIPHU ITOMOIIU (1)I/I3I/I‘{CCKI/IX METOJO0B,
HCIIOJIB3Ysl ONHUCAHHUE HCCICAOBaHHUA, BBIACIATH IIPOBEPACMOC IMPCAIIOI0KEHUC, OLUCHUBATH
IIPaBHUJIBHOCTh IIOpAAKa IIPOBCACHUA HCCICAOBAHHA, ACJIAaTb BBIBOAbI, HHTCPIPETHPOBATH
PE3YyJIbTaThbl Ha6J'IIo,I[CHPII>i " OIIBITOB;

—IIPOBOJIUTH OMBITHI MO HAOMIONEHUIO (PU3MYECKHX SBICHUH WU (DPU3NYECKHX CBOWCTB Tell
(u3ydyenue BTOporo 3akoHa HpIOTOHA, 3aKOHAa COXpPAaHEHHS SHEPTHM; 3aBUCUMOCTH IEpPHOJIA
KoJ1e0aHui Ipy>KMHHOI'O MasiTHUKA OT Macchl I'py3a U )KECTKOCTHU MPY>KUHBI U HE3aBUCUMOCTh OT
aAMIUTATYIBI MAJIBIX KOJeOaHUM; MPSIMOIUHEHHOE PACIIPOCTPAHCHHUE CBETA, PA3JIOKEHHE OeI0oro
CBETa B CIIEKTP; U3YUYCHHE CBONCTB M300pakeHUS B MJIOCKOM 3€pKaje U CBOMCTB M300pakeHUs
npeaMeTa B coOOMparolei JruH3e; HabMI0JeHHEe CIIOIHBIX U IMHEHYAThIX CIIEKTPOB U3JIYYCHHUS):
CaMOCTOSITENILHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000PYI0BaHUS; OMKUCHIBATH X0
OTIBITa U €r0 Pe3yJbTaThl, GOPMYIUPOBATH BHIBOJIBI;

—IPOBOJIUTh NIPU HEOOXOJAMMOCTH CEPHIO TPSMBIX U3MEPEHUI, ONpeeNss CpeHee 3HAUCHHE
u3MepsieMoil BennuuHbl ((POKyCHOE paccTosHHE CcOOHMparoleill JUH3bI); 00OCHOBBIBATH BHIOOD
croco0a U3MEepeHUsI/M3MEPUTEILHOTO TPHOOpa;

—IIPOBOJIUTH UCCIIEI0BAaHUE 3aBUCUMOCTEH (PM3NYECKUX BEIUYHMH C MCIIOJIb30BAaHUEM IPSMBIX
M3MEpEeHui (3aBUCUMOCTh IIYyTH OT BPEMEHM IPU PABHOYCKOPEHHOM JBIKEHMM 0e3 HayalbHOU
CKOpOCTH; IIepuo/ia KojJeOaHU MaTeMaTH4ecKoro MasiTHUKa OT JUIMHBI HUTH; 3aBUCUMOCTH yTJla
OTpPaKEHMsI CBeTa OT yria MaJeHUs M yIjia NpeJOMJICHUs OT yrja MaJeHus): IUIaHHUpPOBaTh
HCCIIEIOBaHNE, CaMOCTOSITEIbBHO COOMpaTh YCTaHOBKY, (PMKCHPOBATh PE3YyJbTaThl MOJYyYEHHOU
3aBUCHUMOCTH (DPU3MYECKUX BEIUYMH C Y4YETOM 3aJaHHOW IOTrPEHIHOCTH H3MEpPEHHil B BHUJE
Tabnuil U TpaduKoB, JAeJaTh BHIBOABI IO PE3yJIbTaTaM MCCIIEI0BaHuUs;

—TPOBOJIUTh KOCBEHHBIE M3MEPEHUsT (PU3MUECKHX BEIMYMH (CPEAHSSI CKOPOCTh U YCKOPEHHUE
TeJa IPU paBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHUE CBOOOTHOTO MaJIEHHUS, KECTKOCTh MPYKUHBI,
KO3 (UIIMEHT TPEHHUS CKOJBXKEHHs, MEXaHW4Yeckass padoTa M MOIIHOCTb, YacTOTa M TEPHUOJ
KojeOaHUi MaTeMaTH4eCKOro M TMPYKMHHOTO MAasSTHUKOB, ONTHYECKas cuja coOuparolien
JUH3bI, PAJMOAKTUBHBIM (OH): TMJIAHHUPOBATH H3MEPEHUs; COOMpPATh AKCIEPUMEHTAIHHYIO
YCTAHOBKY U BBIINOJIHATH U3MEPEHUS, CIENYs IIPEMIOKEHHON HHCTPYKLIMH; BBIYUCIIATH 3HAYCHUE
BEJIMYMHBI M AHATTM3UPOBATH MOJTYUYECHHBIE PE3YJIbTATHI,

—Cc00I1I0/1aTh MpaBWJIa TEXHUKH 0€3011acHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYI0BAaHHEM;

—pa3jin4yaTb OCHOBHBLIC IMPU3HAKH H3YYCHHBIX (1)I/ISI/I‘I€CKI/IX MO,ZIGJ'IGI\/’IZ Marc€pHraibHasg TOYKa,
a0COJIFOTHO TBépJIOe TEJII0, TOYCYHBIN MCTOUYHHK CBE€TAa, JIy4, TOHKasd JIMH34, IIJIaHCTapHasA MOACIIb
aToOMa, HYKJIOHHad MOACJIb aTOMHOTO s/1pa;

—XapaKTepu30BaTh MPUHLMUIIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C
OHOpOI\/’I Ha UX OIIHNCAHUA (B TOM YHCIC. CIIMAOMETP, AATUUKH II0JIOKCHUA, PACCTOAHUA H
YCKOpPEHHs, pakeTa, OdXOJOT, OYKH, TMEepUCKON, (QoroanmapaT, ONTHYECKHE CBETOBO/IHI,
CIIEKTPOCKOII, JTO3UMETp, Kamepa BuibcoHa), MCHONB3ysl 3HAHUS O CBOMCTBaxX (PU3MUYECKHX
SIBJICHUH ¥ HEOOXOIMMBIE (PU3MYECKUE 3aKOHOMEPHOCTH;



—HCIOJIb30BaTh CXEMbl W CXEMaTHYHBIC PHUCYHKH W3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPHUTEIIBHBIX TPUOOPOB U TEXHOJIOTHYECKUX MPOLIECCOB MPU PEIICHUN YICOHOTIPAKTHIECCKUX
3a/1a4; ONTHUYECKHE CXEMBI JUIsl TTOCTPOSHHUs M300paKEeHUH B TUIOCKOM 3€pKajie U COOMpArOIICH
JINH3E;

—IPHUBOAMNTH MPUMEPBI/HAXOIUTh HHOOPMAIMIO O MPHUMEPax MPAKTUYECKOTO HCIIOIb30BaHUS
(bu3MYECKUX 3HAHUH B MOBCEAHEBHOW XKU3HU i1 00ecrieueHrs 0€301acHOCTH MPH 00paIleHUH C
npuOopaMH W TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3JI0POBbS M COOJIOJCHUS HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPYXKAOIIEH cpele;

—OCYIIECTBJIATH TMOMCK HHPOpMAaUUU (U3NYECKOTO coaepkaHuss B cetd HHTepHer,
CaMOCTOSITENIbHO ~ (OPMYJIHMPYS  TIOMCKOBBIM  3alpoc, HAXOAUTh MYTH  ONpPEICICHHS
JOCTOBEPHOCTH IOJIYYEHHOM MH(POpPMALUU Ha OCHOBE UMEIOIMXCS 3HAHUHM U JTOTIOJIHUTEIbHBIX
HUCTOYHHUKOB;

—MCIONb30BaTh IPH BBINOJHEHUU YYEOHBIX 3a/laHuil HAyYHONOMYJSPHYIO JUTEPaTypy
(bu3nuecKoro cojaep:KaHus, CIOpPaBOYHBIE MaTepUanbl, pecypchl cetu VHTepHeT; BiIaIeTh
npuéMaMu KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHuUs HH(POpPMAMKM W3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

—C03/1aBaTh COOCTBEHHbIC NMHCHMEHHbIE M YCTHBIE COOOIICHHS HAa OCHOBE MH(OpPMALUHU U3
HECKOJIbKUX MCTOYHHKOB (DPU3MUECKOro COAEp)KaHMs, MyOJMYHO MPeJICTaBIATh pPE3yJIbTaThl
HpOGKTHOfI N I/ICCJIGI[OBZlTGJILCKOfI ACATCIIBHOCTH, IIPU OSTOM TI'PaMOTHO MCIIOJIB30BATh
M3yYEHHBIN MOHATUHHBIN amnmapar u3y4yaeMoro pasjena GU3uKd U COMPOBOXKIATH BHICTYIIIICHUE
Mpe3eHTaluen ¢ yuéToM 0COOEHHOCTEHN ayJUTOPUH CBEPCTHUKOB.

TEMATHUYECKOE INTAHUPOBAHUE

7 KJIACC

Ne | HammeHoBaHHe pa3ieioB u KonugectBo | Dnexkrponnsie (uppoBbie) 00pazoBaTeIbHbIE
n/m | T€M MPOrpaMMBI 4acoB pecypchl

Paznen 1. ®usuka u e€ posib B O3HAHUU OKpY>Karoliero mupa (6 4)

1.1. | ®usuka — Hayka o 2 https://resh.edu.ru/subject/28/7/
PUPOJIE _ - .
T S — 5 https://uchi.ru/?ysclid=leSkgohow5382696558
- https://www.yaklass.ru/p/fizika/7-
1.3 | EcrecrBenHo- Hay4YHBII 2

klass?ysclid=le5krbl61n523217494

MCTO/J ITO3HAHUA

Paznen 2. IlepBoHavanbHbIC CBEJCHHS O CTPOCHHUH BelecTBa (5 1)

2.1. | Crpoenue BemiecTBa 1 https://resh.edu.ru/subject/28/7/

29 | JBwkenue n 2 https://uchi.ru/?ysclid=le5kqohow5382696558

B3aMMOJICCTBUE YaCTHUILI
BeEIIlECTBA



https://resh.edu.ru/subject/28/7/
https://uchi.ru/?ysclid=le5kqohow5382696558
https://www.yaklass.ru/p/fizika/7-klass?ysclid=le5krbl61n523217494
https://www.yaklass.ru/p/fizika/7-klass?ysclid=le5krbl61n523217494
https://resh.edu.ru/subject/28/7/
https://uchi.ru/?ysclid=le5kqohow5382696558

2.3.

ArperatHble COCTOSIHUSI
BELIECTBA

https://www.yaklass.ru/p/fizika/7-
klass?ysclid=le5krbl61n523217494

Paznen 3. JIBuwkenue u B3aumoseinictaue el (21 u)

3.1. | Mexannueckoe 3
IBIDKEHUE

3.2. | HWuepuwus, macca, 4
IJIOTHOCThH

3.3 | Cwuna. Bunsr cun 14

https://resh.edu.ru/subject/28/7/

https://uchi.ru/?ysclid=le5kgohow5382696558

https://www.yaklass.ru/p/fizika/7-
klass?ysclid=le5krbl61n523217494

Paznen 4. JlaBienue TBEPIBIX TET,

JKUAKOCTEN U razos (21 u)

4.1 | JlaBnenwue. [lepemaua 3
JIaBJICHUS TBEPABIMU
TeJlaMU, KUJIKOCTSIMU U
razamu

4.2 | JlaBrneHUE KUIKOCTH 5

4.3 | ArtmochepHoe 6
JTaBJICHHE

4.4 | JelicTBue )XUIKOCTH U 7

rasa Ha HOFp}I')KéHHOCB
HHUX TCJIO

https://resh.edu.ru/subject/28/7/

https://uchi.ru/?ysclid=le5kqohow5382696558

https://www.yaklass.ru/p/fizika/7-
klass?ysclid=le5krbl61n523217494

Paznen 5. Pabora u MmomuocTh. DHeprus (12 y+3u)

5.1 | Pa6oTa u MOIIHOCTS 3 https://resh.edu.ru/subject/28/7/
52 | TIpoctsie Mexammsmbi 5 https://uchi.ru/?ysclid=le5kqohow5382696558
53 | Mexannueckas sHeprus 4 https://www.yaklass.ru/p/fizika/7-

' klass?ysclid=le5krbl61n523217494
8 KIIACC
No | HammeHoBanne pasgenoBu | KOIHYECTBO OnexTpoHHbIE (LU(POBBIE) 0Opa3oBaTeNbHbIE
m/n | TEM IPOTPaMMBbI JacoB pecypchl

Paznen 6. TeroBsie siBneHus (28 )

6.1. | CrtpoeHue u CBOICTBA 7
BEIIIeCTBA
6.2. | TemmoBsie mporeccs 21

https://www.yaklass.ru/p/fizika/8-
klass?ysclid=le5m23x4wv615822225

dusuka - 8 knmace - Poccuiickas dieKTpoHHAas
mkona (resh.edu.ru)

https://uchi.ru/?ysclid=le5kgohow5382696558



https://www.yaklass.ru/p/fizika/7-klass?ysclid=le5krbl61n523217494
https://www.yaklass.ru/p/fizika/7-klass?ysclid=le5krbl61n523217494
https://resh.edu.ru/subject/28/7/
https://uchi.ru/?ysclid=le5kqohow5382696558
https://www.yaklass.ru/p/fizika/7-klass?ysclid=le5krbl61n523217494
https://www.yaklass.ru/p/fizika/7-klass?ysclid=le5krbl61n523217494
https://resh.edu.ru/subject/28/7/
https://uchi.ru/?ysclid=le5kqohow5382696558
https://www.yaklass.ru/p/fizika/7-klass?ysclid=le5krbl61n523217494
https://www.yaklass.ru/p/fizika/7-klass?ysclid=le5krbl61n523217494
https://resh.edu.ru/subject/28/7/
https://uchi.ru/?ysclid=le5kqohow5382696558
https://www.yaklass.ru/p/fizika/7-klass?ysclid=le5krbl61n523217494
https://www.yaklass.ru/p/fizika/7-klass?ysclid=le5krbl61n523217494
https://www.yaklass.ru/p/fizika/8-klass?ysclid=le5m23x4wv615822225
https://www.yaklass.ru/p/fizika/8-klass?ysclid=le5m23x4wv615822225
https://resh.edu.ru/subject/28/8/?ysclid=le5m4kw5dr272622459
https://resh.edu.ru/subject/28/8/?ysclid=le5m4kw5dr272622459
https://uchi.ru/?ysclid=le5kqohow5382696558

Paznen 7. Dnexrpuyeckre U MarHUTHBIE siBiieHUS (37 u+3y)

7.1.| Dnekrpuueckue 7 https://www.yaklass.ru/p/fizika/8-

3apsi/ibl. 3apsSIKEHHBIE klass?ysclid=le5m23x4wv615822225

Tejaa U UX

B3alMOJICUCTBHE dusnka - 8 kiracc - Poccuiickas 3J1eKTpOHHAs
7.2 | IlocrosHubiin 20 mikona (resh.edu.ru)

AIEKTPUICCKUI TOK
7.3 MarauTHBbIE SIBJICHUS 6 httDS//UChIrU/7V5C|Id:|65kq0hOW5382696558
7.4 | DaexTpomMarHuTHas 4

WHTYKITUS
9 KJIIACC
Ne | Haumenosanue Komuuect | DnextponHsle (LU(POBHIE) 00pa30BaTEIbHbBIE PECYPCHI
/i | pasnenoB UTEM BO 4acoB

IPOTPaMMBI

Paznen 8. Mexanuueckue sapienus (40 u)

JIBUKEHUE U klass?ysclid=le5m2nwtvc195083231

CHOCOOBI €T0

onucaHus https://resh.edu.ru/subject/28/9/?ysclid=le5m3njioz45

8.2. | BzaumopeticTBue 20 9734213
TCII

83| 3akombl 10 https://uchi.ru/?ysclid=le5kqohow5382696558
COXPaHECHUSA

Paznen 9. Mexanudeckue konebanust ¥ BOJHHI (15 )

9.1.| Mexanuueckue 7 https://www.yaklass.ru/p/fizika/9-
KoJeOaHus klass?ysclid=le5m2nwtvc195083231

9.2 | MexaHuueckue 8 )

BOJIHEI. 3BYK https://resh.edu.ru/subject/28/9/?ysclid=le5m3njioz45
9734213
https://uchi.ru/?ysclid=le5kgohow5382696558

Paznen 10. DnekTpoMarHuTHOE 10JIE M 3JIEKTPOMArHUTHBIE BOJIHBI (6 )
10. | DaeKTpoMarHut 6 https://www.yaklass.ru/p/fizika/9-
1 HOE I10JIC U klass?ysclid=le5m2nwitvc195083231

SJICKTPOMArHuT

HbIE€ BOJIHBI (6 1) https://resh.edu.ru/subject/28/9/?ysclid=le5m3njioz45
9734213

https://uchi.ru/?ysclid=le5kqohow5382696558



https://www.yaklass.ru/p/fizika/8-klass?ysclid=le5m23x4wv615822225
https://www.yaklass.ru/p/fizika/8-klass?ysclid=le5m23x4wv615822225
https://resh.edu.ru/subject/28/8/?ysclid=le5m4kw5dr272622459
https://resh.edu.ru/subject/28/8/?ysclid=le5m4kw5dr272622459
https://uchi.ru/?ysclid=le5kqohow5382696558
https://www.yaklass.ru/p/fizika/9-klass?ysclid=le5m2nwtvc195083231
https://www.yaklass.ru/p/fizika/9-klass?ysclid=le5m2nwtvc195083231
https://resh.edu.ru/subject/28/9/?ysclid=le5m3njioz459734213
https://resh.edu.ru/subject/28/9/?ysclid=le5m3njioz459734213
https://uchi.ru/?ysclid=le5kqohow5382696558
https://www.yaklass.ru/p/fizika/9-klass?ysclid=le5m2nwtvc195083231
https://www.yaklass.ru/p/fizika/9-klass?ysclid=le5m2nwtvc195083231
https://resh.edu.ru/subject/28/9/?ysclid=le5m3njioz459734213
https://resh.edu.ru/subject/28/9/?ysclid=le5m3njioz459734213
https://uchi.ru/?ysclid=le5kqohow5382696558
https://www.yaklass.ru/p/fizika/9-klass?ysclid=le5m2nwtvc195083231
https://www.yaklass.ru/p/fizika/9-klass?ysclid=le5m2nwtvc195083231
https://resh.edu.ru/subject/28/9/?ysclid=le5m3njioz459734213
https://resh.edu.ru/subject/28/9/?ysclid=le5m3njioz459734213
https://uchi.ru/?ysclid=le5kqohow5382696558

Paznen 11. CBeroBsie siBienus (15 1)

11. | 3aKoHsI 6 https://www.yaklass.ru/p/fizika/9-
1 | pacmpocTpaHeH klass?ysclid=le5m2nwtvc195083231
us CBC€Ta
11. | Jlun3el 6 https://resh.edu.ru/subject/28/9/?ysclid=le5m3njioz45
2 ONTHYECKUE 9734213
npudOpHI
11. | Pasnoxenue 3 https://uchi.ru/?ysclid=le5kqohow5382696558
3 0eJIoro cBeTa B
CIEKTP
Pasznen 12. KBanToBble siBienust (17 u)
12. | HUcnyckanue u 4 https://www.yaklass.ru/p/fizika/9-
1 IIOTTIOLCHHUE klass?ysclid=leSm2nwtvc195083231
CB€Ta aTOMOM
12. | Crpoenue 6 https://resh.edu.ru/subject/28/9/?ysclid=le5Sm3njioz45
2 aTOMHOTIO fJIpa 9734213
12. | Slnepuble 7 https://uchi.ru/?ysclid=le5kgohow5382696558
3 peakuuu

[ToBTOpHUTENEHO-0000IArOIIHIT MOIYIH (9 1)

[ToBTOpUTENBHO
-0000maromuit
MOJyJIb

9

https://www.yaklass.ru/p/fizika/9-
klass?ysclid=le5m2nwtvc195083231
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