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IMNOACHUTEJBbHASA 3AIITMCKA

ConeprkaHue IporpaMMbl HalpaBIeHO Ha OPMHUPOBAHHUE €CTECTBEHHOHAYYHOM I'PaMOTHOCTH y4YaIllUXCs U
OpraHu3aLUI0 U3y4eHUs (GU3UKU Ha JEeSITeIbHOCTHON OCHOBE. B Hell yUUThIBatOTCSI BO3SMOXHOCTH IIPEMETa
B peamuzauun tpedoBanuit ®I'OC OOO k nuaHUpyeMbIM JIMUYHOCTHBIM U METAaIIPEIMETHBIM PE3yJIbTaTaM
00y4eHHUs, a TAK)KE MEKIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHbBIX YUEOHBIX IIPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHusl.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®U3UKA»

Kypc puszuku — cucremMo00pa3yronuii ajis eCTECTBEHHOHAYYHBIX YICOHBIX MTPEIMETOB, TOCKOJIBKY
dusznUecKre 3aKOHBI JIKAT B OCHOBE MPOIECCOB U SBJICHUH, U3Y4aeMbIX XUMHEH, OMOJIOTHEH, aCTPOHOMHUEH
U Qusndeckoii reorpadueit. Puznka — 3T0 MpeIMeT, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM BKJIa B
€CTECTBEHHOHAYYHYIO KAPTUHY MHUPA, HO U MPEAO0CTaBIsAET Hauboee sCHble 00pa3iibl MPUMEHEHUS HAyYHOTO
METO/1a IIO3HAHMS, T.€. CII0Cco0a MOYICHHS JOCTOBEPHBIX 3HaHMI 0 Mupe. Hakonern, pusmka — 310
IpEeAMET, KOTOPBII HapsiAy ¢ IPYTUMH €CTECTBEHHOHAYYHBIMU ITPEAMETAMHU JOJIKEH JaTh IIKOJbHUKAM
npeJcTaBIeHUE 00 YBIEKAaTeIbHOCTH HAYYHOTO UCCIIEAOBAHUS U PAIOCTH CAMOCTOSITENIEHOTO OTKPBITUS
HOBOT'O 3HAHMUSI.

OpHa 13 MIaBHBIX 33/1a4 PU3NYECKOTO 00pa30BaHUS B CTPYKTYpE O0IIET0 00pa30BaHUS COCTOUT B
(GbopMUPOBaHNY €CTECTBEHHOHAYYHOU IPAMOTHOCTH U UHTEpECa K HayKe y OCHOBHOM MacChl 00y4aromuxcs,
KOTOpHBIC B JAJIbHEUIIIEM Oy IyT 3aHITHI B CAMBIX pa3HO 00pa3HbIX chepax aesrenbHOCTH. Ho He MeHee
BA)KHOM 3aJ1a4ell sIBJSETCA BBISIBIICHUE U TTOITOTOBKA TAJIAHTIMBBIX MOJIOABIX JIFOACH 1Sl IPOJOJIKEHHS
o0pa3oBaHus U JanbHEeHIIeH NpoPecCHOHaIbHOM 1eATeIbHOCTH B 00JIaCTH €CTECTBEHHOHAYUYHbBIX
UCCJIEIOBAaHUM U CO3JaHUH HOBBIX TeXHOJIOTUN. COTIACHO MPUHATOMY B MEKIYHAPOJIHOM COOOIIECTBE
omnpenenenuto, «EctecTBeHHOHaYYHAsi TPAMOTHOCTB — 3TO CIIOCOOHOCTH YeJIOBEKa 3aHUMATh aKTUBHYIO
TPXIAHCKYIO MTO3UIIMIO TTO 0OIIECTBEHHO 3HAYUMBIM BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMU, U
€ro rOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYUYHBIMU UeAMH. HaydHO rpaMOTHBIN 4€TOBEK CTPEMUTCS
y4acTBOBATh B apT'yMEHTHUPOBAHHOM OOCYXACHHUH IPOOJIEM, OTHOCSIIIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSIM, YTO TPEOYET OT HEro CIEIYIOIINX KOMIIETEHTHOCTEH !

— HAY4YHO O0O0BICHATD SIBJICHUS,
— OIICHHUBATh U IOHHUMATh 0COOEHHOCTH HAaY4YHOT'O UCCJICIOBAHMA,
— HHTCPHNPCTUPOBATH JaHHBIC U NCIIO0Jb30BATh HAYYHBIC NTOKA3aTCJIbCTBA AJId IMOJTYYCHW A BLIBOOOB.

N3yuenue pu3nku ciocoOHO BHECTH pelIaroInii BKJIaJ] B ((OPMUPOBAHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH O0yYaOIIUXCS.

HEJN NU3YUYEHUSA YYEBHOI'O ITPEJIMETA «®PU3UKA»

Lenu u3yuenust (GU3MKHU Ha ypOBHE OCHOBHOTO 00I11er0 00pa3oBaHus onpeaenaeHs! B Konmenuun
npemnojiaBaHus yueoHoro npenmMera «dusnka» B 00pa3zoBaTeabHbIX opranuzanusax Poccuiickoit @enepanmy,
peanu3yoIuX OCHOBHBIE 0011Ie00pa3oBaTebHbIE IPOrpaMMBbl, yTBEp K IEHHON pemeHrneM Kosteruu
Munucrepctsa npocsenienus Poccuiickoit denepanun, nporokoi ot 3 nexkadps 2019 r. Ne [IK-48H.

enu nzydenus: Gusnxu:

— npuoOpeTeHue HHTepeca U CTpeMIIeHHs 00yJaroIIMXCs K HAYYHOMY U3YUYEHHUIO MPUPO/IB,

pa3BUTHE HMX MHTEJUIEKTYaJlbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

— pa3BUTHE NPEICTABICHHUI O HAYYHOM METO/€ MTO3HAHUs U (POPMUPOBAHUE UCCIIEA0BATEIHCKOTO

OTHOLICHUS K OKPYXKAXOIIUM SBJICHUSM,



— (¢dopMHUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3Y/IbTaTa U3YUYEeHUsI OCHOB CTPOCHUS MaTePHH U
(byHIaMEeHTaIbHBIX 3aKOHOB (PH3UKH,

— ¢opMHpOBaHKE IPEACTABICHUIN O POIU GUZHKH TSl PA3BUTHS APYTHUX €CTECTBEHHBIX HAyK, TEXHUKHU
U TEXHOJIOTHH,

— pa3BUTHE NPECTABICHHI 0 BO3BMOXKHBIX chepax Oyayiiel mpodecCuoHaANbHOM AeITeTbHOCTH,
CBSI3aHHOU C (PU3UKOM, MOATOTOBKA K JlalbHEiIeMy 00y4eHHIO B 3TOM HaIllpaBICHUH.

JlocTrKeHHE ITUX IIeJIe Ha YPOBHE OCHOBHOT'0 00111er0 00pa3oBaHus 00€CIIeUnBACTCS pEeIICHUEM
CIICIYIONINX 3a/1a4:

— MPUOOPETEHHE 3HAHUH O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHMYECKHX, TETIIIOBBIX,
3JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX

— ano6peTeHHe YMCHI/Iﬁ OIIMCHLIBATEL U O0BACHATH (bnmqecxﬂe SIBJICHHUSA C UCITIOJIB30BaHUEM
IMMOJIYUCHHBIX 3HAHUM;

— OCBOCHHE METOJIOB PEIICHUS MPOCTCUIITNX PACUETHBIX 3a/1a4 C UCITOJIB30BAaHUEM (DU3HYCCKHUX
MOJIEJIEH, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

— pa3BUTHE YMEHHI HaOII0AaTh MPUPOIHBIC SIBJICHUS U BBITIOIHSTD OIBITHI, JIJAOOPATOPHBIE paOOTHI U

OKCIICPUMCHTAJIbHBIC UCCIICAOBAHUA C NCITIOJIb30BAHUCM U3MCPUTCIIbHBIX HpI/I60p0B;

— ocBoeHHe TpuEMOB padoThl ¢ UHPOpMaIeit GU3NIecKoro coaepKanus, BKI0Yas HH(OOPMAILIHIO O
COBPEMEHHBIX JIOCTH)KCHHSIX (U3UKH; aHAIN3 U KPUTUIECKOE OlICHUBaHNE HH(HOPMALINH;

— 3HAKOMCTBO O cepamu podeccHoHaATBHON IEATETPHOCTH, CBI3aHHBIMHE C (PH3UKOH, U
COBPCMECHHBIMHU TCXHOJIOTUAMHU, OCHOBAHHBIMHA Ha JOCTUKCHUAX (1)I/ISI/I‘~ICCKOI\/’I HAyKH.

MECTO YYEBHOTI'O TIPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBum ¢ @I'OC OOO ¢usuka sBisercs 00s3aTeabHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
oOmiero oOpa3oBanus. [laHHas mporpamma npejycMarpuBaeT u3ydeHue (u3uKu Ha 6a30BOM YpOBHE B
00béMe 238 4 3a Tpu roga oOydeHus mo 2 4 B HejleNo B 7 U 8 kilaccax M o 3 4 B Hezeno B 9 kiacce.



COJEP)KAHUE YYEBHOI'O ITPEJIMETA

7 KJIACC

Pa3znen 1. ®usuka u eé posib B NO3HAHMH OKPY:KAIOIIEro MUpa

du3uka — HayKa 0 MPUPOJIe, U3ydaeT (PU3NICCKUE IBIICHUS: MEXaHUUYECKUE, TEIIOBBIE, AIICKTPUUECKHE,
MAarHUTHBIE, CBETOBBIC, 3BYKOBBIE.

duznyeckue BenuynHbl. M3mepenue puznueckux Benuyut. Puzndeckue npudopsl. [lorpemHocts
n3MepeHnil. MexxayHapoIHasi CHCTEMA €UHHULI.

Kak ¢usuka u npyrue ectecTBeHHbIE HAYKH U3y4aloT pupoay. EcTecTBeHHOHAYYHBINM METO/ TO3HAHUS .
Ha0JII0/IeHNe, TOCTaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT 10 [IPOBEPKE TUIOTE3,
o0BsicHeHue Ha0mogaemMoro siBieHus. Onucanue GUu3nIecKux sIBJICHUI ¢ TOMOIIBIO MOJIEIICH.

JdemMoHcTpanuu
1. MexaHnuueckue, TEIIOBbIE, AIEKTPUUECKHE, MArHUTHBIE, CBETOBBIE SIBJICHUS.

2. dusnueckue npuOOPHI U MPOLEAYPA MPSMBIX U3MEPEHHI aHAJIOTOBBIM U IIU(PPOBBIM TPHOOPOM.

JlaGopaTopHblie padoThI U ONBITHI

1. Onpenenenue HeHsl A€IEHUS LIKaIbl U3MEPUTEIBLHOTO Ipudopa.

2. VI3amepeHue pacCTOSTHHA.

3. U3mepenue 00bEMa KUIKOCTH ¥ TBEPAOTO TEINA.

4. OnpesenexHue pa3MepoB MajbIX TeJl.

5. U3Mmepenue teMiiepaTypsl Ipy HOMOUIH XKUAKOCTHOIO TEPMOMETPA U JaTYUKA TEMIIEPATYpBHI.

6. [IpoBeenue ucciea0BaHus MO MPOBEPKE TUITOTE3BI: TaTbHOCTh MOJETA MIAPUKA, MYIIEHHOTO
TOPU30HTANIBHO, TEM O0JIbLIIE, YeM OO0JIbIIE BHICOTA ITyCKa.

Paznen 2. HepBOHa‘{aﬂbHI)Ie CBECICHUSA O CTPOCHUMU BELLIECTBA

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, X pa3Mepsbl. ONbITH, 10Ka3bIBAIOIINE TUCKPETHOE CTPOEHUE
BeniecTBa. OMbITHI, JOKa3bIBAIOILINE JUCKPETHOE CTPOCHHE BELIECTBA.

JiBmkeHue yacTull BeniecTBa. CBsA3b CKOPOCTH IBUKEHUS YaCTULl C TeMIIepaTypoil. bpoyHoBckoe
nBwxenue, iuddysus. BzaumoseiicTBrue yacTull BelecTBa: NPUTKEHUE U OTTAIKUBaHHE.

ArperaTHbIe COCTOSIHUS BEIIECTBA: CTPOCHHE Ta30B, )KUAKOCTEH U TBEPABIX (KPUCTAIUTMICCKUX ) TEIT.
B3anMocBs3b MEXK 1y CBOMCTBAMHU BELIECTB B PA3HBIX arperaTHbIX COCTOSHUAX U UX aTOMHOMOJIEKYJISIPHBIM
cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIbl. B3aMOCBSA3b MKy CBOWCTBAMH BEIIECTB B
Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYIISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX
COCTOSIHUM BOJIbI. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOIBI.

JdemoHcTpanuu
1. HaGnionenue OpOyHOBCKOTO JIBHYKEHUS.
2. HaGnronenue nuddys3um.

3. HaOuroteHue siBIICHUM, OOBSICHSIIONINXCS IPUTSHKEHUEM HITH OTTAIKMBAHUEM YaCTHI] BEIIECTB.

JlaGopaTopHbie pad0ThI U ONBITHI

1. Onenka iuamMerpa aToMa MEeToI0M psiioB (C ucronb3oBaHueM ororpaduii).
2. OTBITHI 110 HAOJTIOIEHUIO TETUIOBOTO PACIIMPEHHS T'a30B.

3. OBITH 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYIISIPHOTO TIPUTSKEHUSI.

Paznen 3. /IBuskeHne M B3aUMO/I€ii CTBUH

Mexanuyeckoe JBH>XeHrEe. PaBHOMepHOE U HepaBHOMEpHOE BUKEeHHE. CKopocTh. CpeHsia CKOPOCTh NP
HEPaBHOMEPHOM JIBH)KEHUHU. Pacuér myTu u BpeMeHHU JABIKeHUs. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBU-
xenue. Ckopoctb. CpeaHsisi CKOPOCTh IPU HEPABHOMEPHOM ABMKEHHUH. PacuéT myTu U BpeMeHH ABUKECHHUS.



SBnenune nnepuun. 3akoH HHEpIMU. B3anmoaeicTBre Tel Kak MPUYMHA U3MEHEHHSI CKOPOCTHU ABUKECHUS
Ten. Macca kak Mepa uHepTHOCTH Tena. [noTHoCTh BemecTBa. CBsI3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B
equHNIlE 00BEMA BEIIECTBA.

Cuna kak XxapakTepucThka B3aumoenctsus Teil. Cuia ynpyroctu u 3akoH ['yka. 3mepenue cuisbl ¢
HIOMOUIBIO IMHAMOMETpa. SIBIeHHE TATOTCHUS U cuiia TsbkecTu. Cuita TsbkecTd Ha npyrux mianerax (MC).
Bec Tena. HeBecomocts. CrioxkeHue cuil, HalpaBJIEHHBIX 110 OJIHOM mpsiMoii. PaBHoaelcTBytomas cui. Cuiia
Tpenus. TpeHue CKOIbKEeHUs U TpeHue mokos. Tpenne B npupoe u texuuke (MC).

JdemMoHcTpanuu

1. HaGmroieHre MexaHM4eCcKoTo ABM>KEHUS Tea.

2. VI3mepenue CKOpOCTH MPSMOIMHEHHOTO ABMKEHUSI.

3. Habnroenue siBIeHUsI MHEPIUH.

4. HabGmroieHre n3MEeHEHUs! CKOPOCTH IIPY B3aUMOJICHCTBHUH TEJ.
5. CpaBHEHHE MacCC MO B3aUMOJICHCTBHIO TEJL.

6. CnoxeHure CHJl, HalPaBICHHBIX M0 OJHOU TPSIMOH.

JlaGopaTopHbie padoThI U ONBITHI

1. Onpenenenne CKOPOCTH PAaBHOMEPHOIO MABMKEHMS (ILIAPHUKA B )KUJKOCTH, MOJIEIH IEKTPUUECKOIO
ABTOMOOMJIS M T. I1.).

2. OnpeneneHue cpeHel CKOPOCTH CKOIBKEHHsI OpyCcKa WK IIapuKa M0 HAKIOHHOW MIIOCKOCTH.

3. OnpeneneHue IIOTHOCTH TBEPAOTO TENA.

4. OMBITHI, IEMOHCTPUPYIOIIHNE 3aBUCMOCTh PacTsHKEHUS (eopMaIiK) MPY>KUHBI OT MPUIIOKEHHON
CUJIBL.

5. OnBITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbI TPEHMSI CKOJIBKEHMSI OT BECA TeJa U XapakTepa
COIIPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJ, :KUAKOCTEH U ra3oB

Hasnenue. CriocoObl yMEHBIIIEHHS U yBEIHMUEHUS AaBieHus. JlaBieHne ra3a. 3aBUCUMOCTb J1aBJIEHUs Ta3a
oT 00béMma, Temneparypsl. [lepegada naBneHust TBEpABIMU TEIAMHU, KHUAKOCTIMHU U razaMu. 3akoH [lackans.
[IHeBMaTHueckye MalIMHbBI. 3aBUCUMOCTH JIaBJICHUS KUAKOCTH OT INTyOUHBI. [ mapocTaTuyeckuil mapamokc.
CooOmaromuecs cocysl. 'napaBinyeckue MEXaHU3MBbI.

Atmocdepa 3eman u arMmocdepHoe 1aBiaeHue. [I[puunHbl cyliecTBOBaHMS BO3AYIIHOM 000J104KH 3eMITH.
Omneit Toppuuemu. U3mepenne armochepHOro gaBieHus. 3aBUCUMOCTb aTMOC(HEPHOTO AaBJIECHUS OT
BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 1u1st n3mMepenus aTMoc(pepHOTo JaBIeHHUS.

JleiicTBHE )KUIKOCTH M Ta3a Ha MOrPYKEHHOE B HUX TeNO. BeITankuBaroias (apxumMe108a) cuia. 3aKkoH
Apxumena. [InaBanue ten. Bo3nyxomnasanue.

JdemMoncTpauuu

. 3aBUCUMOCTb J1aBJIEHUS T'a3a OT TEMIIEPATypHI.

. Ilepenaya naBieHMs KUAKOCTHIO U Ta30M.

. Coobmaronyecs cocypl.

. 'mppaBnuueckuii mpecc.

. IlposiBnenue neiicTBus aTMOCHEPHOTO AABICHHUS.

. 3aBUCUMOCTH BBITAJIKUBAIOLIEH CUITBI OT 00bEMA MOTPY>KEHHON YaCTH TeJla U TUIOTHOCTH )KUIKOCTH.

~N o OB~ 0N

. PaBeHCcTBO BLITaJ'IKI/IBaIOH_Ieﬁ CHJIBI BECY BBITECHEHHOM KHUAKOCTH.
8. YcioBue mnaBaHus TE. IJIaBAaHUE WIIH NOrpy>KCHUC TCJI B 3aBUCHUMOCTU OT COOTHOILICHUA ILIOTHOCTEH

TCJIa U X KUJKOCTHU.

JlaGopaTopHbie padoThI U ONBITHI
1. ViccnenoBaHue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOM B AKUAKOCTh YaCTH Tea.



2. OnpenenieHne BBITAIKUBAOIICH CHITBI, ICHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B )KUIKOCTh.

3. [IpoBepka HE3aBUCHMOCTH BHITAIKUBAIOIICH CHJIBI, ACHCTBYIONICH Ha TEJIO B KUAKOCTH, OT MACChI TeJa.

4. OnbBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BHITATKHUBAIOIICH CHJIBI, ICHCTBYIONICH HA TEJIO B KHUIKOCTH,
0T 00bEMa MOTPYKEHHOU B KUIAKOCTh YaCTH TeJIa M OT IJIOTHOCTHU JKHJIKOCTH.

5. KoncrpyupoBanue apeomerpa Wik KOHCTPYHUPOBAHKE JIOJKU U ONpeiesieHHe €€ TPy30M0AbEMHOCTH.

Pasnen 5. PaGora m MOIHOCTL. JHeprus

Mexanuueckast pabora. MomHoCTb.

[TpocThie MeXaHU3MBI: pblYar, 0JIOK, HAaKJIOHHAs MJI0CKOCTh. [IpaBuino paBHoBecus peruara. [Ipumenenue
MIpaBUJIa PAaBHOBECHS pbIdara K 0JI0Ky. «30510T0€ paBmiio» Mexanuku. KI1J] mpocThIx MEXaHU3MOB.
[IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprus. Kunernueckas u noreHuuanbHas sueprus. [Ipespamnienue oqHoro suaa
MEXaHUYECKON SHEPIUuHU B APYroil. 3aK0H COXpaHEHUS SHEPTUU B MEXAHHUKE.

JdeMoHcTpanmuu
[Ipumepsl TPOCTHIX MEXAHU3MOB

JlaGopaTopHbie padoThI U ONBITHI

1. Onpenenenuie paboTHI CUITBI TPEHHSI IPH PABHOMEPHOM JIBUXKEHUU Teja 110 TOPU30HTATILHOM
MIOBEPXHOCTH.

2. UccnenmoBanue yCcIIOBUY paBHOBECHS phIvara.

3. U3mepenue KI1J] HakTOHHON MIIOCKOCTH.

4. 3ydenue 3aKk0HA COXpaHEHUS MEXaHUYECKOU YPHEPTUH.

8 KJIACC

Pa3gen 1. TenJioBble siBJIeHUs

Mopenu TBEpOTO, JKUIKOTO U ra3000pa3HOro cocTosIHUM BemecTBa. Kpucraninueckue u amopgHsbie Tena.
OOBbsicHEHHEe CBOWCTB ra3oB, )KUAKOCTEH U TBEPBIX TEJI HA OCHOBE MOJIOKEHUI MOJIEKYIAPHO-KUHETUYECKOM
Teopun. CMauMBaHUE U KallWJUIAPHBIE IBJICHUS. TEIUI0OBOE pacIIupEHHUE U CKATHE.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JIBUKEHHUS YaCTHIL.

Buyrpennsis sHeprust CriocoObl U3BMEHEHNS BHYTPEHHEHN SHEPTUu: TeIionepeiada i COBepIIeHre padoThl.
Bunp! Tennonepeaayun: TENIONPOBOIHOCTh, KOHBEKIINS, U3TyUEHHE.

KonnyecTBo TemioTsl. Y aenabpHast TEMIOEMKOCTh BelllecTBa. Temioo0MeH 1 TeIIOBOE pPaBHOBECHE.
VYpaBHeHnue temioBoro 0ananca. [InaBinenne u oTBep/ieBaHUE KPUCTAJUIMYECKUX BEIIECTB. Y I€JbHas
TerioTa riasienus. [lapoodpazoBanue u konaeHcanus. Mcnapenue (MC). Kunenue. Y nenbHas Temiora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPHI KUTIEHHS OT aTMOC(hEpHOTo JAaBlieHus. BiaxkHOCTh BO3yXa.

OHeprus ToIIuBa. Y IebHas TEII0Ta CTOPaHus.

[Tpununs! paboTs! TernoBbix aurarenei. KI1J rermnoBoro nqsurarens. TennoBble ABUTaTeNH U 3aIIUTa
okpyxaromieit cpensl (MC). 3akoH COXpaHEHUS U PEBPAILEHHUS SHEPTHU B TEIUIOBBIX mporeccax (MC).

JdemoncTpanuu

1. Habnronenue OpOYHOBCKOTO JIBHIKEHUS

. HabGmronenue nuddys3un

. Habmroienue siBleHNi CMauMBaHUS U KaMUJUTSIPHBIX SIBJICHHUH

. HabmroieHre TenaoBoro paciimpeHust Tel

. I3aMeHeHue naBlieHus Ta3a Mpu H3MEHEHUU 00bEMa 1 HAarpeBaHUU UJTH OXJIAXKICHUH
. [TpaBmita u3MepeHus TeMIepaTypsl

. Buael reruionepenaun

O N O O & WODN

. OxnaxeHre npyu CoBepUICHUN paboTh



9. HarpeBanue npu coBepiieHu# paboThl BHEITHUMHU CHIIAMH
10. CpaBHeHHE TEMIOEMKOCTEH Pa3IMIHBIX BEIIECTB

11. HaOnroneune KumeHus

12 HaGmnrozeHre MOCTOSHCTBA TEMITEPATYPhI IPU TUIABJICHUH
13. Moaenu TEeIIOBbBIX ABATATEIEH

JlaGopaTopHblie padoThI U ONBITHI

1. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO TPUTSKEHUS

2. OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WIIK caxapa

3. OnbIThI 110 HAOTIOJEHUIO TETIJIOBOTO PACIIMPEHUS Ia30B, JKUAKOCTEH U TBEPIBIX Tel

4. OmnpeneneHue AaBICHUs BO3yXa B OaJUIOHE LITIPHUIIA

5. OnBITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh JJaBJICHUS BO3J/lyXa OT €ro o0b&Ma U HarpeBaHUsI WK
OXJIQXKICHUS

6. [IpoBepka THITOTE3bI TUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIONKA )KUIKOCTH B TEPMOMETPHUYECKON TPYOKe
OT TeMIIepaTyphl

7. Habmroienve u3MeHeHUsl BHYTPEHHEH SHEpTUH Tejla B pe3yNbTaTe TeIionepeay 1 padoThl BHEIIHUX
cui

8. UccnenoBanue sBleHUs TEIIO00OMEHA ITPU CMEIIMBAHUU XOJIOAHON U ropsueii BOBI

9. OnpeneneHue KOJIMUECTBA TEILIOTHI, TOJIYYEHHOT'O BOJIOM MPU TEIIIO0OMEHE C HarpeThiM
METANTUYECKUM HUITUHAPOM

10. Onpenenenue yaenbpHOM TEMIIOEMKOCTH BEIIECTBA

11. VccnenoBanue mpoiecca uCrapeHus

12. Onpenenenne OTHOCUTENBHOMN BIaKHOCTH BO3yXa

13. Onpenenenue yaenbpHOM TETUTOTHI TUTABIICHHS JTb/1a

Pasznen 2. 3J1eKTpuqec1me N MAarHUTHBIC SAIBJICHUSA

DnexTpusanus Tena. J[Ba posa aneKTpuIecKux 3apsaoB. BzanmoaenicTeue 3apsokeHHBIX Tell. 3akod Kynmona
(3aBUCHMOCTB CHJIBI B3aUMO/IEHCTBUS 3aPsDKEHHBIX TEJ OT BEIMYMHBI 3apSA0B M PACCTOSIHUS MEXKY T€TaMu).
Onextpudeckoe nojie. Hanpspk€HHOCTD anekTpruyeckoro nosts. [IpuHnun cynepno3sunuu 3MeKTpu4ecKux

noJiel (Ha KaueCTBEHHOM YpOBHE).

Hocurenu anexTpuueckux 3apsiioB. DlIeMeHTapHbIN dnekTpudeckui 3apsaa. Ctpoenue aroma. [IpoBogHuku
U TURJIEKTPUKU. 3aKOH COXpaHEHUS 3JIEKTPUUECKOr0 3apsiia.

DNEKTPUYECKH TOK. Y CIOBHS CYILIECTBOBAHUS dJIEKTPUUECKOr0 TOKA. FICTOUHMKH IOCTOSTHHOTO TOKa.
JleiicTBUSA 2IEKTPUYECKOT0 TOKA (TEIIOBOE, XUMUYECKOE, MarHUTHOE). DJIEKTPUUYECKUN TOK B )KMJIKOCTAX
U rasax.

Onexrpudeckas nenb. Cuina Toka. DieKTpudeckoe HanpsikeHne. ColpoTHBIIEHNE IPOBOIHUKA. Y IENbHOE
COINPOTHBIIEHHE BemlecTBa. 3akoH OMa Juist yyacTka 1end. [locienoBaTenbHoe U napajlielIbHOE COEMHEHHE
IIPOBOJHHKOB.

Pabota u MOILITHOCTH 3JIEKTpUYECKOTO ToKa. 3akoH J[xoyns— JleHna. DnekTpuueckue enu 1 noTpeouTenu
3JIeKTpUUYecKoi sHepruu B ObITy. KopoTkoe 3aMmblkaHue.

IlocTossHHBIE MarHuTHl. B3anmmoneicTBHE NMOCTOSHHBIX MarHUTOB. MarHuTHoe nojie. MarHuTHoe nosue
3eMJIM U €r0 3Ha4eHue [T KU3HU Ha 3emiie. OnbIT Dpcrena. MarHuTHOE MoJie 3JIEKTPUYECKOTO TOKA.
[IpuMeHeHne ANEKTPOMArHuTOB B TEXHUKE. JIeiICTBHE MarHUTHOTO MOJIsI HA IPOBOJIHUK C TOKOM.
DIIEKTPOABUTATENH TOCTOSHHOTO TOKA. MICIob30BaHME ATIEKTPOABUTATENCH B TEXHUUECKUX YCTPOMCTBAX U
Ha TPaHCIOpTE.

OmnpiTel Dapanes. SABneHue ekTpoMarauTHoM nHAykuuu. [Ipasuio Jlenua. dnextporeneparop. Criocoobr

MOJIYy4CHUS BHGKTpH‘IeCKOﬁ SHCPTHUHU. 9JI€KTpOCTaHI_[I/II/I Ha BO300HOBIISIEMBIX HCTOUHHKAX OHCPIUH.



Hdem
1.
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OHCTpPAlMHU
DJIeKTpU3alus Tel
JIBa po1a RIIEKTPUUYECKUX 3apSI0B U B3aUMO/ICHCTBHE 3apSIKCHHBIX TEJl
Y CTpolcTBO U IEUCTBUE 3IEKTPOCKOIA
DIIeKTpOCTaTUYeCKast MHIYKIIHS
3aK0H COXpaHEHUs JICKTPUICCKUX 3apsiI0B
[TpoBOAHUKY M TUATICKTPUKHU
MopenupoBaHHE CUIOBBIX JIMHUH JIEKTPUUECKOTO MOJISI
VI CTOYHMKH MOCTOSTHHOI'O TOKA
JleiicTBUS STIEKTPUYECKOTO TOKA
. DJIIEKTPUUECKUM TOK B )KUIKOCTH
. "a30BBIi1 pa3psg
. I3mepeHue cuitbl TOKa aMIepMeTpOM
. I3mMepeHue 37eKTpUIecKoro HampsKeHUsT BOJBTMETPOM
. Peocrar u mara3uH conpoTuBIICHUM
. BzaumopelicTBre MOCTOSHHBIX MATHUTOB
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICIICHHS ITOJIOCOB MarHuTa
. MoaenupoBaHre MarHUTHBIX TOJICH MTOCTOSIHHBIX MAarHUTOB
. OneIT DpcTena
. MarauTHoe 1moJie Toka. DJIEKTPOMarHuT
. JleficTBHEe MarHUTHOTO TIOJIsI HA TPOBOJIHUK C TOKOM
DJIEKTPOABUTATENH TIOCTOSHHOTO TOKA
. UccnenoBanue siBJIE€HUS 3IEKTPOMarHUTHOM MHAYKIIUU
. OnbiTel @apanes
. 3aBUCUMOCTb HaIlpaBJIE€HU UHAYKIIMOHHOTO TOKa OT YCJIOBUW €r0 BO3HUKHOBEHUS
. DIIEKTpOreHepaTop MOCTOSHHOI'O TOKA

JlabopaTopHbie padoThI M ONBITHI

1.

o s~

6.

OnbIThl IO HAOIIOAEHUIO SJEKTPU3ALIUY TNl MHAYKIIUEH U IPH CONPUKOCHOBEHU U

HccenenoBanne 1eiCTBUA JIEKTPUYECKOTO NOJI HA IPOBOJAHUKH U TUAJIEKTPUKU

C6opka 1 mpoBepka paboThI AIEKTPUUECKOI IIeTH TOCTOSIHHOTO TOKA

W3mepeHne u perynupoBaHue CUIIbI TOKA

W3mepeHne U perynupoBaHue HaIPSIKEHUS

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS pE3UCTOPA U

HAITPsKCHUSA HAa pE3UCTOPC

7.

OHI)ITBI, JAEMOHCTPUPYIOMIUE 3aBUCUMOCTD SJICKTPUUCCKOT'O COMMPOTHUBIICHHUA ITPOBOJAHMKA OT €TI0 AJIMHEI,

rjionrajay nmornepeyYHoro CEUYCHUA U MaTepuajia

8.
9.

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

ITpoBepka npaBuia CII0KEHUS HAPSHKEHUH IPU MTOCIIEI0BATEIIBHOM COEIMHEHUH JIBYX PE3UCTOPOB
[TpoBepka mpaBuia 1JIs CHITBI TOKA TTPH ApaJLICIIEHOM COSIMHEHUN PE3UCTOPOB

Omnpenenenne paboTHI AIEKTPUIECKOTO TOKA, HAYIIETO YePe3 PE3UCTOP

Omnpenenenne MOIHOCTH AJIEKTPUIECKOTO TOKA, BBIJEIAEMOI Ha pe3ucTope

HccnenoBanue 3aBUCUMOCTH CHJTBI TOKA, HYIIETO Yepe3 IAMIIOUKY, OT HANpSHKCHUS Ha HeH
Omnpenenenue KI1J] narpeBarens

HccnenoBanue MarHUTHOTO B3aUMO/ICHCTBHUS IOCTOSTHHBIX MarHUTOB

N3y4yeHne MarHUTHOTO TOJIS TIOCTOSTHHBIX MAarHUTOB IIPH X O0BEAMHEHNUH U Pa3AeICHUN
HccnenoBanue 1eHCTBHS 3IEKTPUYECKOT0 TOKA HA MATHUTHYIO CTPEJIKY



17. OmbITHI, IEMOHCTPHUPYIOIIHE 3aBUCMOCTD CHIIBI B3aUMO/ICHCTBUS KaTYIIKH C TOKOM M MarHuTa OT
CHJIBI TOKA U HAIIPABJICHUS TOKA B KaTyIIKe

18. M3yuenue aeiicTBUs MAarHUTHOTO MOJIsl HA IPOBOJIHUK C TOKOM

19. KonctpyupoBanue u u3yuyeHHE padOTHI 3JIEKTPOABHraTEINs

20. Uzmepenne KI1J] anexTpoaBUraTeIbHOM YCTAaHOBKU

21. OnBITHI IO UCCIIEAOBAHUIO SBICHHS DJIEKTPOMArHUTHON MHYKIIMU: HCCIIEI0BaHHE U3MEHEHU I

SHAYCHUA U HAITPABJICHUA HHAYKIIMOHHOI'O TOKA.

9 KUIACC

Pa3zgena 1. Mexanndeckue iBJICHUSA

Mexanunueckoe nBuxenue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh MEXaHUUECKOIO
JIBHKEHMs. PaBHOMEPHOE IPSIMOJIMHEMHOE ABMXKEHNE. HepaBHOMEpHOE IPAMOIMHENHOE JBUKEHHUE.
Cpenssisi ¥ MTHOBEHHAsI CKOPOCTh TeJla IPU HEPaBHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHoyckopeHHOe npsiMosinHeriHoe ABuxkeHne. CBoboaHoe nagaenue. OnbiTel ["anumes.

PaBHOMepHOE€ nBHKeHUE 10 okpyx)HOCTHU. [Iepron u yactora oOpamienus. JIuneitHas u yriaoBasi CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

[Iepssiii 3akon HetoToHa. BTopoii 3akon HetoTona. Tperuii 3akon HetoTona. [Tpunuun cynepnozunuu
CUII.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cuja TPEHUsI CKOJIbKEHUS, CUJIa TPEHUSI TTIOKOS, APYTUe BUIBI
TpPEHUS.

Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHHUs. Y CKOpEeHHE CBOOOTHOTO NajieHus. JIBIKeHHE TUIaHeT
Bokpyr Counrna (MC). ITepBast kocMuyeckasi CKOpocTh. HeBecoMOCTh U meperpy3KH.

PaBHOBecue maTepuanbHOM TOUKU. AOCOTIOTHO TBEPIOE TENl0. PaBHOBeCHE TBEPIOTO TEa ¢ 3aKPEIIEHHOM
0CbI0 BpaleHus. MomeHT cuiibl. LIeHTp TskecTH.

Nmnynbe Tena. I3menenue ummnynsca. UMnynbe cuiibl. 3aK0H cOXpaHEHHS UMITyJIbca. PeakTuBHOE
nswkerne (MC).

Mexanunudeckas paboTa U MOIIHOCTb. PaboTa cuit TskecTH, ynpyroctu, TpeHust CBsi3b SHEPTUH U pabOThI
[ToreHnnanbHas YHEPTUs TENA, IOIHATOrO HaJ IOBEPXHOCTHIO 3eMIIH. [loTeHIIManpHas S3Heprus CxKaTou
npyxuHbl. Kunetnueckas sHeprus. Teopema 0 KHHETUUECKON SHEPTUU. 3aKOH COXPAaHEHUS MEXaHUYECKON

SHEpPrUu.

JdemMoncTpauuu

HabmroneHne MexaHnuecKoro ABUKEHHsI TeJla OTHOCUTENIBHO Pa3HbIX Te 0TcuéTa

CpaBHeHue IyTeill U TPAEKTOPUI IBUKEHUS OJHOTO U TOTO XK€ TeJIa OTHOCUTEIBHO PAa3HBIX TEI OTCUYETA
N3mepeHne CKOpOCTH U YyCKOPEHUS TPSMOJIMHEWHOTO JBUKEHUS

HccnenoBanne MpU3HAKOB PAaBHOYCKOPEHHOTO JBM)KEHHUS

o s wn e

Habmonenne nBuxkeHus Tesa 1o OKpyKHOCTH

6. HaGronenne MexaHn4ecKHuX SBJICHHM, MPOUCXOAIINX B cucTeMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOMHETa (PU3UKU

7. 3aBUCHMOCTH YCKOPEHUS TeJla OT MAacChl Tela U IEUCTBYIOIICH Ha HETO CHJIBI

8. HalGumronieHune paBeHCTBa CUIT ITPU B3aUMO/ICHCTBUH TET

9. M3meHeHue Beca Teja MPH YCKOPEHHOM JIBH)KEHUHU

10.ITepenaua umiynbca Npu B3aMMOAECHCTBUU Tell

11.1IpeobpazoBaHms JHEPTUU NIPH B3aUMOACHCTBUH TEI

12.CoxpaHeHne UMITyJIbCa IIPH HEYIIPYTOM B3aUMOJICHCTBUN

13.CoxpaHeHne UMITyJIbca MPH a0COIIOTHO YIIPYTOM B3aUMOICHCTBUH

14 HabnroneHue peakTHBHOTO JBUKCHHS



15.CoxpaHeHnne MEXaHMYECKOM SHEPTHH ITPHU CBOOOTHOM MaICHUHU
16. CoxpaHeHrE MEXaHWYECKOW SHEPTUH TTPH ABMKECHUH Tella O JCHCTBUEM MPYKIHBI

JlaGopaTopHbie padoThI U ONBITHI

1. KoHcTpyHnpoBaHHe TpaKTa Jjisl pa3roHa U JaJIbHEHIIIEro paBHOMEPHOTO JIBM)KCHUS ApUKa HITH
TEJICHKKHU

2. Ormpenenenue cpeHel CKOPOCTH CKOJbXEHUS OPYCKa MM IBUKSHHS IIapHKa M0 HAKJIOHHOM
IUIOCKOCTH

3. Ormpenenenue yCKOpEHHs Tella IPU paBHOYCKOPEHHOM JBMKEHUH 110 HAKIIOHHOM TNIOCKOCTH

4. ViccnenoBaHue 3aBUCUMOCTH IIyTH OT BpEMEHH IIPHU PABHOYCKOPEHHOM JIBHKEHHH 0€3 HauaJIbHOU
CKOpPOCTH

5. TlpoBepka rumoTe3bl: €CIIv MPU PAaBHOYCKOPEHHOM JBI)KEHUH 0€3 HAYaIIbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psii HEUETHBIX YHCEN, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH OJJMTHAKOBBI

6. MccnenoBanne 3aBUCHMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JaBJICHUS

7. Ompenenenne KodpPUIEHTA TPEHUS CKOIBKEHUS

8. Ormpenenenne KECTKOCTHU MPYKUHBI

9. Ompenenenue pabOTHI CUIIBI TPEHHUS IPY PABHOMEPHOM JIBUKEHHUH TeJIa 110 TOPHU30HTATBHON
MIOBEPXHOCTH

10.Onpenenenne pabOTHI CHIIBI YIPYTOCTH TMPH MOABEME Tpy3a C UCIOJIb30BAHUEM HETIOIBHUKHOTO U
MOJABUXKHOTO OJIOKOB

11.M3y4deHue 3aKOHA COXPaHEHUS SHEPTUH

Pa3nen 2. MexaHn4ecKHe KOJI€0AHNA U BOJHBI

KonebarensHoe npmxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUIL: TepHo/l, 4aCTOTa, aMILIUTY/ 1a.
MaremaTudeckuii U npyXKUHHBINA MasTHUKH. [IpeBpaliieHue sHepruu npu Koyie0aTeIbHOM IBHKEHUH.
3aryxaronue Konebanus. BeinyxeHHblie konebanus. Pesonanc. Mexanndeckue BoiaHbl. CBOICTBa
MEXaHUYECKUX BOJIH. [Ipo 10JIbHBIE U MTONIEpEYHBIE BOJIHBL. JJIMHA BOJHBI U CKOPOCTB €€ pacIpOCTPaHECHUS.
MexaHu4eckre BOJHBI B TBEPIOM Telte, ceficMuueckue BoHbl (MC).

3Byk. [')poMKOCTh 3ByKa 1 BbicOTa TOHA. OTpaxkeHue 3Byka. MH(pa3Byk U yIbTpa3ByK.

JdemMoncTpauuu

1. HaGmronenue xonebanuii Tei moj1 AeHCTBUEM CHIIBI TSKECTU U CHIIBI YIIPYTOCTH
2. HaGmronenue konebaHuii rpy3a Ha HUTH U Ha TIPY>XUHE

3. HaGnroieHue BbIHYXIEHHBIX KOJIEOaHUH U pe30HaHca

4. PacripocTpaHeHHe MPOAOJILHBIX U MTOTIEPEYHBIX BOJIH (Ha MOJIEITH)

5. HaGnroienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKycTH4ecKHii pe30HaHC

JlaGopaTopHbie pad0ThI U ONBITHI

1. Ompenenenre 4acTOTHI U NEpUO/ia KoJeOaHU MaTeMaTHYeCKOro MasiTHUKA

2. OnpeseneHue YacTOTHI M TEpHOAa KOJIeOaHUH NPy KUHHOT'O MasiTHUKA

3. UccnenoBanue 3aBUCMMOCTH NIEpro/1a KoJeOaHuH MOJIBEIIEHHOT0 K HUTH Tpy3a OT JJIMHBI HUTH

4. HccnenoBanue 3aBUCUMOCTH MIEPHO/1a KOJIEOAHU IPYKMHHOTO MasiTHUKA OT Macchl rpy3a

5. IlpoBepka HE3aBUCUMOCTH Mepro/ia KoieOaHuii rpy3a, MOABEIIEHHOT0 K HUTH, OT MacChl Tpy3a

6. OnbITH, IEMOHCTPUPYIOLINE 3aBUCUMOCTb IIepro/ia KojaeOaHU IpyKHHHOTO MasiTHUKA OT MacChl rpy3a
U KECTKOCTU MIPYKUHBI

7. U3mepenue ycKopeHusi CBOOOTHOTO TTaIeHUS

Pa3nen 3. DiieKTpOMArHUTHOE 110J1€ M 3JIEKTPOMATHUTHBIE BOJTHBI



DJIEKTPOMArHUTHOE MOJI€. DJIEKTPOMArHuTHbIEC BOJIHBI. CBOMCTBA 3JICKTPOMArHUTHBIX BOJIH [1Ikana
3JIEKTPOMArHUTHBIX BOJIH. VIcTI0Ib30BaHUE AIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBS3H.
DnekTpoMarHuTHas npupoza ceeta. CKkopocTh cBeTa. BosiHOBBIE CBOICTBA CBETA.

JdemMoHcTpanuu
1. CBoiicTBa 3J€KTPOMarHUTHBIX BOJIH

2. BoHOBEIE CBOMCTBA CBETA
JlaGopaTopHbie padoThI U ONBITHI

1. I3y4yeHnue CBOHCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO TesehoHa

Pa3gea 4. CBeToBbI€ AIBJICHUSA

JlyueBas monens cBera. Mictounuku cseta. [IpsmonnHeiinoe pacipoctpanenue cBera. 3atmenus CoiHIa U
Jlynsl. Otpaxkenue ceta. [1nockoe 3epkano. 3akoH OTpakeHUsI CBETA.

IIpenomnenue cBera. 3akoH npenomieHus ceera. [loHoe BHyTpeHHee oTpaxkeHue cBera. Mcnonb3oBaHue
IIOJIHOI'O BHYTPEHHET0 OTPAKEHMS B ONITHYECKUX CBETOBOJAX.

JIunza. Xon ny4eit B tun3e. Ontuyeckas cucrema oroarnmapara, Mukpockona u teaeckona (MC). I'na3
KaK ONTHYECKasi CUCTEMA. bIN30pyKOCTh U 1aJIbHO30PKOCTb.

Paznoxenue 6enoro ceera B ciekTp. OnbliTel HptoToHa. CriojkeHne CeKTpaibHbIX LIBETOB. Jlucnepcus

CBCTa.

JdemMoHcTpauuu

[IpssMOonMHENHOE pacIIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenue n300paxeHni B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTruyeckuii CBETOBO/I.

Xox nydeil B cobuparoniei JuH3e.

XoJ1 Ty4dei B pacCEeUBAKOIIEH JTMH3E.

[Tonyuenue nuzo0pakeHUM ¢ MOMOIIBIO JIMH3.
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[Ipunnun neiictBus goroanmnapara, MUKpPOCKOIIA U TEJIECKOIIA.
10.Mopenb riiasa.

11.Pa3noxenue 0e10ro CBeTa B CIIEKTP.

12.TTomyuenue 6€70T0 CBETA MIPH CII0KEHUH CBETA PA3HBIX IIBETOB.

JlaGopaTopHbie padoThI U ONBITHI

1. ViccnenoBanue 3aBUCUMOCTH yTIJla OTPa)K€HUsI CBETOBOTO JIyda OT YIJia aJeHHUs.

2. N3ydenne xapakTepuCTHUK H300pakeHUs IPeIMeTa B IMIIOCKOM 3€pKale.

3. UccrnenoBanue 3aBUCUMOCTH YTJIa IPETOMIICHUSI CBETOBOTO JIyda OT YIJia MaJCHUs Ha TPAHUIIE «BO3YX
—CTEKJIIO».

4. TTony4yenne n300paxeHUH ¢ TOMOIIBIO COOMPAIOIIEH TUH3BI

5. Onpenenenue (OKyCHOTO PAaCCTOSHUS U ONTHYECKOM CHIIBI CO OMparomieil TMH3bI.

6. OIBITHI 110 Pa3NIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. ONBITHI 110 BOCTIPUSATHUIO I[BETA MPEAMETOB MPU UX HAOIIOJCHUH Yepe3 IIBETOBBIC PUIBTPHI.

Pa3gen 5. KBaHTOBbBIE AIBJ1eHUS
OmnbiThl Pesepdopaa u mnanerapuas moaens aroma. Mogens aroma bopa. Mcnyckanue u nmorjiomnieHue
cBera atToMoM. KBaHThI. JInHelyaTbie ClIeKTpHI.

PannoaktuBHOCTE. Anb(a, 6eTa n rammanznydenus. CTpoeHne aTOMHOTO sjipa. HykimoHHast Moenb



aTOMHOTO siapa. M30TomEI.
PannoaktuBHbie npeBpaienus. [lepuoa nmonypacmnaaa aTOMHBIX SIAEP.
S nepHblie peakiyu. 3aKOHbI COXPAHEHUS 3apsI0BOTO M1 MACCOBOTO YU CEN. DHEPTHUS CBSA3U aTOMHBIX SIIEP.
CBs13b MacChl ¥ dHEpruM. Peakiuu cuaTesa u aenenus saep. Mcrounnku sneprun Cosnma u 38831 (MC).
SInepHast sHepreTuka. JlecTBHS paAMOaKTUBHBIX H3JIy4eHU Ha KuBbIe opranu3msl (MC).

JdemMoHcTpauuu

1. CrexTpsl U3IIy4eHUS U MOTJIOLIECHHUS.

2. CexTpbl pa3InyHbIX Ta30B.

3. CnexTp BozOpoa.

4. HabGmroeHue TpekoB B kamepe Buiibcona.

5. Pabota cuérurka HOHU3UPYIOIUX H3ITy4EHUH.

6. Peructparnus nu3nydeHust IpUpOIHBIX MHHEPAJIOB U IPOIYK TOB.

JlaGopaTopHblie padoThI U ONBITHI

1. HaGmroieHue CIUTOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITyUCHHS.

2. VlccnenoBaHue TPEKOB: M3MEPEHHUE SHEPTUHU YACTULIBI TIO TOP MO3HOMY TyTH (110 poTorpadusm).
3. U3mepenue paarnoakTHBHOTO OHA.

IloBTOPUTEILHO-0000 AU MOIYIb

[ToBTOpHUTETHEHO-0000MAOIIII MOTYJTb TIPEHA3HAYCH /IS CHCTEMATU3AUH H 0000IICHHUS TIPS IMETHOTO
COJZICPKAHMSI M OTIBITA JEATEIFHOCTH, IPUOOPETEHHOTO MPH U3YYSHUHU BCETO Kypca PU3UKH, a TAKKE IS
noAroToBKH K OCHOBHOMY rOCYJapCTBEHHOMY dK3aMeHY MO (U3HKE IS 00y4YaroluXcsi, BRIOPaBIINX 3TOT
y4eOHBIH IpeIMeT.

HpI/I HU3Y4YCHHHU JAHHOT'O MOAYJIA PCATM3YIOTCA U CUCTEMATUSHUPYIOTCA BUIbI JCATCIIBHOCTH, HAa OCHOBE
KOTOPBIX o0ecrieynBaeTcst JOCTHIKCHHUC MPCAMETHBIX U MCTAITPCIMCTHBIX IINTAHUPYCEMBIX PE3YJILTATOB
00yueHnus1, GopMHUpPYETCS ECTECTBEHHO-HAYYHAsi TPAMOTHOCTh. OCBOEHHE HAYUYHBIX METOJIOB UCCIICTOBAHUS
SIBJIEHUU mpupoabl U TCXHUKH, OBJIAICHUC YMCHUAMU OOBACHATH (1)I/ISI/I‘~I€CKI/I€ ABJICHUA, IPUMCHSA
IMMOJIYYCHHBIC 3HAHUA, pe€IIaTh 3aJa4u, B TOM YHUCJIC KAUCCTBCHHBIC U OKCIICPUMCHTAJIBHEIC.

[IpyHUIMNIMAIBHO 1€ATENBHOCTHBIN XapaKTep JAHHOTO pa3jiesia peajin3yeTcs 3a CUET TOTO, UTO yJaluecs
BBITTIOJIHAIOT 3aJaHu s, B KOTOPbIX UM npeﬂnaraeTc;{:

— Ha OCHOBC ITOJTYYCHHBIX 3HAHUI pacrio3HaBaTb U HAYYHO OOBSICHATD (1)I/I3I/I‘~IGCKI/I€ SIBJICHHUS B

OKpY>KaroIIel MpUpoJie ¥ TOBCETHEBHOM )KU3HU;

— HCIOJIb30BATb HAYYHBIC MCTOABI UCCIICAOBAHUS (I)I/ISI/I‘IGCKI/IX SIBJICHHI, B TOM YHUCIIE O IMPOBCPKU
THUIIOTE3 U MOJYYCHUS TCOPETUUCCKUX BBIBOIOB,

— OOBSICHATH HaYYHBbIC OCHOBBI HanOo0JIee BaXKHBIX JOCTHXKEHUM COBPCMCHHBIX TEXHOJIOTHUH,
HalpuMep, MPakTUICCKOro UCITOJIB30BaHU A PA3JIMYHBIX HCTOYHUKOB S9HCPIrh Ha OCHOBC 3aKOHA IIpC-
BpalllCHUA U COXPAHCHUA BCEX U3BCCTHLIX BUNOB SOHCPTHUHU.

Ka;maﬂ N3 TCM OJAHHOT'O pa3aciia BKIIHOYACT SKCIICPUMCHTAJIIbHOC UCCIICIOBAHNUC 0606H.I3.IOIJ.I€FO
XapaxkTepa. Paznen 3aBCPIIACTCS ITPOBECACHUCM JHAarHOCTHYECKOM U OLIEHOYHOH pa6OTBI 3a KypcC OCHOBHOM
IIKOJIBI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

N3ydenue yuebHoro npeamera «du3nka» Ha ypoBHE OCHOBHOT'O 00111eT0 00pa30BaHUs TOIKHO
o0ecrneunBaTh JOCTHKEHUE CIIEIYIONIUX IMYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbBIX
pEe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJBTATDBI
Ilampuomuueckoe 6ocnumanue:
— MPOSBIICHHUE UHTEpPECa K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (M3NUECKON HayKH;
— LIEHHOCTHOE OTHOIIEHHUE K TOCTH)KEHUSIM POCCUNCKUX YUEHBIX (DU3HKOB.
I'pasicoanckoe u dyxo6Ho-upagcmeenHoe 60cnumanue:

— TI'OTOBHOCTb K dAKTUBHOMY Y4YdaCTHIO B 06CY)K,I[€HI/II/I O6HI€CTB€HHO'3H&LII/IMBIX N OTHYCCKHX l'IpO6J'IeM,
CBsA3aHHBIX C ITPAKTHYCCKUM IIPUMCHCHHUEM JOCTHXKEHHU M (I)I/ISI/IKI/I,

— OCO3HaHHEC Ba)XHOCTH MOPAJIbHO-3TUYCCKUX ITPUHIUIIOB B JCATCIbHOCTH y‘IéHOFO.
Icmemuueckoe eocnumanue:.

— BOCHPHSITHE ICTETUUECKUX KaueCTB (PU3MUECKON HAYKU: €€ TapMOHUYHOT0 TOCTPOEHMUSI, CTPOTOCTH,
TOYHOCTH, JIJAKOHUYHOCTH.

llemwcmu HAY4YHO20 NO3HAHUA .

— OCO3HaHME IEHHOCTH (PU3UUECKON HayKH KaK MOLTHOIO HHCTPYMEHTA [TI03HAHUS MUPA, OCHOBBI
pPa3BUTHUS TEXHOJIOTHUM, BAXKHEHUILIEH COCTABIISAIONIEH KYJIbTYPHI,

— pa3BUTHE HAYYHOM JTF0O03HATENFHOCTH, UHTEpEca K UCCIeI0BATEIbCKOM AeSITEILHOCTH.
Dopmuposanue Kynbmypol 300p06ba U IMOUUOHATLHOZ0 O1A20NONYUUA '

— OCO3HaHHC ICHHOCTHU 0e30I1acHOTO o6pasa JKU3HU B COBPCMCHHOM TEXHOJIOTHYCCKOM MUPC,
BaKHOCTHU ITPABUJI 0e30MmacHOro MOBCACHUS HA TPAHCIIOPTE, HA JOPOTaX, C SJICKTPUICCKUM U TCIIJIOBBIM
O60py,[[OBaHI/IeM B JOMAIIHUX YCJIOBHSIX,

— c(hopMUPOBaHHOCTH HaBbIKa peIeKCHH, IPU3HAHKUE CBOETO MpaBa Ha OMIHOKY ¥ TaKOTo )K€ Ipasa y
APYTOro YenoBeKa.

Tpyooeoe éocnumanue:

— aKTHBHOE YYacTHE B PCIICHUU MPAKTUYECKUX 3a/1a4 (B paMKaxX CEeMbH, IIKOJIbI, TOPO/Ia, Kpas)

TEXHOJIOTUYECKOM U COIMaIbHON HANPaBIEHHOCTH, TPEOYIOUINX B TOM YHCIe U (PU3NUECKUX 3HAHUH;
— HHTEepec K MPaKTUYECKOMY M3Y4YEeHHIO Mpodeccuid, CBSI3aHHBIX C (PU3UKOM.
JKonocuueckoe eocnumanue:

— OpHEHTalus Ha IpUMEeHEeHNe (PU3NUECKUX 3HAaHUH JIJIS pelIeH s 3a/1a4 B 00JIaCTH OKpYy>KaroIiei
Cpebl, INTAHUPOBAHHUS ITOCTYIKOB M OLIEHKN UX BO3MOKHBIX MOCIEACTBAN ISl OKPYKAIOLIEN CPEJIbI,

— OCO3HAHHE TII00ATBFHOTO XapaKTepa SKOJIOTHUYECKUX MPOOJIEM U MyTeH UX pEeIIeHHS.
Aoanmauyusn 00yuarouiezoca K UsMEHAIOUWUMCA YCI08UAM COUUATLHOU U RPUPOOHOIL CPEObl:

— MOTPeOHOCTH BO B3aUMOJIEHCTBUHU MPYU BBHIMOIHEHUH UCCIIEIOBAaHUHN U IPOEKTOB PU3NYECKOM
HAIPaBJICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHUX;

— IOBBINICHUC YPOBHHA CBOEM KOMIIETEHTHOCTH 4epe3 IMPAKTHYCCKYIO ACATCIIBHOCTD,



— moTpeOHOCTh B (POPMUPOBAHHIH HOBBIX 3HAHHI, B TOM YHclie JOPMYIHPOBATH UACH, TIOHATHUS,
TUMOTE3bl 0 (PU3UYECKUX OOBEKTaX U SIBJICHHSIX;

— 0CO3HaHHe Ie(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;
— TUIAHUPOBAHHE CBOETO Pa3BUTHS B IPUOOPETEHNH HOBBIX (PM3UUYECCKUX 3HAHUH;

— CTPEMIICHUC aHAJIM3UPOBATh U BBIABJIATH B3aUMOCBA3U IIPHUPOBI, O6H.[€CTBa N 5KOHOMHMKH, B TOM
YHCJIC C UCITIOJIB30BAHHEM (1)I/I3I/I‘IGCKI/IX 3HaHI/II71;

— OII€CHKAa CBOHX HeﬁCTBHﬁ C y‘léTOM BJIMSIHHA HAa OKPYXKAIOMIYIO CPpEAY, BO3SMOXHBIX r100aJbHBIX

OCJIEICTBUH.

METAIIPEJIMETHBIE PE3YJIBTATBI
YHuBepcajibHbIE IO3HABATEIbHbIE 1eHCTBUSA

ba3zoewvie nocuueckue oeticmeusn .
— BBISIBIIAITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJICHHUI);
— YCTaHABJIMBATh CYIECTBEHHBII MpU3HAK KJIacCU(pUKALUN, OCHOBAHHUS [l 0000IIEHNS U CPABHEHUS;

— BBIABJIATb 3dKOHOMCPHOCTHU U ITPOTUBOPCUHA B paCCMATPHUBACMbBIX (I)aKTaX, JaHHBIX U Ha6J'IIOI[eHI/I$IX,
OTHOCAIIIUXCA K (I)I/ISI/IIICCKI/IM SIBJICHUSIM,

— BBIABJIATH NPUYIUHHO-CJICACTBCHHBIC CBA3U ITPU U3YUYCHUU (1)I/ISI/II-ICCKI/IX SIBJICHUH U IIPpOLECCOB,
ACIaThb BBIBOALI C UCITOJIB30BAHUECM ACAYKTUBHBIX U MHAYKTHBHBIX YMOBaKJIIO‘-IeHI/If/'I, BbIABUT'aTh
THUIIOTC3BI O B3AUMOCBA34AX (1)I/ISI/I‘I€CKI/IX BCJIMYUH,

— CaMOCTOATEIBHO BBIOMpATh c11oco0 perieHus yueOHoi (pu3nueckoi 3a1aun (CpaBHEHNE HECKOJIBKUX
BapUaHTOB pellIeHUs, BBIOOp Harbosiee NOIXOAIEro ¢ yYETOM CaMOCTOSATEIbHO BIIETICHHBIX
KPUTEPUEB).

ba3zoewvie uccneoosamenvckue oeiicmeus.
— HCHOJIb30BaTh BOMPOCHI KaK UCCIEA0BATENbCKUI HHCTPYMEHT TO3HAHMS,

— MPOBOAUTH IO CAMOCTOATCIIBHO COCTABIICHHOMY IIJIAHY OIIBIT, HECJIOKHBIM (1)1/131/1%010/1171
OKCIICPUMCHT, HEOOJIBIIOE HUCCICAOBaHUC (1)I/I3I/III€CKOFO SIBJICHUSI,

— OICHHBATb HAa TPUMCHUMOCTb U JOCTOBECPHOCTb I/IH(I)OpMaLII/IIO, MOJIYUYCHHYIO B XO0AC€ UCCICOAOBAHUS
HWJIA DKCIICPUMEHTA,

— CaMOCTOSTEIIBHO (JOPMYIUPOBATH 000OIIEHNS U BEIBOBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0/ICHHS, OTIBITA, HCCIICIOBAHMS,

— IPOTrHO3UPOBATE BO3MOXKHOC nanLHeﬁmee pasBUTHUC (i)I/ISI/I'-IeCKI/IX IMPONHECCOB, a TAKKC BbIIBUI'aTh

MIPEATIONIOKEHUS 00 MX PA3BUTHHU B HOBBIX YCIIOBHUSIX U KOHTEKCTaX.
Pabooma c unghopmayueir:

— MPUMEHSATH Pa3IUYHbIE METO/Ibl, HHCTPYMEHTHI U 3alIPOCHI IIPH MOUCKE U 0TOOpe HHPOPMAITUHU UITH
JAHHBIX ¢ Y4ETOM MPEATI0KEHHON yueOHOM (hu3nueckoi 3a1auu,

— aHaJM3UpOBaTh, CHCTEMATU3UPOBATH U UHTEPIIPETUPOBATH HH(POPMAIINIO PA3TUYHBIX BUJOB U (hOpM
[IPEACTaBIICHNUS,

— CaMOCTOATEIbHO BBIOUPATh ONTUMANIbHYIO POpMY MpeIcTaBIeHus HH(POpMAIMHU U WILTIOCTPUPOBATH
pelIaeMble 3a/1a4u HECTIOKHBIMU CXeMaMHy, AuarpaMmMamMu, HHOU rpadukoil U 1X KOMOMHALUSIMH.



YHuBepcajibHble KOMMYHUKATHUBHbIE 1eHCTBUS

Obwenue:.

— B X0Jie 00CcyXIeHHsI yueOHOTr0 MaTepuaa, pe3yibTaToB Ja00paTOPHBIX PadOT M MPOEKTOB 334aBATh
BOIPOCHI 110 CYIIECTBY 00CYK/1aeMOI TeMbI U BBICKA3bIBATh UJICH, HAIICIICHHBIC HA PEIICHUE 33aa4ul U
noJiiep Kanue OJ1aroKenaTeIbHOCTH OOLICHHUS;

— COIIOCTABJIATH CBOU CYXXACHUA C CYXKACHUAMU APYTUX YUACTHUKOB AMAJIOra, O6H8py>I(I/IBaTI>
pasiiniue U CXO0ACTBO HO3HI.[PII>1;

— BBIPAXXaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M IMCbMEHHBIX TCKCTAX,

— MyOJIMYHO IPEACTABIATH PE3YyJIbTAThl BBIMOJIHEHHOTO (PU3HUYECKOTO OIBITA (IKCIIEPUMEHTA,
HCCIIEIOBAHUS, IPOEKTA).

Coemecmnas oeamenpHocmy (COmpyoOHU4EeCmao).

— TMOHMMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHIHON U MHAUBUAYAJIbHOU paOOThI TP PELICHUN
KOHKPETHOM (hU3n4YecKoil mpoOIeMBlI;

— IPHUHUMATh LCIU COBMECTHOM ACATCIIBHOCTH, OPraHU30BbIBATH I[Gf/iCTBPI?I o €€ JOCTUKECHUIO:

pacnpenensTh PO, 00CYKAaTh MPOIECCHI M PE3YIbTaThl COBMECTHOM paboThI; 00001IaTh MHCHHUS
HECKOJILKUX JIIONEH,

— BBIIIOJIHATH CBOIO 4aCThb pa6OTLI, AOCTUI'asl KAUCCTBCHHOI'O pE3YyJibTaTa I10 CBOEMY HAIIPABJICHUIO U
KOOPpAUHUPYs CBOU HeﬁCTBHH C IpyruMH 4JICHaMH KOMaHbI,

— OIICHHUMBATh KAa4€CTBO CBOCI'O BKJIaZa B O6HII/II71 MMPOAYKT I10 KPUTCPHUAM, CAMOCTOATCIBHO

chOpMYITHPOBAHHBIM YIACTHHKAMU B3aUMOJICHCTBHSI.

YHuBepcajbHbIe peryJssTHBHbBIE 1€ CTBUA

Camoopzanuzayus:

— BBISABIIATH NPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUsAX, TPEOYIOMIMX JIJIs pelIeHus PU3MIeCcKUX
3HAHWM;

— OPHEHTHPOBATHCS B PA3NUYHBIX MOAX0AaX IPUHATHUS pelIeHUH (MHIUBUAYAIbHOE, IPUHATHE
peleHus B TpyIie, IPUHATHE peIlieHU Ipymnoil);

— CaMOCTOATENIBHO COCTaBIIATh AITOPUTM PELICHUs PU3NYECKOH 3aja4n W IJIaHA UCCIIEA0BaHUS C
y4€TOM UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATH IIpeJiaraeMble
BapHAaHTHI PELICHUH;

— JenaTh BEIOOP B OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
Camoxkonmpons (peghrexcusn):
— J1aBaTh QJICKBATHYIO OIEHKY CUTYaIlMU U TIPeIjIaraTh IiaH e€ N3MEHEHU;

— OOBACHSATH IPUYHHBI JOCTHKCHUS (HEJOCTHIKEHHS) PE3YJIbTATOB JACSTEIbHOCTH, 1aBaTh OI[CHKY
MPUOOPETEHHOMY OIIBITY;

— BHOCHUTH KOPPEKTHUBBI B ICATEIBHOCTH (B TOM YHCIIE B X0/ BHITIOJTHCHUS (PU3UUECKOTO UCCIICIOBAHUS
WJIM TIPOCKTA) Ha OCHOBE HOBBIX 00OCTOSITEIHCTB, M3MCHHUBILIUXCS CUTYAIlUH, YCTAHOBJIGHHBIX OIITHOOK,
BO3HUKIIUX TPYAHOCTEH;

— OIICHUBATb COOTBCTCTBUC PC3YyJIbTAaTa LCJIU U YCIIOBUAM.

3M01{MOHa./lebll7 UHmMeJl1eKm:



— CTaBHTb ce0sl Ha MECTO JIPYTIOro YEIOBEKa B XOJI€ CIIOpa MIIM IUC KYCCUU HA HAYYHYIO TEMY,

IMOHUMATb MOTHUBLL, HAMCPCHUA U JIOTUKY APYTroro.
Ilpunamue ceéa u opy2ux:

— MpPU3HABATh CBOE MPaBO Ha OLIMOKY MPH pelIeHnH (GU3NUECKHX 3aa4 WK B YTBEPKIACHUIX Ha
Hay4YHbIE TEMBI U TAaKOE K€ MPaBO JIPYTroro.

INPEAMETHBIE PE3YJIBTATHBI

7 KJIACC

[TpenmeTHbIE pe3ynbTaThl HA 6230BOM YPOBHE JIOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI
YMEHUN:

— HCIIOJIB30BaTh MOHATHS . (PU3UYECKUE U XUMUUYECKUE SIBJICHIS; HAOIIOICHHE, SKCIICPUMEHT, MOJICITb,
TUNO0TEe3a; eANHUIIB PU3UYECKUX BETUYHMH; aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BELIECTBA
(TBEpIOE, )KMIIKOE, ra3000pa3HOe); MEXaHUUECKOe JIBIKEHUE (PaBHOMEPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHENHOE ), TPACKTOPHS, paBHOACHCTBYIOIAA cuJl, Aedopmanus (yrpyras, naacTuieckas),
HEBECOMOCTb, COOOIIAIOLIUECS COCY/IBI;

— pasznu4ath sBieHus (AudQy3us; TEmI0BOe IBMKEHNE YaCTUIL BEIIECTBA; PABHOMEPHOE JIBH)KEHHE;
HEPAaBHOMEPHOE JIBUKCHUE; NHEPLIUS; B3aNMO/ICHCTBHUE TEJ; PABHOBECUE TBEPABIX TEJI C 3aKPEILUIEHHOU
OCBI0 BpallleHU S, ITepeaaya 1aBJIeHUs TBEPIABIMU TEIaMHU, )KUJIKOCTIMHU U razaMu; atMmochepHoe
JaBJICHUE; TUIABAHME TEJI; MPEBPAILCHUS MEXaHHMYSCKOW 3HEPrHH) 10 OIMHMCAHMIO UX XapaKTePHBIX

CBOICTB M Ha OCHOBE OIIBITOB, JECMOHCTPUPYIOIIUX JAaHHOC CI)I/I3I/I‘-IGCKOC SIBJICHHUC,

— pacrno3HaBaTh IPOSBIEHUE W3YUYEHHBIX (DU3MUECKHUX SBJICHUN B OKPYXAOLIEM MUPE, B TOM YHCIIE
¢u3nueckye IBJICHUS B IPUPOE: MPUMEPDI IBUKEHUS C PA3TUYHBIMU CKOPOCTSIMHU B )KUBOU U HEXKUBOMU
MIPUPO/IE; AEMCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOTO 1aBJICHUS Ha )KUBON
OpraHu3M; IJIABAHKE PbIO; phIYary B TeJe YeJIOBEKa; IPHU 3TOM MEPEBOIUTDH MPAKTUUECKYIO 3a7a4y B
yueOHYI0, BBICISITh CYIECTBEHHBIC CBOMCTBA/MIPU3HAKH (PU3NICCKUX SIBIICHHIA;

— ONHCHIBATh N3YUYECHHBIE CBOMCTBA T U (PU3UYECKUE ABICHUS, HCTIONb3YS (PU3NUECKUE BETUINHBI
(Macca, 00BEM, MIIOTHOCTH BEIIECTBA, BPeMs, MyTh, CKOPOCTH, CPEIIHSSA CKOPOCTh, CHJIa YIPYTOCTH, CUjla
TSDKECTH, BEC TeJla, CUJIa TPEHUS, 1aBJIeHHe (TBEPIOTO TeJIa, )KUIKOCTH, Ta3a), BRITAIKHWBAIOIIAS CHUIIA,
MexXaHu4YecKast paboTa, MOIIHOCTb, TIJIEYO CHIIbI, MOMEHT CHJIbI, KOO (UIIMEHT MOJIE3HOTO JICHUCTBUSA
MEXaHHU3MOB, KHHETHYECKAs U MTOTEHIIMAIbHASI DHEPTHSA ); IPH ONKUCAHUH MTPABUIIBHO TPAKTOBAThH QU3H-
YECKHUM CMBICIT HCTIONb3yEeMBIX BEIMYHH, UX 0003HAYEHUS U €AMHUITBI ((U3NIECKUX BETMYNH, HAXOIUTh
(hopMyITbI, CBSI3BIBAIONINE JAHHYIO (GU3UYECKYIO BETUYUHY C APYTUMU BETUIHHAMHU, CTPOUTH TpaduKu
M3y4YEHHBIX 3aBUCUMOCTEH (PU3UIECKUX BEJIIMUNH;

— XapakTepu30BaTh CBOWCTBA TeJ, PU3NUECKUE SIBICHUS U MIPOIIECCHI, UCTIONb3Ys MPaBUIIa CI0KEHUS
cu1 (BOOJIb OHOW IpsiMOi ), 3aKoH I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUIO PaBHOBECHS
pblyara (6510Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHH; IPU 3TOM
JlaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alMChIBATh €T0 MaTEMaTUYECKOE BbIPaKEHUE,

— OOBICHATH PU3UUECKHE SBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM YHCIE U B KOHTEKCTE
CUTYaIMi IPaKTUKOOPUEHTUPOBAHHOT'O XapaKTepa: BISBIATH IPUUMHHO-CIICCTBEHHBIE CBS3H, CTPOUTH
o0bsicHeHUe U3 1—2 mornvyeckux maroB ¢ ornopoit Ha 1—2 u3yueHHbIX CBOMCTBA (PU3UUECKUX SBICHHIA,

(bl/I3I/II-ICCKI/IX 3aKOHA UJIK 3aKOHOMECPHOCTH,

— pemath pacuéTHble 3a7auu B 1—2 neicTBUs, UCIIOB3YS 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOLINE
¢bu3nyueckre BeIMUMHBI: HA OCHOBE aHallM3a yCIOBUS 3aJaul 3alMChIBaTh KPAaTKOE YCIOBHE, MO/~



CTaBIIATH (PU3HUECKUE BETUUMHBI B (POPMYIIBI U IPOBOIUTH PACYETHI, HAXOAUTH CIIPABOYHBIE JaHHBIE,

HCOGXOI{I/IMBIG IJid pCUHICHUSA 3a1a4, OUCHUBATh PCAIUCTUIHOCTD HOHY‘IGHHOI\/'I q)H?;PI‘IGCKOﬁ BCJIMYUHBI,

— pacrno3HaBaTh POOIEMbl, KOTOPbIE MOXHO PELIUTH MPU MOMOIIH (PU3HUECKUX METOAOB; B OMIMCAHUH
UCCIIeIOBAaHUS BBIICISATH IIPOBEPSEMOE MIPEAINONIOKEHHE (TUIIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATD
MOJIYYE€HHBIN pe3yNbTaT, HAXOIUTh OLUIHOKH B XOJI€ OIbITA, JAeJIaTh BBIBOJBI IO €r0 pe3yJibTaTam,

— MPOBOJUTH ONBITHI [0 HAOTIOACHUIO (PU3NYECKUX SABICHUMN WU PU3NYECKUX CBOMCTB TEI:
(dbopMynupoBaTh IPOBEPEMbIE ITPEANONI0KEHHS, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOr0 000pya0Ba-
HUS, 3aITUCBHIBATh XOJ] ONBITa U (POPMYIUPOBATH BBIBOJIBI,

— BBIIOJHATH IPAMBIC U3MCPCHUSA paCCTOAHNA, BDCMCHHU, MACCHI TCJIA, 06’béMa, CHJIBI U TCMIICPATYPhI
C UCTIOJIb30BAaHMEM aHAJIOTOBBIX M HU(POBBIX MPHOOPOB; 3aMUCHIBATH MTOKA3aHUS IIPUOOPOB € yUETOM
3aJJaHHOHM a0COIOTHOM MOTPEUTHOCTH U3MEPEHUH;

— MPOBOJUTH UCCIICTOBAHNUE 3aBUCUMOCTH OJTHON (PU3NICCKON BEITMYHUHBI OT IPYTOM C
HCI0JIb30BAaHUEM MPSAMbBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JIBHXKYILIETOCS Tela OT BPEMEH!U
JBUKEHMS T€Ja; CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKHU MOBEPXHOCTEN TEJ U
HE3aBUCHMOCTH CUJIBI TPEHUS OT ILJIOIIAN COIPUKOCHOBEHUS TEII; CUJIbI YIIPYTOCTH OT yUJIMHEHUS
IIPYKUHBI; BBITAIKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH TeNa U OT IJIOTHOCTH XKHUJIKOCTH, €€
HE3aBUCUMOCTH OT TUIOTHOCTH TeJla, OT TIIyOHWHBI, Ha KOTOPYIO IMIOTPYKEHO TEJ0; YCIOBUH IJIaBaHHS
TeJ, YCIOBUI paBHOBECHUS phluara v 0JIOKOB); y4aCTBOBATh B IUIAHWPOBAHUU YU4E€OHOI'O UCCIIEJOBAHNS,
coOMpaTh YCTAaHOBKY U BBIIIOJHATH U3MEPEHUS, CIelys IPEI0KEHHOMY IIIaHy, (PUKCUPOBATh
pe3yabTaThl MOJy4YEHHON 3aBUCUMOCTH (PU3UUECKUX BEIMUUH B BUJE IPEIOKEHHBIX TaOIHUI] U
rpaduKOB, AeTATh BEIBOJIBI IO PE3YIIHTaTaM UCCIICIOBAHUS,

— IPOBOANUTH KOCBCHHBIC U3MCPCHU q)HSI/I‘ICCKI/IX BCIIMYMH (HJ'IOTHOCTB BCIICCTBA ) KUAKOCTH U
TBépI[OFO TE€JIa, CUJia TPCHHUA CKOJIBXCHUS, NJABJICHUE BO3/1yXa, BhITAJIKMBAIOIIAA CUIA, ,Z[eﬁCTBy}OHla}I Ha
HOFp}I')KéHHOC B JKUJKOCTb T€JIO, KOB(I)q)I/H_[I/IeHT MOJIE3HOT O ACUCTBUS IMPOCTBIX MeXaHI/ISMOB), cienys
HpeHHO)KeHHOﬁ MHCTPYKIIMH. IIPH BBIIIOJTHCHUH I/ISMepeHI/Iﬁ CO6I/IpaTB 9KCIICPUMCHTAJIBHYIO YCTAHOBKY

¥ BBIYHCIIATH 3HaYEeHUE HCKOMOM BCJIMYUHBI,
— €000 1aTh paBuiIa TEXHUKU 0€30M1acHOCTH IIpU padoTe ¢ 1ab0paTOpHBIM 000PYIOBaHHUEM;

— YKa3bIBaTh MPUHLHUIIBI JEHCTBUS IPUOOPOB U TEXHUUYECKUX YCTPOICTB: BECHI, TEPMOMETP,
JUHAMOMETP, COOOIIAIOIINECS COCY IbI, 0apOMETp, pbluar, MOABMKHBIN U HENOIBUKHBIH OJIOK, Ha-
KJIOHHAs IIJIOCKOCTB,

— XapaKTepu30BaTh MIPUHLHUIIBI JEUCTBUS M3YUEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHUCTB C OMOPOit
Ha WX ONMHUCaHus (B TOM YHCIIE: MOANIMITHUKH, YCTPOHCTBO BOJIONPOBO/IA, THAPABINIESCKUH Tpecc,
MaHOMETp, BBICOTOMEP, MOPUIHEBOM HACOC, apEOMETP), UCIIOIB3YsI 3HAHUS O CBOMCTBAX (PU3NYECKUX

SIBJICHUN 1 HEOOX0AMMbIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— TMPHUBOAMUTH NPUMEPHI / HAXOAUTH UHPOPMAIIHIO O TIPUMEPaX MPAKTHIECKOTO UCTIOIb30BaHHS
¢$u3nYecKuX 3HaHUH B MOBCEIHEBHOM JKU3HHU JJIs1 0OecredeHus: 0€30MacHOCTH MPH 0OpaIleHuH ¢
npruOoOpaMu U TEXHUYECKUMU YCTPONCTBAMU, COXPaHEHHUS 3I0POBbs U COOIIOACHUS] HOPM
9KOJIOTHYECKOT0 ITOBEJICHUS B OKPYKAIOLIEN CpeIe;

— OCYHICCTBIIATH OT60p HCTOYHHUKOB I/IH(bOpMaI_[I/II/I B CCTHU I/IHTepHCT B COOTBETCTBUHU C 3aJaHHBIM
IMONCKOBBIM 3aIIPpOCOM, Ha OCHOBC UMCIOIIIUXCA 3HAHUH U HYTéM CpaBHCHUSA PA3JIMYHBIX HCTOYHUKOB

BBIJICJISITh HHPOPMALIHIO, KOTOpAst ABISETCS MPOTHBOPEUYUBOM U MOKET OBITh HEIOCTOBEPHOI;

— HCIIOJIb30BaTh IPU BHINIOJHEHUH YU€OHBIX 3aJJaHUI HAy4YHO-TIOMYJISIPHYIO JIUTEPATypy GU3HUECKOTrO



CoJIepKaHus, CIIPaBOYHbIE MaTepHaIIbl, pecypchl ceTh IHTepHeT; BIaaeTh npuéMaMu KOH-
CIEKTUPOBAaHMSI TEKCTA, MpeoOpa3zoBaHus HH(POPMAIH U3 OJHON 3HAKOBOI CUCTEMBI B APYTYIO;

— co3/1aBaTh COOCTBEHHBIC KPATKHE MICHbMEHHBIC H YCTHBIE COOOIICHHS Ha OCHOBE 2—3 UCTOYHUKOB
nHpopMauK PU3NYECKOTO COACPIKAHUS, B TOM YUCIIC yOIMYHO JIe1aTh KPATKHE COOOIICHHUS O
pe3yJIbTaTax MPOCKTOB MIIM YI€OHBIX UCCIICIOBAHMI; TPH STOM I'PAMOTHO UCIOIb30BaTh H3y4CHHBII
MOHATHIHBIN armapaT Kypca (pU3uKH, COMPOBOXKIATh BRICTYIIJICHUE IIPE3CHTAIUCH;

— TMIPU BBIIIOJIHEHNUU YIEOHBIX TPOEKTOB M HCCIIEIOBAHUM PACIIPEACIIATh O0S3aHHOCTH B TPYIIIIE B
COOTBETCTBUH C ITIOCTABJIEHHBIMHU 33/1a4aMU, CJIIEAUTH 3a BBIIIOJIHEHUEM IIJIaHA JCUCTBUI, aICKBATHO
OLICHUBATh COOCTBEHHBIN BKJIA]l B I€ATEIbHOCTD I'PYIIIbl; BEICTPAUBATh KOMMYHHUKATUBHOE
B3aUMOJICHCTBHE, YUUTHIBAsE MHEHHUE OKPYKAKOLUX.

8 KJIACC

Hpe,[[MeTHBIe pPe3yJibTaThl HA 06a3oBoM YPOBHEC JOJIZKHBI OTPAXKATh C(I)OpMI/IpOBaHHOCTB y 06y‘IaIOH_II/IXC$I

YMEHUN:

— MHCIOJIBb30BaTh MIOHATHSA: Macca ¥ pasMepbl MOJIEKYJI, TEIUIOBOE IBUKEHNUE aTOMOB U MOJIEKYII,
arperaTHbl€ COCTOSIHUSI BELIECTBA, KPUCTAININYECKUE U aMOp(HBIE TeNa, HACHILEHHBIA U HEHACHI-
LIEHHBIN [1ap, BIAXKHOCTh BO3/1yXa; TEMIIEpaTypa, BHYTPEHHA SJHEPTrus, TEIUIOBOU JBUTATENb,
3JIEMEHTAPHBIN NIEKTPUUECKUAN 3apsi]l, DIEKTPUUECKOE 110JI€, TPOBOJIHUKHU U IUDJIEKTPUKH, TIOCTOSIHHBIN

3JIEKTPUYECKUHN TOK, MArHUTHOE TOJIE;

— pa3Iu4ath sSBIIEHUS (TEIIOBOE pacIlupenne/cxkarue, Terionepeaada, TEIIoBOE paBHOBECHE,
CMa4yuBaHKE, KAMMJLIIPHBIC SBJICHUS, UCITAPCHHUE, KOHICHCAIIMSI, TUIaBJICHUE, KPUCTAIUTA3AIUS
(oTBepAeBaHUE), KUTIEHHE, TEILUIONEpenada (TemIoNpOBOAHOCTh, KOHBEKIINS, H3TYyYEHUE); DICKTPU3ALIHS
TeJl, B3aMMOJICUCTBHUE 3apsI/I0B, AEHCTBUSI AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKAaHUE, B3AMMOJICUCTBUE
MarHUTOB, IEHCTBHE MATHUTHOTO ITOJIS HAa MTPOBOJHUK C TOKOM, 3JICKTPOMAarHUTHAsI MHYKIIHS) IT0 OITH-
CaHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3MIECKOE

SIBJICHUE,

— pacro3HaBaThb NPOSBIEHHE M3YYEHHBIX (PU3MUECKUX SBIIEHUI B OKPY)KAIOLIEM MHUPE, B TOM YHCIIe
¢du3nyeckue sIBIEHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHNE U KallWJIJISIPHBIE SIBJICHUS B IPUPOJIE,
KpHUCTaJUIbI B ipupoze, usnydenue ConHia, 3aMep3aHue Bo10EMOB, MOpCKHe OpH3bl, 00pa3oBaHHe
POCBHI, TyMaHa, UHesl, CHETa, 3JIeKTPUUECKUE SBJIEHUS B aTMOC(epe, AIEKTPUUYECTBO )KUBBIX OPraHU3MOB;
MarHuTHoOE 1oJie 3eMiIH, Apeid Mmoo coB, pojib MArHUTHOTO MOJIS JUISl )KU3HU Ha 3eMile, MOJISIPHOE CH-
SIHUE, TIPH 3TOM IIEPEBOIUTH TPAKTHUECKYIO 33J1auy B yUeOHYIO, BBIIEISATH CYIIECTBEHHBIE
CBOMCTBA/IpU3HAKK (PUINIECKUX SIBICHHH;

— ONMCHIBATh U3YUYECHHBIE CBOMCTBA TEJ U (PU3NYECKUE ABJICHUS, UCTIOIb3YS PU3NUECKUE BETUUNHBI
(TemmepaTypa, BHYTPEHHSISI SHEPTUSl, KOJTUYECTBO TEIUIOTHI, YAeNIbHas TEIIOEMKOCTh BELIECTBA,
yZeabHasl TEIJI0Ta IJIAaBJICHNUs, YeIbHas TEIJIOTa 1apoo0pa30BaHus, yIeIbHAs TEMJIOTA CTOPAHUS
TOIUIMBA, KO3 (GUIIUEHT MOJIE3HOT0 AEMCTBHS TEMJIOBON MAIlIMHbI, OTHOCUTENIbHAS BIaKHOCTh BO3/1yXa,
JNIEKTPUYECKUHN 3aps]l, CHJIa TOKA, JIEKTPUYECKOE HAIPSDKEHHE, COTPOTUBIICHUE ITPOBOJHUKA, YAEIBHOE
COIIPOTHBIICHUE BEIIECTBA, pa00Ta M MOIIHOCTD 3JIEKTPUUYECKOT0 TOKA); IPHU ONKUCAHUH TPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI UCTIOIB3YEMbIX BETUUNH, 0003HAUEHUS U €AMHUIBI PU3UIECKUX
BEJIMYHUH, HAXOJUTh (DOPMYJIbI, CBSA3bIBAIOIINE JAaHHYIO ((U3UUECKYIO BETMUMUHY C IPYTMMHU BEIMYMHAMH,

CTPOUTH rPa KN H3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BETUYNH;

— XapaKTepu30BaTh CBOMCTBA TeJl, GU3NUECKUE IBJICHUS U MTPOLIECCHI, UCTIOIb3Ys OCHOBHBIE
MIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOEHUS BEIIeCTBA, IPUHIUIT CYIEPIIO3UIIMY TTOJIEH



(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHH 3apsAaa, 3aKkoH OMa A1 yyacTka e, 3akoH Jxoyns -
Jlenna, 3aKoH coXpaHEeHHS SHEPTUH; IPU ITOM /1aBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U 3aIlIMChIBATh
€ro MaTeMaTHu4ecKoe BbIpaKEHHUE;

— OOBICHATH (PU3UYECKHE MIPOLIECCHI U CBOMCTBA Tell, B TOM YHCJIE U B KOHTEKCTE CUTYaIUi
PaKTUKO-OPUEHTHPOBAHHOT'O XapaKTepa: BBISBIATH IPUUMHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH 00BsC-
HeHue U3 1 - 2 Toruvyeckux maroB ¢ ornopoi Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PM3NYECKHX SBIICHUH,
(bU3MUECKIX 3aKOHOB MJTM 3aKOHOMEPHOCTEH; penaTh pacuéTHbIC 3a/1a4u B 2 - 3 IEHCTBUS, UCTIONB3YSI
3aKOHBI U (JOPMYJIBI, CBA3BIBAIONIHE (PU3MYECKHE BETMYMHBI. HA OCHOBE aHAIN3a YCIOBHS 331a4H
3aIHCHIBATH KPATKOE YCIOBHE, BBIABIATH HEJOCTATOK JAHHBIX JJISl PEILICHUS 3a/1a4, BRIOMPATh 3aKOHBI
1 GopMyJIbl, HEOOXOUMBIE [T €€ PELICHUs, IPOBOANUTH PACYETHI M CPAaBHUBATH ITOJIyYCHHOE 3HAUCHHE
(bu3MUECKON BETMYMHBI C U3BECTHBIMH JIAHHBIMU,

— pPaciio3HaBaThb HpO6HeMbI, KOTOPBIC MOKHO PCIIUTD ITPHU IMOMOIIN (1)I/ISI/II-I€CKI/IX MCTOHOB, UCIIOJIb3YsI
OIMMCAHUEC UCCIICAOBAHUS, BBIACIATE IIPOBCPACMOC ITPEAIIOJIOKCHUC, ONCHUBATh NIPABUJIIBHOCTD IIOPAAKA
IIPOBCACHUA MCCIICIOBAHUS, ACJIaTh BBIBOBI,

— TPOBOJUTH OIIBITHI IO HAOIIOCHHUIO (PU3NYESCKHUX SIBICHUH WM (U3NIECKUX CBOIMCTB Tell
(xanuIuIsIpHBIE SIBJIEHMS], 3aBUCUMOCTbD JIaBJIEHUS BO3/1yXa OT €ro 00bE€Ma, TeMIepaTyphl; CKOPOCTH IPO-
1[ecca OCThIBaHMs/HAarpeBaHus IPH U3JTYUYSCHHH OT [[BETA M3Ty4aroei/IOrIoNIa0IIei TOBEPXHOCTH;
CKOPOCTb HCIIAPEHHMS BOJBI OT TEMIIEPATYPHI )KUJIKOCTH U IUIOMIAAN €€ IIOBEPXHOCTH; JICKTPU3ALIUS TEI
Y B3aUMOJICHCTBHE DJIEKTPUUECKUX 3apPsAI0B; B3aUMOJECHCTBUE IIOCTOSHHBIX MATHUTOB, BU3yaJIN3aLUs
MAarHUTHBIX ITOJIEY IIOCTOSIHHBIX MarHUTOB; A€MCTBHASI MATHUTHOTI'O I10JI1 HAa IPOBOJHUK C TOKOM,
CBOWCTBA JIEKTPOMArHUTA, CBOMCTBA AIIEKTPOABUTATEINS TOCTOSIHHOTO TOKa): (hopMynupoBaTh
IpOBEPsSIEMbIE TPEATIOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO 000PYI0BAaHNUS; OIIICHIBATH
XO/J1 OIbITa U (OPMYJIUPOBATH BHIBOJIBI,

— BBIIOJHATE IPAMBIC UBMCPCHUA TCMIICPATYPHI, OTHOCHUTEIIFHOM BIaXKHOCTHU BO31yXa, CUJIbI TOKA,
HAIMps>KCHUS C UCITOJIb30BAHMEM aHAJIOTOBBIX HpI/I60pOB U JaTYUKOB (1)I/ISI/I‘~I€CKI/IX BCJIMYMH, CPABHUBATH

pe3yabTaThl U3MEPEHUH C YUETOM 3aJJaHHOM a0COMIOTHOM MOTPEIIHOCTH;

— TPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTHU OJIHOM (hr3nUecKol BETUUUHBI OT APYTOM C
HCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTb COMPOTUBIIECHHS IPOBOJHUKA OT €r0 JUTHHBI,
IIJIOLA U TIOTIEPEYHOI0 CEYEHUS U YAEIbHOIO COIIPOTUBIICHHUS BEILIECTBA TPOBOJAHMKA; CUIIBI TOKA,
UIYILET0 Yepes3 MIPOBOJHUK, OT HAIIPSKEHUS Ha IIPOBOJHUKE; UCCIIEJOBAHUE IIOCIIEI0BATEIBHOIO U 1a-
paienbHOro COEJUHEHUH TPOBOJHUKOB): IIJITAHUPOBATh UCCIEA0BAHNE, COOMPATh YCTAHOBKY U
BBITIOJTHATH U3MEPEHUS], CIIEYsI TPEATI0KEHHOMY TUIaHy, GUKCUPOBAThH pe3yIbTaThl MOTYYECHHON
3aBHCHMOCTH B BHJI€ TaOJIUI U TPaQHUKOB, J€IaTh BHIBOIBI [0 pe3yibTaTaM UCCIIEIOBaHUS,

— MPOBOAUTH KOCBCHHBIC U3MCPCHU A (I)I/I3I/I‘-ICCKI/IX BCIIMYNH (y,Z[CJ'IBHaSI TEIUIOEMKOCTD BEILIECTBA,
COIMPOTUBJICHUC TPOBOIHUKA, pa60Ta U MOIIHOCTB 3JICKTPHUYCCKOT' O TOKa): IJIaHUPOBATh UBMCPCHMUA,
CO6I/IpaTB 9KCIICPUMCHTAJIbBHYIO YCTAHOBKY, CJICAYA HpCHHO)KCHHOf/'I HHCTPYKIUHU, U BBIYUCIIATH
3HAQYCHHUEC BEIIMYNHBI,

— co0uro1aTh MpaBUiIa TEXHUKH 0€30MaCHOCTH IIPU paboTe ¢ J1abopaTOpHBIM 000pYI0BaHUEM,;

— XapakTepu30BaTh IPUHIUIIBI JCHCTBUS M3YyYEHHBIX NMPHOOPOB M TEXHUYECKUX YCTPOHCTB C OMOPOi
Ha WX onucaHus (B TOM YHCIIE: CUCTEMa OTOILUICHHSI JIOMOB, THTPOMETp, apoBasi TypOHHa, aMIIepMeTp,
BOJIETMETP, CYETUHK IEKTPUUECKON SHEPTHH, SJICKTPOOCBETUTENbHBIE TPUOOPHI, HarpEeBaTEIIbHBIC
AJIEKTPONIPHOOPHI (TPUMEPHI ), HNEKTPUUECKUE IPETOXPAHUTEIH; HIIEKTPOMArHUT, JJIEKTPOIBUT ATEIb
MIOCTOSIHHOTO TOKa), UCIIOJIb3Ys 3HAHUS O CBOMCTBAX (PM3NYECKUX SIBICHUH U HEOOXOIUMBIE

(bu3mIecKre 3aKOHOMEPHOCTH;



— pacro3HaBaTh IPOCThIE TEXHUUECKHE YCTPOUCTBA U U3MEPUTENbHbIE TPUOOPHI [0 CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (3KUKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEh
BHYTPEHHETO CTOPaHMUs], JJIEKTPOCKOII, PEOCTAT); COCTABIISATH CXEMBbI AJIEKTPUUECKUX LIEeTIeH C
MOCJIEIOBATENIbHBIM U MapajlieIbHbIM COSJUHEHUEM IEMEHTOB, pa3iinyas yCIOBHbIE 0003HAYCHUS
AJIEMEHTOB 3JIEKTPUUECKUX IIeTICH;

— TPUBOAUTH MPUMEPBI/HAXOIUTh HH(OPMAIHIO O PUMEPaX MPAKTUISCKOT0 HCIIOIb30BaAHHMSI
(bu3nuecKux 3HaHUH B MOBCEAHEBHOM )KU3HU JIJIs1 0OecredeHrs 0e30MacHOCTH TP 0OpalieHuu ¢ mpudo-
paMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3/I0POBbS U COOIIOACHHS HOPM IKOJIOTHUYECKOTO
MOBEJICHUS B OKpY>KaroUIel cpeae;

— OCYHIECTBJISITh MOWUCK WHGOpManuu (U3HUECKOTO COJepkKaHus B ceTu MIHTepHeT, Ha OCHOBE
UMEIOIUXCSI 3SHAHUN U ITyTEM CPaBHEHHUSI JOTIOJIHUTEILHBIX HCTOYHUKOB BBIICTISITH HHPOPMAITHIO,

KOTOpast SABJSIETCS MPOTUBOPEUNBON UITH MOKET OBITh HEIOCTOBEPHOI;

— HCIIOJIb30BATh IIPH BHINIOJIHEHUHU YUE€OHBIX 3aJJaHUH HAYYHO-TIONYJISIPHYIO JINTEPaTypy PU3NUIECKOTIO
COJIEpKaHUs, CIIPABOYHbBIE MaTEPHUAJIbI, peCypchl ceTH MIHTEepHET; BaseTs NpuéMaMu
KOHCIIEKTHPOBAHHUS TEKCTA, IpeoOpa3zoBanust HH(GpOpPMALIMU U3 OHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

— CO31aBaTb cOOCTBEHHEBIE TNCEMEHHBIE U KpaTKHEC YCTHBIC COO6H.[€HI/I$I, 060611[85{ I/IH(i)OpMaLII/IIO u3
HECKOJBbKHNX HCTOYHHKOB Q)HSH‘IGCKOFO COACPpIKaHMA, B TOM YUCJIC HY6J'II/I‘IHO NpeACTABIIATH PE3YJIbTAThI
HpOGKTHOfI niIn HCCHCHOB&TGHLCKOﬁ JAEATEJIbHOCTH, IIPH 3TOM I'PaMOTHO HCII0JIb30BaTh H3y‘leHHLII71
MMOHSATUMHBIN aIrapar Kypca (I)I/I3I/IKI/I, COIIPOBOKAATh BBICTYIIJICHUC HPGSCHTaHHeﬁ;

— IIpH BBIIIOJIHEHUHU Y4EOHBIX IPOEKTOB U UCCIEAOBAHUN (PU3NUECKUX ITPOLIECCOB pACIPENEIATh
0053aHHOCTH B I'PYIIIE B COOTBETCTBUU C MIOCTABJIEHHBIMU 33/Ja4aMH, CIICTUTh 32 BBIIOJIHEHUEM IJIaHa
NeWCcTBUN U KOPPEKTUPOBATh €T0, a/IeKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ] B J€STEILHOCTh IPYIIIIHI,
BbICTpanBaTh KOMMYHHKAaTUBHOE B3aUMO/IEUCTBUE, MPOSIBIISAS TOTOBHOCTh pa3pemaTh KOHQIUKTHI.

9 KUIACC

ITpenmeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y 00YUAIOIIUXCS
YMEHUN:

— HCIOJIb30BaTh MIOHATHSA: CUCTEMA OTCUETA, MAaTEPUAIIbHAS TOYKA, TPACKTOPHSI, OTHOCUTEIBHOCTh
MEXaHUUYECKOro IBIKeHHUs, neopmanus (yrnpyras, IiacTU4ecKas ), TpeHue, IEHTPOCTPEMUTENIBHOE
YCKOpEHHE, HEBECOMOCTh U EPETPY3KH; LIEHTP TAKECTH; A0COIIOTHO TBEPIOE TEIIO, LIEHTP TAKECTU
TBEPAOrO TeJla, paBHOBECHE; MEXaHWYECKUE KOJIeOaHUs U BOJIHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK;
AJIEKTPOMArHUTHBIE BOJIHBI, IIIKaJIa 3JI€KTPOMAarHUTHBIX BOJIH, CBET, OJIN30PYKOCTh U 1aJIbHO30PKOCTh,

CHEKTPhI UCITYCKAHUS U TIOTJIOIICHUSI, anbcba, Oerau ramMma-m3Jjy4eHus, U30TOIIbI, SACPHAsI SHEPTCTUKA,

— pa3nu4arh ABJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOIMHEHHOE TBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHHE, CBOOOTHOE TTaJICHUE TEJ, PABHOMEPHOE ABUKEHHUE TIO
OKPY>KHOCTH, B3aUMO/ICHCTBHUE TEJI, PEAaKTHBHOE JIBI)KCHHE, KoJie0aTeIpHOE JBMKEHUE (3aTyXarolue u
BBIHYK/ICHHBIC KOJI€OaHMs), pE30HAHC, BOJITHOBOE JABMKEHUE, OTPAKEHUE 3BYKA, MPSIMOJIUHEHHOE
pacrpoCcTpaHeHHE, OTPAKEHUE U TIPEIOMJICHNE CBETA, MOJTHOE BHYTPEHHEE OTPAKECHHE CBETA,
pasnoxeHue 0eI0To CBETa B CIIEKTP U CI0KEHHE CIIEKTPAIbHBIX IIBETOB, TUCIIEPCHUS CBETA,
€CTEeCTBEHHAs PaIMOAKTHBHOCTD, BOSHUKHOBCHHE JIMHEHYATOTO CIIEKTPA U3IYUICHHS) IT0 OITHUCAHUIO UX

XapaKTEepHBIX CBOWCTB M HAa OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NYECKOE SBIICHUE,

— pacro3HaBaTh HPOSBICHUE W3YYCHHBIX (PH3MUECKHUX SBICHHI B OKPYKAIOLIEM MUpE (B TOM YHCIIE

(bH3H‘-ICCKPIC SABJICHHUS B IIPUPOAC: IIPUIIMBEI U OTJIMBBI, ABMKCHUEC IIJIAHCT ConHeyHOM CHUCTCMBI,



pEaKkTUBHOE IBUYKEHUE KUBBIX OPraHU3MOB, BOCIIPHUITHE 3BYKOB KHUBOTHBIMH, 3eMJIETPSICEHHE,
ceificMHYecKHe BOJIHBI, IyHaMH, X0, LIBETa TeJI, ONTUYECKUE SIBJICHUS B IPUPOE, OMOJIOTHYECKOE
NeficTBUE BUIMMOTO, YIbTPa(HOJIETOBOTO M PEHTI€HOBCKOTO U31yYeHHUH; €CTeCTBEHHbII
paaroaKTUBHBIN (POH, KOCMHYECKHE JIYUH, PAIMOAKTUBHOE U3ITyUYEHUE IPUPOJIHBIX MUHEPAJIOB;
NeCTBUE PaJIMOAKTUBHBIX U3JIyUEHUN Ha OpraHU3M YeJIOBEKa), IPH 3TOM MEPEBOJAUTDH MPAKTHUECKYIO
3aj71a4y B yUeOHYIO, BBIICISTD CYIIECTBEHHBIC CBOMCTBA/IPU3HAKH QDU3NICCKUX SIBICHHA;

— OIIMCHIBATb U3YUCHHBIC CBOMCTBA TEII U q)HSI/I‘IeCKI/IC SABJICHHS, UCIIOJIB3YA (1)I/I3I/I‘ICCKI/IC BCIINYHMHBI
(Cpe,Z[HHSI 1 MI'HOBCHHAsA CKOPOCTH TEJIa ITPU HEPABHOMCEPHOM JABUXKCHUH, YCKOPCHUEC, IICPEMEIICHHUC,
IIyTh, YIjioBasd CKOPOCTh, CHJia TpCHUA, CUJIa YIIPYI'OCTH, CHUJIa TAXKECTH, YCKOPCHUEC CBO6OI[HOFO
nmaac€Hus:A, BEC TCjia, UMIIYJbC TCJIa, UMITYJIbC CUJIbl, MEXaHNYCCKaA pa60Ta 1 MOIIHOCTD, ITOTCHIHAJIbHAasA
OHEPIuA T€jia, IOAHATOrO Hal IMIOBEPXHOCTHIO 3EMIIH, IIOTCHIUAJIbBHAA SOHECPIUsd c)KaTou IIPY>XHUHBI,
KHMHETHYCCKAs SQHEPI'Hs, IOJIHAA MCXaHNYCCKasA SOHEPIrusd, IIEPpUOa U 4aCTOTa KOHe6aHI/II71, JJIMHA BOJIHBI,
I'POMKOCTB 3BYKa 1 BBICOTA TOHA, CKOPOCTh CBETA, I1I0Ka3aTCJIb IIPCIOMIICHUA Cpe,Z[BI); IIpH OIMMCAHUH
IIpaBUJIbHO TPAKTOBATH q)HBH‘leCKI/Iﬁ CMBICJI UCITOJIb3YCMBIX BCIIMYNH, 0003HaYeHUsd U CAHNHUIIBI
(bHBI/I‘leCKI/IX BCJINYHUH, HAXOOUTH (l)OpMy.HLI, CBA3bIBAOIINEC JAHHYIO (I)I/I3I/I‘IGCKYIO BCJIIMYNHY C ApYT'UMHU
BCIIMYMHAMM, CTPOUTH Fpa(bI/IKI/I HU3YUYCHHBIX 3aBUCHUMOCTEH (I)I/I3I/I‘ICCKI/IX BCJIMYWH,

— XAapaKTCPpHU30BaATb CBOICTBA T€I, Q)HSH‘{GCKI/IG SIBJICHHUS U IIPOLECCHI, UCITOJIb3YA 3aKOH COXPAaHCHUSA
9HEPIuu, 3aKOH BCEMUPHOTO TATOTCHUS, HPUHIIUII CYIICPIIO3ULIUU CUJI, HPUHIUIT OTHOCUTCIBHOCTHU
I'anunes, 3akonsl HeloTOHA, 3aKOH COXPAaHCHUA UMITYJIbCA, 3aKOHbI OTPAKCHUS U IIPCIIOMIICHUS CBCTA,
3aKOHBI COXpaHECHUA 3apsA0BOI0 M MaCCOBOI'O YHCEII IIPHU SAACPHBIX peaKUUIX, IIpHU 9TOM JaBaTh
CJIOBCCHYIO (bOpMynPIpOBKy 3aKOHA U 3aIlMChIBATh €r0 MaTeMaTU4YE€CKOEC BhIPAXKCHUE,

— OOBSICHATH (PU3UYECKHE MPOLIECCH U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYAIHii
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BISBIATH IPUUMHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH 00BsIC-
HEHHE U3 2—3 JIOTMUECKHUX I1aroB ¢ ONOPON Ha 2—3 U3yUYEHHBIX CBOMCTBA (PU3HUECKUX SIBICHUH,
(bu3nYeCcKNX 3aKOHOB UM 3aKOHOMEPHOCTEH;

— pemath pacyETHBIC 331a9H (OTUPAIOIINECS HA CUCTEMY U3 2— 3 ypaBHEHHI ), UCTIONB3Ys 3aKOHBI H
(bopMybl, cBsI3bIBatONIME (U3MUECKHUE BEIMUMHBI. HA OCHOBE aHAJIM3a yCJIOBUS 3a7a4i 3allUChIBaTh
KpaTKO€ YCJIOBHE, BBISIBJISITh HEAOCTAIOLIME WIN U30BITOUHBIE JaHHbBIE, BHIOMPATh 3aKOHBI U (POPMYIIHI,
He0OXO0IMMBbIE JJIs PELIEHHUs, IPOBOIUTD PACUETHI U OLIEHUBATh PEATMCTUYHOCTD OJyYEHHOTO

3HA4YCHHS (PU3MUECKOMN BEIMUNHBI,

— paciio3HaBaThb HpO6J’I€MBI, KOTOPBIC MOXHO PCIINUTD ITPHU IMOMOIIN (1)I/ISI/I‘~I€CKI/IX METOHOB, UCIIOJIb3YsI
OIMMCAHUE NCCIICAOBAHUS, BBIACIATE IMPOBECPACMOC ITPEAIIOJIOKEHUE, ONCHUBATh IPABUJIIBHOCTD ITOPAAKA
IMPOBCACHUSA UCCIICAOBAHUA, ACJIaTh BBIBOABI, UHTCPIIPETUPOBATD PE3YJIbTAThI Ha6J'IIOJleHI/II\/'I 1 OIBITOB,

— TPOBOJUTH OIIBITHI [10 HAOIOIEHHUIO (PU3NYECKUX SIBICHUHN WM (PU3UUECKUX CBOMCTB TeJ (M3yueHHe
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHMsI DHEPTUH; 3aBUCUMOCTH IIeproJia KojaeOaHui
IIPYXUHHOT'O MasiTHUKA OT Macchl Ipy3a M KECTKOCTH IMPYXUHBI U HE3aBUCUMOCTH OT aMILJIUTY/IbI
MaJIbIX KOJIeOaHUH; MPSIMOJIMHEHHOE PaclpoOCTpaHEHUE CBETa, paslioKeHHEe Oeloro cBeTa B
CHEKTpP; M3Y4YEHHE CBOMCTB M300pa’KeHUs B IUIOCKOM 3€pKajie M CBOMCTB M300paKeHUs peaMeTa B
coOuparoniei TnH3e; HaOII0IeHUE CIUIOIIHBIX U JIMHEHYAThIX CIEKTPOB U3JTyUEHHS ). CAMOCTOSATEIBHO
coOHMpaTh YCTaHOBKY U3 M30BITOUHOTO HaOOpa 000py0BaHUS; ONIUCHIBATH XO/1 OTIBITA U €T0
pe3yabTarhl, GOPMYITUPOBATH BBIBOIBI,

— TPOBOJIUTH IPU HEOOXOAUMOCTHU CEPHIO IPSIMBIX H3MEPEHUH, ONIPEIeIsisi CpeHEe 3HAUCHUE
U3MepseMOoi BEMMUMHBI ((POKYCHOE PaCCTOSTHUE COOMPAIOIIEH JIMH3BI); 000CHOBBIBAThH BHIOOD crtocoba
U3MEpeHUsS/M3MEPUTEILHOTO TPHOOPa;



— MPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C UCIOIb30BAaHUEM MPSIMBIX
U3MepeHui (3aBUCUMOCTh ITyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBH)KEHUH 0€3 HauaibHOU CKO-
pocTu; mepuoja KojaebaHuit MaTeMaTHUeCKOro MasiTHUKA OT JITMHBI HUTH; 3aBUCUMOCTH yTJIa
OTpa)keHHsI CBETa OT yrJjia MaJeHus U yria npejoMIIeHuUs OT yIJia NaJeHusl ). IUIAaHUPOBATh UCCIIe10-
BaHUeE, CAMOCTOSTENIbHO COOUPATh YCTAaHOBKY, GUKCUPOBATH PE3YJIbTAThI OJYUEHHON 3aBUCUMOCTH
(bu3MUecKUX BeIMYMH B BHJIe TaOIUI U rpadHUKOB, EIaTh BHIBOJIBI [0 pe3yiIbTaTaM UCCIEIOBaHUS;

— MPOBOJUTH KOCBEHHbIE U3MEPEHUS PU3NUECKUX BETUYNH (CPEIHSA CKOPOCTh U YCKOPEHHUE Tela Mpu
PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOpPEHHE CBOOOAHOTO MaieHUs, )KECTKOCTD MPY>KUHbI, KO PUIIMEeHT
TPEHHSI CKOJIbKEHHS, MeXaHuueckas paboTa M MOIIHOCTb, YaCTOTa U Mepuoj KoieOaHuin
MaTEeMaTU4YEeCKOro U MPY>KMHHOT'O MasITHUKOB, ONITUYECKAast CHJIa COOMpPAIOIei TMH3BI, paIuOaKTUBHBII
¢boH): IUIaHUPOBATh U3MEPEHUS; COOMPATh FIKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIIOIHITH U3MEpPEHUS,
clieysl MPeAsI0KEHHON MHCTPYKIIMH; BEIYUCIISTh 3HAUCHHE BEIMUMHBI U aHAJIM3UPOBATH MTOJIYYeHHbIE
PE3YNBTATHI C YU4ETOM 33/IaHHOM MOTPEIIHOCTH U3MEPEHUH;

— €000 1aTh MpaBujIa TEXHUKU 0€3011acCHOCTH IIpU padoTe ¢ 1abopaTOpHBIM 000PYJOBaHHUEM,

— Ppa3jan4aTb OCHOBHBIC ITPU3HAKH U3YUYCHHBIX (1)I/I3I/III€CKI/IX MOI[GJIGP'I: MarcpurajibHasA TOYKaA,
a0COJIFOTHO TBépI[O@ TCIO, TOYEUHBIN HCTOUHUK CBCTa, JIY4, TOHKAaA JIMH34, INIaHCTapHad MOJCJIb aTOMa,
HYKJIOHHAas MOJICJIb aTOMHOTI'O sAJpa,

— XapaKTepU30BaTh IPUHLHUIIBI JEUCTBUS M3YUEHHBIX INPUOOPOB U TEXHUYECKUX YCTPOHUCTB C ONOPOI
Ha WX ONMHUCaHus (B TOM YHCIIC: CIUAOMETP, TATYUKH MTOJI0KECHUS, PACCTOSIHUS U YCKOPEHHUS, PaKeTa,
9X0JIOT, OYKH, IEPUCKOII, (hoToaMnmapaT, ONTUYECKUE CBETOBO/IbI, CIIEKTPOCKOI, JO3UMETP, Kamepa
BusbcoHa), HConb3ys 3HaHUS O CBOMCTBAX (PM3NYECKUX SIBICHUH U HEOOX0IMMBIE (pU3HUecKue

3aKOHOMEPHOCTH;

— HCIIOJIB30BATH CXEMbI U CXCMATUYHBIC PUCYHKN U3YYCHHBIX TCXHUYCCKUX YCTpOﬁCTB,
HU3MEPHUTCIIbHBIX HpI/I60pOB N TCXHOJIOTHUYCCKHUX ITPOLECCOB IMPHU PECIICHUHA y‘I€6HO-HpaKTI/I‘IeCKI/IX 3a4ad4,

ONTUYECKHE CXEMBI JUIsl IOCTPOEHUS N300pakeHNH B IIIOCKOM 3€pKaJie U cOOMparoIel TUH3E;

— TMPHUBOAUTH IPUMEPBI/HAXOAUTH HHPOPMAIIUIO O TPUMEPAX MPAKTHYECKOTO UCTIOIb30BaAHUS
(bu3MUecKUX 3HaAaHUH B MOBCEAHEBHOM )KU3HU JIJIs1 0OecrieueHrs 6€30MacHOCTH P 0OpaIieHuu ¢ mpudo-
paMu U TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 3/I0POBbS U COOIIOACHHS HOPM IKOJIOTHUUECKOTO
MOBEJICHUS B OKpYKaroUe cpeae;

— OCYHLICCTBJIATH ITIOUCK I/IHq)OpMaI_[I/II/I (I)I/I3I/I‘ICCKOI‘O COACPIKAHUA B CCTH I/IHTepHeT, CaMOCTOATCIIbHO
(bOpMy.III/IpyH IMOMCKOBBIN 3aIpoC, HaXOAUTh ITYTHU OIIPCACICHUSA JOCTOBCPHOCTH HOJ'Iy‘-ICHHOﬁ
I/IH(I)OpMaI_II/II/I Ha OCHOBE UMEIOIIMNXCS 3HAHUHN U TOIOJIHUTEIbHBIX HCTOUYHUKOB,

— HCII0JIb30BaTh IIPU BHINIOJHEHUH YU€OHBIX 3aJJaHUI Hay4YHO-TIOMYJISIPHYIO JIUTEPATypy GU3HUECKOTrO
COJIEpXKaHNs, CIPaBOYHbIE MaTEPHUAJIbI, pecypchl ceTu MIHTepHeT; BnafeTs npuéMamMu
KOHCIIEKTHPOBaHUS TEKCTA, Mpeo0pa3zoBaHus HH(OpMAIK U3 OJHOM 3HAKOBOI CUCTEMBI B APYTYIO;

— co03/7aBaTh COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OPMAIINH U3
HECKOJIbKUX UCTOYHUKOB (PU3UIECKOTO COJIEPKAHUS, TTyOTUIHO IPEACTABIATh PE3yIbTaThl MPOESKTHOM
WJIY UCCIIEIOBATENbCKOM IESITENbHOCTH; TPHU TOM I'PaMOTHO MCIIOJIb30BaTh U3yUYE€HHBIN MOHATUWHBIN
ammapaT U3y4aeMoro pasnaesnia GU3NKHA U COMPOBOXKIATH BRICTYIIJICHHE MPE3EHTAUEH C y4ETOM
0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HaumeHoBaHue pa3jiesioB U TeM NPOrpaMMbl KosnuecrBo 4acos JyeKTpoHHbIe (HM(POBbIE) 06pa3oBaTebHbIe PecypChl
n/n
BCEro | KOHTPOJIbHbIe PaboThI NpaKTHYeCKHe PadoThbl

Paznen 1. ®u3nka u €€ poiib B MO3HAHHH OKPYKAIOLIEI0 MHPA

1.1. | ®usuka — nHayka o npupoje 2
1.2. | dusuyeckue BeIHMUYHHBI 2
1.3 EcTecTBeHHO- Hay4HbIil MeTO] NMO3HAHHUS 2
Hroro no pasneny 6
Paznen 2. IlepBoHayajibHble CBEICHHS O CTPOCHHH BelIECTBA

2.1. | Crpoenue BemectBa 1
2.2. | Jismxenne M B3aMMOJeliCTBHE YACTHI[ BeUIECTBA 2
2.3. | ArperaTHble COCTOSIHHSI Bell[eCTBa 2
Hroro 1o pasneny 5
Pazzgen 3. JIBuskeHue W B3aUMOJeiiCTBHE TeJ

3.1. | Mexanuyeckoe ABH:KeHHE 3
3.2. | AHepuus, Macca, IVIOTHOCTh 4
3.3. | Cuaa. Buasl cui 14
Hroro no paznery 21
Pasnen 4. laBjienne TBEPABIX TeJ, KUIKOCTel W razos

4.1. | MaBaenue. Ilepenaya gaBjieHusi TBEPABLIMHM TeJaAMH, KHAKOCTAMH H ra3aMu 3
4.2. | MaBaenme KuakocTu 5
4.3. | ArmocdepHoe naBieHue 6
4.4. | [eiicTBHe KMIKOCTH M ra3a Ha MOrPYKEHHOE B HUX TeJIO 7
Hroro no pazneny 21
Pasnen 5. PaGora u MOIHOCTh. JHeprus

5.1. | PaGora m MOmIHOCTH 3
5.2. | IlpocTbie MeXaHU3MBI 5
5.3. | MexaHuueckasi Heprus 4
Hroro no pasneiny: 12




PesepBHOE BpeMs

OBIIEE KOJIMYECTBO YACOB I1O I[TPOIT'PAMME

68 0

8 KUIACC
Ne HaumeHoBaHMe pa3iejioB M TeM MPOrpaMMbl KonmnuecTBo uacos JuexkTpoHHblie (HHPPOBBIE) 00pazoBaTebHbIE Pecypehbl
n/n
BCero KOHTPOJIbHbIE PaGoThI NpaKTHYeCKHe PadoThbl
Pasnen 1. TenuioBble siBeHMSsI
1.1. CTpoeHHUe U CBOIiCTBA BellecTBa 7
1.2. | TemnoBble mpouecch 21
Hroro 1o pasneiny 28
Paszen 2. DiieKTpuYecKHe W MATHHTHbIE SIBJICHUS
2.1. DJIeKTpHYecKHe 3apsbl. 3apsiKeHHbIE TeJIa W UX B3aUMOJAelcTBHE 7
2.2. | IlocTOsIHHBII JIEKTPUYECKUIl TOK 20
2.3. MarHuTHbIE SIBJIEHHS 6
2.4. | DmekTpoMArHHTHAS HHIYKIHS 4
Hroro 1o pasneny 37
PesepBHOE Bpemst 3
OBILEE KOJIMYECTBO YACOB IIO [TPOTPAMME 68 7
9 KJIACC
Ne | HammeHoBaHHe pPa31esioB H TeM MPOrpaMMbI KosnuyectBo yacos Juexrponnbie (undponbie) oGpaoBaTebHbIE
n/n pecypchl
BCEro | KOHTPOJIbHbIE NpaKkTHYeCKHe
padoThl padoThI
Pasnen 1. Mexanuyeckue siBJEHUS
1.1. | MexaHn4ecKoe JABH:K€HHE M CIOCOOLI €ro ONMMCAHMS 10
1.2. | B3aumopeiicTBue Tea 20
1.3. [ 3akoHbI coxpaHeHHUst 10
Hroro 1o pasneny 40
Pasyien 2. Mexannueckue KojieGaHUsi M BOJIHbI
2.1. | Mexanuyeckue KojeGaHusi 7
2.2. | Mexanuyeckue BOJHBI. 3BYK 8




Hroro no pazzaeny

15

Paznen 3. 3J’leKTp0MaFHl/lTHOe 1oJie U JIEKTPOMArHUTHBIE€ BOJIHBI

3.1. | DJIeKTPOMArHUTHOE I0JIe U 3JIEKTPOMATHUTHBIE BOJIHbI 6

Hroro no pazneny 6

Paznen 4. CBeToBBIE SIBJCHHS

4.1. | 3aKkoHBI PacIPOCTPAHEHHsI CBeTa 6

4.2. | JInu3bl M onTHYeCKHe NPHGOPDI 6

4.3. | Pa3no:kenne 0ej0ro cBera B CIEKTP 3

Hroro 1o pasneny 15

Pasnen 5. KBauToBble siBiIeHHS

5.1. | Menyckanue M NOIJIOIIEHHE CBETA ATOMOM 4

5.2. | CTpoeHne aTOMHOIro siApa 6

5.3. | SInepHblie peakuuu 7

Hroro no pazaery 17

Pa3nen 6. IloBTOPHTE/IHLHO-00001AKOIMIT MOTY b

6.1. [ CucremaTH3anusi  060GIIeHNe NPeIMETHOIO COIEPKAHUS U ONBITA JESITEIbHOCTH, NPUOOPETEHHOrO NPH U3YyYeHHH 9
BCEro Kypca Gpu3nKu

Hroro no pasneny 9

OBLIEE KOJIMYECTBO YACOB II0 ITPOTPAMME 102 10




INOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne Tema ypoka KoanuyecTBo 4acoB Bujtb1, popMbI
n/n BCEro | KOHTPOJIbHbIE | IPaAaKTHYeCKUue KOHTPOJIA
padoTnI paGoThI
1. 1
2 1
3. 1
4 1
1
6 1
7. 1
8 1
9. 1
10. 1
11. 1
12. 1
13. 1
14. 1
15. 1
16. 1
17. 1
18. 1
19. 1
20. 1
21. 1
22, 1
23. 1
24, 1
25. 1
26. 1
27. 1




28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51,

52.

53.

54.

55.

56.

57.

58.




59. 1

60. 1

61. 1

62. 1

63. 1

64. 1

65. 1

66. 1

67. 1

68. 1

OBUIEE KOJIMYECTBO HACOBIIO |68 7

[TPOI'PAMME

8 KJIACC

Ne Tema ypoka KosnuyecTBo yacos Buasi, popmbi

w/m BCEro | KOHTPOJIbHbIE | MPAKTHYeCKHe KOHTPOIH
padoThI padoThI

1. 1

2. 1

3. 1

4. 1

5. 1

6. 1

7. 1

8. 1

9. 1

10. 1

11. 1

12. 1

13. 1

14. 1

15. 1

16. 1




17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.




48. 1
49. 1
50. 1
51. 1
52. 1
53. 1
54. 1
55. 1
56. 1
57, 1
58. 1
59. 1
60. 1
61. 1
62. 1
63. 1
64. 1
65. 1
66. 1
67. 1
68. 1
OBIIEE KOJIMYECTBO YACOBIIO |68 7

I[TPOTPAMME

9 KJIACC
Ne Tema ypoxka KosmuectBo yacos Buael, gopmsl
n/n KOHTPOJIA
BCEro | KOHTPOJIbHbIE | MPAKTHYEeCKHe
padoThI padoThI
1. 1
2. 1
3. 1
4. 1
S. 1




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27,

28.

29.

30.

31.

32.

33.

34.

35.

36.




37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54,

55.

56.

57,

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.




68.

69.

70.

71.

72,

73.

74.

75.

76.

77,

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.




99.

100.

101.

102.

OBILIEE KOJIMYECTBO HACOB I10
I[TPOTPAMME

102

10




YYEBHO-METOAUYECKOE OBECIHIEYEHHUE OBPA30BATEJIBHOTI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJISA YYEHUKA

7 KJIACC

®dusuka, 7 knacc/llepoimkun A.B., OO0 «/IPODAy»; AO «M3narenbcrBo [IpocBereHuey,
Beenaure cBoii Bapuant:2. Kabapaun O.®., Opnos B.A. /0.®. Kabapaus, B.A. Opios. —
DKcrepuMeHTaNbHble 3a1anHus 1o ¢usuke. 9-11 xkmaccer. — M.: BepOym, 2001. — 208c.

3. [IporpammHOE 0OecTieueHue.

4. 1C. Ulkona. ®usuka, 7-11 xn. bubnuoreka Harisaaabix nocodbuid. — [Mox penakuueii H.K.
XaHHaHOBA.

5. CDforWindows. ®usuka, 7-11 k1. bubnnoreka 3JeKTPOHHBIX HATISIHBIX TOCOOUH.

6. ®usnka 7-11 knaccel mpakTukym. UHTepakTUBHBIN Kype ¢u3uku. OusznkoH «Kupas ¢pusznka»
7. BuptyanpHas mkona Kupunna u Medoaus «Ypoku ¢pusuku Kupunna u Medonus

8 KJIACC

Ousnka 8 kimacc/Ilepoimkun A.B., 000 «IPODPA»; AO «M3narensctBo [Ipocsemienuey;
Beenure cBOI BapuaHT:

9 KJIACC

®dusuka 9 kinacc/ [Mepoimikun A.B., I'yrauk E.M., 000 «/IPODA»; AO «3narenbctBo [IpocseiieHuey;
Beenure cBOI BapuaHT:

METOANYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJIA

7 KJIACC

3. Pabouas nporpamma. dusuka. 7 — 9kiaccel: yueOHO-MeToAnUecKoro nocobus /coct. TuxonosaE.H. — 2-¢
u3.,crepeotunt. —M.: JIpoda,2013. — 398,(2)

4. ITporpammbl OCHOBHOTO 00111eT0 00pazoBanus. dusuka. 7 — 9 xkmaccel (aBroper:A.B.Ilepeimkun, H.B.
®wminonosuy, E.M. I'yTHuUK).

5. Pabouas nporpamma 1o ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B COOTBETCTBUH C
BbIOpaHHBIM y4EOHUKOM:

6. [Teppimkun A.B. ®usnka. 7 knacc. Y4eOHUK 17151 0011€00pa30BaTENIbHBIX YUPEKACHUH

M. Ipoda. 2011

7. Jlykamuk B.1. C6opHUK BOmIpocoB u 3aaad o ¢usuke. 7-9 k. — M.: [Ipocsemenne, 2010. —192c.

8. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSTEIHLHBIC H KOHTPOJIbHBIE PA0OTHI. —5-¢ U31aHue, -
M.MJIEKCA, 2013.

9. AcraxoBa T.B. ®usuka. 7 xnacc. JJaboparopusie padotsl. KonTponbsnsie 3aaanus. —Caparos:JIuueit, 2014.
10. «KoHTpoabpHO-u3MepuTenbHbie Matepuansl. @usmka. 7 knacc/Coct. H.U. 3opuH. — 2-¢ u3p.,nepepad. —
M.:BAKO, 2013.

11. Mapon A.E. ®u3uka. 7 xinacc: yueOHo-MeTonndeckoe nocooue/ A.E. Mapon.- M.: [Ilpoda, 2011.- 123c.:

8 KJIACC

1. PaGouas mporpamma. ®usuka. 7 — 9xiaccel: yueOHO-MeToandeckoro nocoous /coct. TuxonosaE.H. — 2-¢
u3 ., crepeorurt. —M.: Jlpoga,2013. — 398,(2)

2. [IporpaMmmMbl OCHOBHOTO 0011eT0 00pa3oBanus. duznka. 7 — 9 knaccel (aBTopsl:A.B.Ilepsimkun, H.B.
®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B cOOTBETCTBHU C



BBIOpaHHBIM y4EOHUKOM:

4. INepprukun A.B. @usnka. 7 kiaace. YueOHUK A1 00111e00pa30BaTeNbHBIX YUPESKICHUN

M. Ipocda. 2011

5. Jlykamuk B.1. CoopHUK BompocoB u 3aaa4 1o ¢pusuke. 7-9 ki, — M.: [Ipocsemnienue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSTEIBHBIE U KOHTPOJIbHBIC pa0OThI. —5-€ U3/IaHue,-
M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 xnacc. Jlaboparopubie pabotel. KonTponsHbie 3amanus. —Caparos:JIumneit, 2014.
8. «KonrtpoasHo-u3MepuTeabHbiec Matepuaibl. Pusuka. 7 kinacc/Coct. H.U. 3opun. — 2-¢ u3 ., mepepad. —
M.:BAKO, 2013.

9. Mapou A.E. ®usuka. 7 kiacc: yaeOHo-MeToauueckoe nocooue/ A.E. Mapon.- M.: [poda, 2011.- 123c.:
10.A.B. I[epoimkun @usuka-8xi 2017 M. Ipoda

11.H.B. ®unonosuu Metoauueckoe mocodbue 2015 M. [Ipoca

12.A.E. Mapos, E.A. Mapon CamocTtosiTebHbIe U KOHTPOJIbHBIE paboThI-8 kinacc 2017 M. [Ipoda

13.B.B. lllaxmarosa ,0.P. llledep Auarnoctuaeckue padotsl -8 kimace 2016 M. [Ipoda

14.A.E. Mapos, E.A. MapoH, C.B. ITo3otickuit Cooprauk Borrpocos u 3amau 2015 M. JIpoda

9 KUIACC

3. Pabouas nmporpamma. dusuka. 7 — 9kiaccel: yaeOHO-MeTOqruecKoro mocoous /coct. TuxonosaE. H. — 2-¢
u3 ., crepeorurt. —M.: Jlpoda,2013. — 398,(2)

4. TIporpamMmbl OCHOBHOTO 00111eT0 0Opa3zoBanus. ®usuka. 7 — 9 kimaccel (aBTopbl:A.B.Ilepeimkun, H.B.
®winonosuy, E.M. I'yTHuUK).

5. Pabouast mporpamma o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cOOTBETCTBHH C
BBIOpAHHBIM YYEOHUKOM:

6. [Tepeimkun A.B. @usnka. 7 xmacc. Y4eOHUK 151 0011e00pa30BaTENbHBIX YUPEKICHUH .

M. Ipocda. 2011

7. Jlykamuk B.1. CoopHUK BomipocoB u 3axa4 o ¢usuke. 7-9 k. — M.: [Ipocemenne, 2010. —192c.

8. Kupuk JI.A. ®usnka — 7. Pa3HOypOBHEBBIE CAMOCTOSTEILHBIE U KOHTPOJILHBIE paOOTHI. —5-€ U3/1aHue,-
M.MJIEKCA, 2013.

9. AcraxoBa T.B. ®u3suka. 7 xnacc. JJaboparopusie padotsl. KonTponbshbie 3ananus. —Caparos:JIuueit, 2014.
10. «KonTposabHo-u3MepuTenbHbie Matepuansl. Pusuka. 7 knacc/Coct. H.W. 3opun. — 2-¢ u3f.,nepepad. —
M.:BAKO, 2013.

11. Mapou A.E. ®u3uka. 7 kiacc: yueOHo-MeTonnueckoe nmocodue/ A.E. Mapon.- M.: [lpoda, 2011.- 123c.:

.. KonTponsHbIe 1 camocTosTeNbHBIE padoTHI IO (u3nKe. 9 Kinace: Kk yueOHuky A.B.
[eprimkuna, E.M. I'yrauk «®usuka 9 xmace» / O.1. I'pomuesa. — M.

UsnparenscrBo «OK3amen», 2014.

4. Tectol o usmke. 9 knacc: k yueOnuky A.B. Ilepeimkuna, E.M. I'ytHHK «Dn3nuka

9 xmace» / O.U. I'pomrieBa. — M.: U3matensctBo «DK3ameny, 2010.

5. . ®usuka. 9 knacce. TeMarnueckue TECTOBbIE 3a0aHus LI HoAroToBku Kk 'A. / aBT.-
coct.: M.B. boiinenko, O.H. Mupomkuna. — Spocnasns: OOO «Akagemus

pa3Butus», 2014.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

7 KJIACC

. bubnnoreka — Bc€ mo npeamety «dusukay. — Pexxum gocryna: http://www.proshkolu.ru
2. BusieoomnsIThl Ha ypokax. — Pesxkum mocryna: http://fizika-class.narod.ru


http://www.proshkolu.ru/
http://fizika-class.narod.ru/

3. Enunas kostekius nudpoBbix 00pa3oBaTebHBIX pecypcoB. — Pexxum mpocryna: http://school-
collection.edu.ru

4. VInTepecHbIe MaTeprabl K ypokaM (DU3UKH [0 TEMaM; TECTHI [T0 TeMaM; HarJIsIIHbIE TOCOOMS K ypOKaM. —
Pexxum nocryna: http://class-fizika.narod.ru

5. Hudpossie oOpazoBarebHble pecypchl. — Pexxum nocryna: http://www.openclass.ru

6. DitekTpoHHbIC YueOHUKH 110 pusuke. — Pexum goctyna: http://www.fizika.ru

8 KJIACC

1. bubnmmoreka — Bc€ o npeamery «dusukay. — Pexxum gocryna: http://www.proshkolu.ru

2. BuzieoonsiThl Ha ypokax. — Pesxxum noctyna: http://fizika-class.narod.ru

3. Enunas kosutekius nudpoBbix 00pa3oBaTe/ibHBIX pecypcoB. — Pexxum poctyna: http://school-
collection.edu.ru

4. VlHTepecHble MaTepuabl K ypokaMm (DU3UKH [0 TeMaM; TECThI [0 TeMaM; HarJIsiIHbIC TOCOOUS K yPOKaM. —
Pesxxum nocryna: http://class-fizika.narod.ru

5. Hudpossie oOpazoBatesbHbIe pecypcsl. — Pexxum moctyna: http://www.openclass.ru

6. DitekTpoHHbIC YueOHUKH 110 pusuke. — Pexxum goctyna: http://www.fizika.ru

9 KJIACC

1. BuzaeoornsiTsl Ha ypokax. — Pexum poctyma: http://fizika-class.narod.ru

2. Enunas koyieknus nudpoBbIX 00pa3oBaTesibHbIX pecypcoB. — Pexxum gocrtyma: http://school-
collection.edu.ru

3. HTepecHble MaTepHalibl K ypokaMm (PU3HUKH IO TeMaM; TECTHI IO TeMaM; HaTJISAHbIE TOCOOUS K ypOKaM. —
Pexxum nocryna: http://class-fizika.narod.ru

4. Iludpossie oOpa3oBaTenbHbIE pecypcehl. — Pexxum goctyma: http://www.openclass.ru
5. DnekTpoHHbIe yueOHUKH 10 (usnke. — Pexxum nocryna: http://www.fizika.ru
6.lucranmuonnas mkoja Ne368 http://moodle.dist-368.ru/

OtkprIThIH Ki1ace. CeTeBoe 00pa3oBaTeIbHOE COOOIIECTBO.
http://www.openclass.ru/node/109715

7. Enunast kosekius U poBeIX 00pa3oBaTeIbHbIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBI HEHTP HHPOPMAIIMOHHO-00PA30BATEIBHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Untepuer ypok. http://interneturok.ru/ru/school/physics/

10. T'azera «1 cenTs0ps» MaTepuainsl o dusuke. http://archive.1september.ru/fiz

11. Aanmanuu pusmueckux oobekToB. http://physics.nad.ru/

12. )KuBas ¢usuka: odOyuaromas mporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®wusuka.ru. http://www.fizika.ru/

14. dusuka: koutekis onbiToB. http://experiment.edu.ru

15. KoHTpOJIBHBIE U CAMOCTOSTENBbHBIE paOOTHI 10 pu3uke. 9 Kiacc: K yueOHuKy A.B.
16.Iepormkuna, E.M. T'ytauk «®usuka 9 xkmace» / O.U. I'pomiiea. — M.

U3z narenscTBO «IK3aMeny, 2014,

17. Tectsl no ¢usuke. 9 xknace: k yueOnuky A.B. [lepsimkuna, E.M. I'yrHuk «®@uznka
9 xnace» / O.U. I'pomiiea. — M.: UznatenbctBo «Ok3ameny, 2010.

18 . dusuka. 9 kinacc. TemaTHueckue TECTOBbIC 3aqaHust 11 TOATOTOBKM K A, / aBT.-
coct.: M.B. boiinenko, O.H. Mupoukuna. — Spocnasias: OOO «Akanemus

passutusiy, 2014.
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19. lucrannuonnas mkosra Ne368 http://moodle.dist-368.ru/

20. OTkpeIThIi KI1ace. CeTeBoe 00pa3oBaTeILHOE COOOIIECTBO.
http://www.openclass.ru/node/109715

21. EnunHas KoJuteKIus M POBLIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

22. ®enepanbHbIN HEHTP HHGOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/


http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://www.fcior.edu.ru/

MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJIOBAHHUE

Ob6opynoBanue 1 MprUOOPHI:

HomenknaTtypa yue6HOTO 000pyA0BaHus 10 (GU3UKE ONpeAeseTcs CTangapTaMu (PU3MIECcKOro
o0pa3oBaHus, MUHIMYMOM COJIEp>KaHUs yueOHOro Marepuana, 0a3ucHOM mporpaMmmoit 001ero
o0pa3oBaHus.

JI1s MOCTaHOBKY IEMOHCTPALIUI TOCTaTOYHO OJJHOTO HK3EMILISAPa 000py10BaHUS, U (PPOHTATBHBIX
71a00paTOPHBIX PAOOT HE MEHEE OJJTHOTO KOMILJIEKTa 000pyIOBaHM HA JBOUX YUALTHXCS.

[lepeueHb 1EMOHCTPAIIMOHHOTO 000PYI0BAHUS:

[lap ¢ KoIBIIOM, MOAETH KPUCTAIUINYECKUX PEIIETOK, HAOOP TenexeK, MprOop Ui 1eMOHCTpauu
PAaBHOMEPHOTO MPSMOJIMHEIHOTO IBUYKEHUSI, IEMOHCTPAIMOHHBINA IPUOOP 110 MHEPIINH, BECHI C
pa3HOBecaMu, HAOOp TPY30B [0 MEXaHHUKE, TMHAMOMETD, AMHAMOMETP JABYHAINpaBlIeHHbIH, map [Tackans,
COOOIIA0IIMECs COCYBI, pbluar, Habop OJIOKOB, IMIMHIP U3MEPUTEILHBIN C TPUHAAICKHOCTIMH (BeIEPKO
Apxumena), npuoop Ui AEMOHCTPAIMHU JaBICHHE ra30B U KUIKOCTEH, TpHOOp Ui 1EMOHCTpaun
arMoc(epHOro naBieHus (Marae0ypreKue moxyuapus), Ipuoop Uit AEMOHCTPAIMH JaBICHHUS BHYTPU
JKUIIKOCTH.

[Tpubopsl: GapoMeTp, MAHOMETP >KUIKOCTHBIN IEMOHCTPALIMOHHBIN.

OBOPYJOBAHME 1151 IPOBEJEHUS JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPALIUIA

TexHu4ueckue cpecTBa 00yIeHus

1. HoytOyx

2.MynbTUMETUITHBIN TIPOEKTOP

3. Dkpan

4.YctpoiicTBa BbIBOJ1a 3BYKOBOM MH(OPMAIHU — KOJIOHKH JIJIsl 03ByYMBAHHUS BCETO Kiacca.
5. UHTepakTBHAs q0CKa

6. OGopynoBanue TS TPOBEACHUS JJAOOPATOPHBIX U MPAKTUIECKUX PadoT.
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