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IHHOACHUTEJBbHAA 3AIINCKA

Copepxanre mporpaMMbl HAIIPaBJICHO Ha (POPMHUPOBAHUE €CTECTBEHHOHAYYHOW TPAMOTHOCTH
yUanmxcs ¥ OpraHu3aIfio n3ydeHus (PU3UKU Ha JIEATEIHbHOCTHOW OCHOBE. B Hell yUHTHIBAIOTCS
BO3MOXKHOCTH mpeaMera B peanusanuu  TpeboBanmiit PI'OC OO0 x miaHUPYEeMbIM
JUYHOCTHBIM U METANpeAMETHBIM pe3yjbTaTaM OOYYEeHHMs, a TaKKe MEXIIPEJAMETHbIE CBS3U

€CTeCTBEHHOHAYYHBIX y4EOHBIX MPEJAMETOB HA YPOBHE OCHOBHOT'O 0011eT0 00pa3oBaHusl.

OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®U3UKA»»

Kypc ¢usuku — cucreMooOpa3yromuil JUisi €CTECTBEHHOHAYYHbIX Y4YEOHBIX NPEIMETOB,
IOCKOJIbKY (pU3MuUecKre 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB M SIBICHUH, U3y4aeMbIX XUMHEH,
Ouonorueli, actpoHoMuerd u ¢uzndeckoi reorpadueit. duznka — 3TO MPEAMET, KOTOPHIA HE
TOJIbKO BHOCUT OCHOBHOH BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, HO U IPEIOCTABIISAET
HauOoJiee sicHble 00paslibl MPUMEHEHUsI HAyYHOI'0 METOAA MO3HaHMs, T.€. CII0co0a MoJIydeHUs
JIOCTOBEPHBIX 3HaHUH 0 Mupe. Hakonel, ¢pusznka — 3T0 mpeaMer, KOTOPbIA Hapsily ¢ APYTUMU
€CTECTBEHHOHAyYHbIMU IpEeIMETaMH JOJDKEH JaThb IIKOJbHUKAM IpEJICTaBI€HHE 00
YBJIEKATEJIbHOCTH HAyYHOTO MCCIEAOBAHUSA U PAZOCTU CaMOCTOSITEILHOTO OTKPBITUS HOBOI'O
3HAHMSL.

OnHa W3 THaBHBIX 33734 (U3MYECKOro 00pa3oBaHUs B CTPYKType oOmero oOpa3oBaHUS
COCTOHUT B (JOPMUPOBAHUHN €CTECTBEHHOHAYYHON I'PaMOTHOCTH M MHTEpeca K HayKe Yy OCHOBHOMN
Macchl 00y4aroMIMXCsl, KOTOpbIE B JaJIbHENIIEM OyyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax
nesrenbHOCTH. Ho He MeHee BaXKHOM 3a1ayeil sIBJISeTCs BBISABICHHE U MOATOTOBKA TalaHTIUBBIX
MOJIOJBIX JIIOAEH M TNPOJODKEHHs 00pa3oBaHWs M JanbHeiimell npodeccruoHalbHOM
JESTEIbBHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX MCCIIEJOBAaHUM U CO3JJaHUM HOBBIX TE€XHOJOTHM.
CornacHo MPUHATOMY B MEXIAYHAPOJIHOM COOOILECTBE ONpEeAeNcHHI0, «EcTecTBEeHHOHay4Has
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YeJIOBeKa 3aHMMAaTh AKTUBHYIO T'PaXIAHCKYI MO3MIHMIO IO
0O0IIeCTBEHHO 3HAYMMBIM BOIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMH HAayKaMH, U €r0 TOTOBHOCTh
MHTEPECOBAThCSl €CTECTBEHHOHAYUYHbIMH HJIesiMU. HayyHO TIpaMOTHBIN 4YelOBEK CTPEMHUTCS
y4acTBOBaTh B apryMEHTHUPOBAaHHOM OOCYKIEHUHU MpOOJIeM, OTHOCSIIUXCS K €CTECTBEHHBIM

HayKaM U TCXHOJIOTUAM, YTO TpeGyeT OT HEr'o CIICAYIOIINUX KOMIIETEHTHOCTEI:

HAay4YHO OOBACHATH SABJICHUA,
OLICHMUBATh U ITIOHUMATh 0COOEHHOCTH HAay4YHOr'0 UCCJICIOBAHUA,
HHTCPHIPCTUPOBATL JAHHLIC U UCIIOJIB30BATh HAYYHBIC JOKA3aTCIILCTBA I MMOJIYUYCHUA

BBIBOJOB.



N3yuenne ¢u3mku crnocoOHO BHECTH peIaroniuii BKJIaL B (OPMHUpPOBAHUE E€CTECTBEHHO-

HAYYHOH rPaMOTHOCTH O0YYarOIIUXCA.

HEJIM U3YYEHUSA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Henmn wu3yueHuss QU3MKM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs OHpEIENCHbl B
KoHuenmuu npenoaaBanus yueOHOro npeaMera

«Du3uka» B 00pa3zoBaTeNbHBIX OpraHm3anusax Poccuiickoii @enepanuu, peannu3yrOMIMX
OCHOBHBIE  001Ie00pa3oBaTeNbHBIE MPOrPaMMbl, YTBepkIEHHOW pemenueM Koserun
MunucrepcTBa npocsenieHus Poccuiickoit deneparuu, mpotokosa ot 3 aexadpst 2019 r. Ne T1K-
4BH.

Hemu n3yyenns Gpus3nuku:

e IpHOOpETEeHHE UHTEpeca U CTPEMIICHUS 00YYaroLIUXCsl K HAyYHOMY
W3YYEHHIO TMPHUPOJBI, PAa3BUTHE WX MHTEIUICKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTE;

e pa3BUTHE MPEJCTABICHUN O HAYYHOM METO/IE TIO3HAHUS U (HOPMUPOBAHHE
HCCIIEA0BATENIBCKOTO OTHOUIEHUS K OKPYKAOLIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yiibTaTa U3yUeHHUs OCHOB CTPOCHHUS
MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE MPEACTABICHUNA O POIH (DU3UKH JJISl pPA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIA;

e pa3BUTHE NPEJCTABICHUN O BO3MOXKHBIX cepax Oyayiiel npodeccuoHaTbHON AEATeNbHOCTH,

CBSI3aHHOM C (1)I/ISI/IKOI71, noATOTOBKA K z[anLHeﬁmeMy O6y‘IeHI/IIO B 5TOM HaAIIpaBJICHUH.

[[OCTI/I)KCHI/IC TUX IIeliell Ha YpPOBHE OCHOBHOT'O 0611161"0 O6p830BaHI/I5{ obecneunBaeTCs

PCHICHUCM CIICAYIOIINX 3ada4:

e MpHOOpETEeHHE 3HAaHUN O AUCKPETHOM CTPOEHHUHU BEIIECTBA, O MEXAHHUUECKUX, TETIJIOBBIX,
JJIEKTPUYECKUX, MATHUTHBIX Y KBAHTOBBIX SIBJICHUSAX;

e MpHOOpETEeHHE YMEHU OMUCHIBATh U OOBSACHATH (PU3NUYECKUE SBJICHUS C UCIIOIb30BaHHEM
MTOJTyYEHHBIX 3HAHUM;

e OCBOECHHME METOJIOB PEUIECHUS MPOCTEUIINX PacUETHBIX 3a7au C UCTIOJIb30BaHUEM (PUZNUECKUX
MOJEJIEH, TBOPUYECKUX U IIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUI HAaOII0aTh NPUPOHBIE SIBJICHHS U BBIOIHATH OMBITH, JaOOpaTOPHbIE

pa6OTLI N OKCIICPUMCEHTAJIBHBIC UCCIICJOBAHNUSA C UCIIOJIB30BAHUEM U3MCPUTCIIBHBIX HpI/I60pOB;



OCBOCHHE MPUEMOB pabOTHI ¢ HHpOpMaIHEH (HHU3HIECKOTO COMEPKAHUS, BKITFOTAst
MH(OPMAIIHIO O COBPEMEHHBIX IOCTIKEHUSX (DH3UKHU; aHAIIN3 U KPUTUIECKOE OLICHUBAHUE
uH(pOpMAINH;

3HaKOMCTBO O cepamu MpoheCCHOHATLHON JICATEIBHOCTH, CBSI3aHHBIME C (PU3UKOM, U

COBPECMEHHBIMU TCXHOJIOT'UAMH, OCHOBAHHBIMH Ha JOCTHXKCHUAX q)HSquCKOﬁ HaYyKH.

MECTO YYEBHOI'O ITIPEJMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBercTtBuM ¢ PI'OC OOO dusnka sBiseTcs 00513aTeIbHBIM IIPEIMETOM Ha YPOBHE
OCHOBHOTO 00111ero oopazoBanus. JlaHHas mporpamma npeaycMaTpuBaeT u3ydeHne Gusuku Ha
0a3oBoM ypoBHE B 00bEMe 238 4 3a Tpu roja oOy4yeHwus mo 2 9 B HeJenro B 7 U 8 Kaccax u
no 3 4 B HezIeNo B 9 kiacce. B Temaruueckom miiaHUpOBaHUU AJisl 7 U 8 KIIacCoB
MpeJIoiaraeTcs pe3epB BpeMEHHU, KOTOPBIA yUYUTENIb MOXKET UCIIOJIB30BaTh IO CBOEMY

YCMOTpPEHHIO, a B 9 Kj1acce — MOBTOPUTEIHHO-00001A0INI MOTYIIb.

COJAEP/)KAHUE YYEBHOI'O ITPEIMETA

7 kiacce

Pa3neu 1. ®uszuka u e€ posib B NIO3HAHMHN OKPY:KAKOIIEro MUpa

®usznka — HayKa O MPHUPOJE, M3ydaeT (U3NYECKHE SBICHUSA: MEXaHUYECKHE, TEIUIOBBIC,
IIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHBL. 3Mmepenue (¢usznyeckux BenuuuH. Pusznyeckue MpUOOPHI.
[TorpemHocTs U3MepeHuil. MexayHapoaHasi CHCTEMA €IMHHLL.

Kak ¢usuka u apyrue ecrecTBeHHbIe HAYKH M3ydaroT Npupoay. EcrecTBeHHOHayuHBIH METOx
MO3HAHMS: Ha0JI0/IeHNE, TOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABM)KEHHE THIIOTE3, IKCIEPUMEHT
10 TPOBEPKE THIIOTE3, 00BICHEHHE HA0M0JaeMoro sBieHus. Onucanue GU3N4YecKux sSBICHUH ¢
IIOMOILIBIO MOJIEIIEH.

JdemMoHcTpanuu

1. MexaHuueckue, TeIIoBbIe, 3JIEKTPUUYECKHE, MAarHUTHBIE, CBETOBBIE SIBJICHUS.

2. @usnueckue npuOOpPHl M TpoIenypa NPsSMbIX H3MEPEHUH aHAJIOrOBBIM M IU(PPOBBIM
npubopoM.

JlaGopaTopHble paGoThI U ONBITHI

1. Onpenienenyie LeHbl JeNeHNs KAkl U3MEPUTENbHOro mpudopa

2. U3mepeHnue pacCTOSHUN

3. U3mepenne 00bEMa KUIAKOCTH U TBEPAOTO Tea

4. OnpeneneHue pa3MepPOB MaJIbIX TEJ



5. W3mepeHue temmepaTypbl MpH TOMOILIM >KMIKOCTHOTO TEPMOMETpa M JAaT4MKa
TEMIIEPATYPbI

6. IlpoBeneHue wcciaenoBaHus 10 IIPOBEPKE THUIOTE3bl: JAIbHOCTh IOJIETA IIAPUKA,
IYIIEHHOT0 FOPU30HTAJIBHO, TEM OO0JIbIIE, YeM OOJIbIle BBICOTA ITyCKa

Pasznes 2. [lepBoHayasibHbIE CBeIeHNsI 0 CTPOCHUM BellecTBa

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIBL, UX pa3Mepbl. OIBITHI, JOKA3bIBAIOIINE TUCKPETHOE
cTpoeHue BeuecTBa. ONbIThI, JOKAa3bIBAIOIINE AUCKPETHOE CTPOECHUE BEIIECTBA.

JlBrwxkeHue wyacTul BemiectBa. CBA3b CKOPOCTH JIBHJKEHUS 4YacTUL] C TeMIEepaTypoi.
bpoyHnoBckoe naBmxenue, auddysus. B3aumopelicTBue wacTul] BelecTBa: NPUTSHKEHUE U
OTTaJIKUBAHUE.

ArperatHble  COCTOSIHMSL ~ BELIECTBAa: CTPOEHME Ta3oB, IKUJAKOCTEH U TBEPABIX
(KpucTaJuInyeckux) Tei. B3auMocBs3p Mekay CBOMCTBaMHM BEIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJIEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BO/Ibl. B3anMOCBsI3b MEKly CBOMCTBaMHU BELIECTB B Pa3HBIX arperaTHbIX COCTOSHUSAX U UX aTOM-
HOMOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperatHbiX COCTOSIHMM BOJbl. OcoOeHHocTH
arperaTHbIX COCTOSIHUN BOJIBI.

JdeMoHcTpamun

HaGmonenne OpOYHOBCKOTO JBIIKCHHUS
Habmronenue nudpysun

Ha6J’II-O,Z[eHI/Ie HBHGHHﬁ, O6I>5{CH$IIOIJ_II/IXCH MPUTAKCHUEM WJIN OTTAJIKUBAHUEM YaCTUIL] BCUICCTB

JlabopaTopHbie padoThI U ONBITHI

Onenka aAuaMerpa aroma METOA0M PsIIOB (€ MCIoJib30BaHKuEM (oTorpaduii)
OnpIThI 10 HAOTIOJEHHUIO TETIJIOBOIO PACIIMPEHUS ra30B

OnbITEI IO O6Hapy)KeHI/IIO JIENCTBUS CUII MOJICKYJISIPHOT'O ITPUTAKCHUA

Pa3nen 3. /IBu:keHMe M B3aUMO/I€CTBUHU

Mexanunyeckoe aBuKeHHE. PaBHOMepHOE M HepaBHOMEpHOe ABHkeHue. Ckopocthb. CpenHss
CKOpOCTb ITPU HEPABHOMEPHOM JBHKEHUU. Pacuér mytu u BpeMeHU JIBUKEHUs. PaBHOMEpHOE 1
HepaBHOMEpHOe BHkeHHe. CkopocTh. CpenHsisi CKOpOCTh HNPU HEPABHOMEPHOM JBUKECHHH.
Pacuér myTtu v BpeMEHH IBUKEHUS.

SIBnenne nHepuuu. 3aKOH UHEPIMHU. B3auMoericTBre Tell Kak MPUYMHA U3MEHEHUSI CKOPOCTH
JIBIKEHUs Ten. Macca kak Mepa uHepTHocTU Tena. [InotHocth BemiectBa. CBsI3b MJIIOTHOCTH €

KOJIMYCCTBOM MOJICKYJI B CIMHUILIC 00BEMa BCIICCTBA.



Cuna Kak xapakTepHuCTHKa B3aumoaencTBus tei. Cuiia ynpyroct u 3akoH ['yka. smMepenue
CHJIbI C TOMOIIBIO JUHAMOMETpa. SIBlieHHE TAroTeHUs U cuia TspkecTu. Cuila TSHKEeCTH Ha
npyrux maderax (MC). Bec tena. HeBecomocTs. CiokeHHe CuJI, HalpaBiIEHHBIX 110 OJHOU
npsmoid. PaBHoaeiictByromas cuii. Cuiia TpeHus. TpeHue CKoJIbXEHUs U TPEHHE MOoKosl. TpeHue
B nipupojie u texauke (MC).

JdemMoHcTpanuu

1. Habnrorenue MeXaHU4eCKOTO IBUKECHHUS Tela

2. 3mepenune CKOpOoCTH NPSIMOJIMHEMHOTO IBUKEHUS

3. HaGmronenue siBeHUst MHEPIIUN

4. HabGnronenue U3MEHEHUS! CKOPOCTH MTPH B3aUMOJICHCTBHUHU Tell

5. CpaBHeHHE MacC 10 B3aUMOJICHCTBHUIO Tl

6. CnoxeHue cull, HalpaBJICHHBIX 110 OJHON MPSMOU

JlaGopaTropHblie padoThI M ONBITHI

1. OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBMIKEHHUs (IIapuKa B >KUIAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U T. 1. )

2. Ompenenenue cpeqHEHl CKOPOCTU CKONBXEHHS OpycKka WIM IIapuKa MO HAaKJIOHHON
TUIOCKOCTH

3. Onpenenenue MIOTHOCTH TBEPIOTO TeIa

4. OnpITbl, JEMOHCTPHUPYIOUIME 3aBUCUMOCTh pacTskeHHs (nedopMmanvy) MNpPYKUHBI OT
MPHUIIOKEHHOM CHJIBI

5. OmbITHI, JAEMOHCTPUPYIOIIUE 3aBHCUMOCTH CHJIBI TPEHHUsS CKOJBKEHHs OT Beca Tela U
XapakTepa COIPHUKACAIOIINXCS TOBEPXHOCTEN

Paznen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH U ra30B

HaBnenue. CriocoObl YMEHBIICHUS U yBEIWYeHUS AaBieHus. JlaBieHue raza. 3aBUCHMOCTD
JaBJeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenaua napneHus TBEPABIMU TeAMH, KUAKOCTIMU
u razamu. 3akoH I[lackans. [THeBMaTH4eckne MamuHbI. 3aBUCUMOCTb JABJICHUS >KUJKOCTH OT
rnyounsl.  ['mapocratuueckuit  mapamokc. CooOmiaronuecss  cocynsl.  ['mapaBnuueckue
MEXaHHU3MBI.

Atmocdepa 3emmu u atmocdepHoe maBieHue. [IpUUMHBI CyIIECTBOBAaHUS BO3AYIIHOM
o6omouku 3emnu. Ombir Toppuuennu. M3mepenue atrmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMocepHOr0O JaBlieHUsI OT BBICOTHI HaJa YypoBHeM wMopsa. I[Ipubopsr isi u3MepeHus
aTMoc(epHOTro JaBICHHS.

JleiicTBHE KUAKOCTU M ra3za Ha MOTPYKEHHOE B HUX TeNo. BeiTankuBaromas (apXumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozmyxornaBanue.

JdemMoHcTpanuu



1. 3aBUCHMOCTb JaBJICHUS ra3a OT TEMIIEPATypPhI

2. Ilepenaya 1aBiaeHUs )KUIKOCTHIO U Fa30M

3. CooOwiaromuecs cocysl

4. I'mapaBiarvecKuil mpecc

5. IlposiBieHue neMCTBUS aTMOCHEPHOTO JTaBJICHHS

6. 3aBUCHMOCTD BBITAJIKUBAIOLICH CHIIBI OT 00BbEMa MOTPYKEHHOM YaCTH Tella U IJIOTHOCTH
KUAKOCTH

7. PaBeHCTBO BBITAJIKUBAOIIECH CHJIbI BECY BBITECHEHHOW KUIKOCTH

8. YcioBue maBaHus TeI: IJIaBaHUE WIM MOTPY>KEHHE TeJ B 34 BACUMOCTH OT COOTHOILIEHUS
IJIOTHOCTEMN TEJa U AKUJIKOCTH

JlaGopaTopHbie padoThI U ONBITHI

1. UccnenoBanue 3aBUCHMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYy>KEHHOM B )KHUJIKOCTh YacTU
Tena

2. OnpeneneHue BbITAIKUBAIOLIEH CUJIbI, IEUCTBYIOLIEH Ha TENO, MOrPYKEHHOE B KUIKOCTb

3. IIpoBepka HE3aBUCUMOCTH BBHITAJIKMBAIOIIEH CHJIBI, IEHCTBYIOIIEH HA TEJIO B KUIKOCTH, OT
Macchl TeJa

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKMBAIOIICH CUJIbL, IEUCTBYIOIIEH Ha TEJIO
B ’KHJIKOCTH, OT 00BbEMa MOTPYKEHHOM B )KUAKOCTh YaCTH TENA U OT MJIOTHOCTHU KUJIKOCTU

5 KoHcTpyupoBanue apeomerpa WIM KOHCTPYMpPOBaHHE JIOJKM M OIpejaeseHue e
Irpy30I0AbEMHOCTH

Pa3pea S. PaGora n MOIIHOCTB. DHEpIrus

Mexannueckasi pabotra. MoOLIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio paBHOBecHs phluara.
[IpumeHeHne mpaBuia paBHOBECHs pblyara K OJIOKy. «3ojoroe mpaBuiio» mexaHuku. KII/]
IPOCTHIX MeXaHU3MOB. IIpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanunyeckass sHeprud. KuHetndeckas u moTeHUualbHass sHeprusd. lIpeBpamnieHue omHOro
BUJIa MEXaHUYECKOW SHEPTUH B IpYroi. 3aKOH COXpPaHEHUS SHEPTUN B MEXAHUKE.

JdemMoHcTpanuu

[IpuMepsl IPOCTHIX MEXAHU3MOB

JlaGopaTopHbie paGoThI U ONBITHI

1. Onpenenenne pabOThl CHUJIBI TPEHUS TPU PABHOMEPHOM JBIDKEHMHM Teja 110
TOPU30HTAIIBHOM OBEPXHOCTH

2. UccnenoBanue ycioBuii paBHOBECHUS pbldyara

3. U3mepenne KIIJ] HaKJIIOHHOM ITIOCKOCTH

4. 3yueHune 3aKOHa COXPAHEHUS MEXAHUYECKOW SHEPTUH



8 Kiacc

Paznen 1. TensioBuIe ABJIeHUSA

OcHOBHbIE TTOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOW TEOpUU CTPOEHUS BelecTBa. Macca u
pasMepbl aTOMOB M MOJIEKYJ. ONBITHI, OATBEPKAAIOIINE OCHOBHBIE MOJIOXKEHUS MOJICKYJISIPHO--
KMHETUYECKON TEOPHH.

Mopnenu TBEPAOIO, )KUIKOTO U Ta3000pa3HOT0 COCTOSAHMI BeniecTBa. Kpucraminueckue u
amop¢usbie Tena. OObsCHEHHE CBOMCTB ra3oB, )KUIKOCTEH U TBEPIBIX TNl HA OCHOBE MOJIOKEHUHN
MOJICKYJISIPHO-KMHETHYECKOM Teopuu. (CMauMBaHWME M KaMWUISIpHBIE $BJIEe HHA. TersoBoe
pacuIpeHne u cxaTHe.

Temnepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JIBUKEHUS YaCTHIL.

Buytpennsas osneprus CnocoObl W3MEHEHHUsT BHYTPEHHEW OJHEpPruM: TeIulonepenaya u
coBepieHre padoThl. Bupl Temonepeaadu: TeIONpOBOIHOCTh, KOHBEKIIHS, U3TyICHHUE.
KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTh BeHIecTBA. TeIIOOOMEH M TEIUIOBOE
paBHOBECHE. VYpaBHeHue TETIOBOTO OanaHca.
[InaBneHue W OTBEepAECBAaHHE KPUCTAUIMYECKMX BELIECTB. YJIENbHAs TEIJIOTA IJIaBJICHHUS.
[TapooOpazoBanne wu konxaeHcanus. Hcnmapenne (MC). Kunenmwe. VYnaenbHas Teriora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATypbl KHIIGHHUS OT AaTMOC(EPHOTO JIaBIICHUS.
BnaxnocTs Bo3ayXa.

DHeprus TOIIUBA. Y JelbHas TEIIoTa CropaHusl.

[Tpunanune! padots! Temnossix apurateneid. KI1/] remnosoro neurarens. TemnoBsie ABUTATENH
U 3amuTa okpyxatomieit cpeapl (MC). 3akoH coxpaHEeHHs U MIPEBPALEHUS SHEPTUU B TETNIOBBIX
npoueccax (MC).

Jemoncmpayuu

. HaOronenue OpOyHOBCKOTO JIBUXKEHHUS

. Habmonenue nuddyzun

. HabGromenue siBeHM cMaunBaHUs U KalTWIUISIPHBIX SIBICHUH

. HaOxroienue TemnoBoro pacumpeHus Tel

. I3MeHeHue 1aBieHus ra3a npu n3MEeHeHUH 00bEMa 1 HarpeBaHUM UM OXJIaXKACHUU
. [IpaBnuna nu3mepeHus TeMIeparypsl

. Bunp! Teruionepenaun

. Oxnax7ieHre npu COBEPUICHUU pabOThI
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. HarpeBanue npu coBepiieHnn paboThl BHEIIHUMH CHIIaMHU
10. CpaBHeHMe TEIIOEMKOCTEHN pa3IMYHbIX BELIECTB

11. HaOmromeHre KUmeHus



12 .HabnroneHue moCcTOSTHCTBA TEMIIEPATYPHI MTPH TUTABICHUH

13. Mopenu TenaoBbIX ABUTATENICH
Jlabopamopnuvie pabomot u onvimal

1. OnbITHI 1O OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS

2. OnbITHI IO BBIPALIMBAHUIO KPUCTAJIOB TOBAPEHHOM COM WM caxapa

3. OnbITHI 1O HAOIIOICHUIO TETNIOBOTO PACIIIUPEHUS Ta30B, )KUIKOCTEH M TBEPABIX TEI

4. OmpeneneHue NaBICHUS BO3yXa B OAJUIOHE IIMIPUIIA

5. OmnbIThl, JEMOHCTPHUPYIOIIHE 3aBHUCUMOCTH JIaBJI€HHS BO3AyXa OT ero oOnéma u
HarpeBaHus WIH OXJIAXICHUS

6. IlpoBepka THMNOTE3bl JIMHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KHUJKOCTH B
TEPMOMETPHUYECKOMN TPYyOKE OT TeMITepaTyphl

7. HaOmioneHne W3MEHEHUS BHYTPEHHEH SHEpruu Tela B pe3ylbTare TEIUIoNnepeaayud U
paboThl BHEITHUX CHUII

8. HccrenoBanue sBICHUS TEIUIOOOMEHA IMPU CMEIIMBAHUN XOJIOTHOM U TOPSIYEH BOJIBI

9. OmpenenieHue KOJIMYECTBA TEIUIOTHI, TOTYYEHHOTO BOJOW NMPH TEINIOOOMEHE C HArpeThIM
METAIITMYECKUM IUITUHAPOM

10. Onpenenenre yaeabHON TEMIOEMKOCTH BEIIECTBA

11. UccnenoBanue nmpouecca UCTIapeHust

12. Onpenenenne OTHOCUTEIBLHON BIQXKHOCTH BO3/1yXa

13. Onpenenenue yaeabHON TEMJIOTHI IUIABJICHUS JIbJ1a

Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA

Onexrpuszanus Ten. [[Ba pona 3iIeKTpUYECKUX 3apsfoB. B3anMoneicTBue 3apsyKEHHBIX TEIl.
3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aMMOIECHCTBHSI 3apsDKEHHBIX TEJl OT BEJIMUMHBI 3apsI0B U
PAcCTOSIHUS MEX1Y TeJIaMu).

Onexktpuueckoe mnoisie. Hampspk€HHOCTH anekTpudeckoro mojis. I[IpuHuun cyneprno3unuu
ANIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu anekTpuueckux 3apsAaoB. JIeMEHTapHbIN dIeKTpuueckuil 3apsaa. CTpoeHue aroma.
[IpoBOIHUKYN M TUANEKTPUKU. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsia.

DNEeKTpUYeCKUd TOK. YCJIOBHUS CYIIECTBOBAaHHUS DJEKTPUUECKOro ToKa. McTouHukH
IIOCTOSIHHOTO TOKa. JeiictBust AIIEKTPUYECKOTO
TOKa (TEIIOBOE, XUMHYECKOE, MArHUTHOE). DIEKTPUUYECKHH TOK B MKHJIKOCTAX M ras3ax.

Onekrtprueckass nenb. Cuina TokKa. OJekTpudeckoe HamnpspkeHwe.  ComnpoTHBIIEHUE
IPOBOAHMKA. YJIEIbHOE CONpPOTUBJIEHME BemlecTBa. 3akoH Owma Uisl ydacTka LeMu.

ITocaenoBarenbHOE U napauie;ibHOC COCANHCHUC ITPOBOAHHUKOB.



PaboTa 1 MOITHOCTH AMEKTPUIECKOTO TOKA. 3akoH JIkoynsa— JleHna. DieKTprudecKue 1enu u
MOTPEOUTENH IIEKTPUUECKON sHEeprun B ObITy. KOopoTkoe 3aMbIkaHue.

IlocTtossHHBIE MarHuThl. B3amMoaelcTBHE IIOCTOSHHBIX MarHUTOB. MAarHuTHOE IIOJIE.
MaruutHoe noJie 3eMJId U €ro 3HaYeHue IS )ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE moJie
3JIEKTPUYECKOro TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eiCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJIBUrareilb IMOCTOSHHOrO TOKa. Mcmonb3oBaHue
AJIEKTPOJIBUTaTEsICH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apazges.  SBiaeHue  sneKTpoMarHuTHOM — wHAykuuu. [lpaBunmo  Jlenna.
OnektporeHeparop. CrnocoObl MOTyYEHHUs JJICKTPUYE CKOM DSHEPruu. DJICKTPOCTAHIIMM Ha

BO300HOBIISIEMBIX UICTOYHHKAX YHEPTHHU.
Hemoncmpayuu

OnexTpusanus Te

JIBa pojia 3JIEKTPHUUECKUX 3apsi/10B M B3aMMO/ICHCTBHE 3apsKEHHBIX Tel
YCTpOUCTBO U IEHCTBHE IEKTPOCKONA

DnexTpocTaTHuecKast HIYKIHS

3aKOH COXPaHEHUs ANEKTPUUYECKUX 3aps10B

ITpOBOHUKY U JUIIEKTPUKU

MonenrpoBaHU€E CUIIOBBIX JIMHUI 3JIEKTPUUECKOTO MOJIS

HcTouHNKH TOCTOSIHHOTO TOKA

JlericTBUs DIIEKTPUYECKOTO TOKA

= © © N o a0 b~ w DdF

(0. DneKTpUUECKUI TOK B )KMJIKOCTH

11. I'a30BBIi1 pa3psin

12. VI3mepenue cuiibl TOKa aMIIepMETPOM

13. 3mepeHure 3eKTpUYECKOr0 HAIpPSIKEHUsT BOJIBTMETPOM

14. PeocTaT 1 Mara3uH CONpOTUBIECHUI

15. B3aumopaencTBrue NOCTOSTHHBIX MarHUTOB

16. MoaenvupoBaHue HEBO3MOXKHOCTH Pa3/ICJICHHsI MIOJTIOCOB MarHuTa

17. MoaenvupoBaHu€ MarHUTHBIX NOJIEH MTOCTOSIHHBIX MAarHUTOB

18. OmsIT Opcrena

19. MarauTHOe nosie Toka. DJIEKTPOMAarHuT

20. [lelicTBME€ MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM 21 DeKTpoABUraTelb MOCTOSHHOTO
TOKa

22. UccnenoBanue sIBIEHUS 3J€KTPOMArHUTHOM MHIYKIIUU

23. Onbrter Dapages

24. 3aBUCUMOCTb HammpaBJICHUA HHAYKIUOHHOI'O TOKa OT YCJ'IOBI/Iﬁ €0 BOBHUKHOBCHU



25.

DJeKTpOreHepaTop MOCTOSTHHOTO TOKa

Jlabopamopnuvie pabomot u onvimal

1
2
3.
4
5

6.

. OTBITHI 10 HAOIIOICHHUIO IEKTPU3AIMHU TNl HHIYKIUEH U IPH COIPHUKOCHOBEHUHU

. I/ICCJ'IG,I[OBaHI/IC ﬂeﬁCTBHH SJIICKTPHUYCCKOI'O IT0JIAI Ha IIPOBOJHUKHU U JUIJICKTPUKH

COopka u mpoBepka padoThI JEKTPUUECKON LEMH MOCTOSIHHOTO TOKA

. MI3mepeHue U peryaupoBaHue CUIIbI TOKa

. MI3mepeHue U peryaupoBaHue HaIpsKEHUS

I/ICCJ'IGI[OBaHI/IC 3aBUCUMOCTH CHJIBI TOKa, UAYIICTO 4Y€PE3 PE3UCTOP, OT COIIPOTHUBIICHUA

pEe3UCTOpa U HANIPSKEHUS Ha PE3UCTOPE

7.

OHBITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTD 3JICKTPHUYCCKOI'O COIMPOTHUBJICHUA HNPOBOJHHUKA

OT €TI0 JJIMHBI, IUIOIIaAU IMOICPECUYHOTO CCUCHUA U MaTCpUuajia

8.

HpOBepKa IIpaBujia CJIOXXCHUS HaHpH)KeHI/Iﬁ pu IocCJICA0BATCIIBHOM COCAMHCHUU JBYX

PE3UCTOPOB

9.
10.
11.
12.
HEel
13.
14.
15.
16.
17.

[IpoBepka mpaBuia Ui CUIIBI TOKA MPH MApaIeIbHOM COCTUHEHUN PE3UCTOPOB
Omnpenenenne pabOTHI AIEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 Pe3UCTOP
OmnpeeneHre MOITHOCTH AJICKTPHYECKOTO TOKA, BBIZICISIEMON HAa PE3UCTOPE

HccnenoBanue 3aBUCUMOCTU CHUIIBI TOKa, HAyHIero 4epe3 JaMIIOUKy, OT HAIPSKCHUS Ha

Omnpenenenne KIIJI narpeBarens

HccnenoBanue MarHUTHOTO B3aMMOZEMCTBYSI IOCTOSHHBIX MarHUTOB

M3yueHre MarHuTHOTO TOJIs TOCTOSTHHBIX MarHUTOB IIPU MX OObETUHEHUH U Pa3/IeIeHUU
HccnenoBanue neicTBUS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPENKY

OHBITI)I, ACMOHCTPHUPYIOIIUEC 3aBUCHUMOCTEL CHJIBI BSaI/IMOI[CﬁCTBHﬂ KaTymlku € TOKOM H

MarauTa OT CUJIbI TOKA W HAIIPaBJICHUA TOKA B KATYIIIKE

18.
19.
20.
21.

N3yuyenue neiCTBUSA MAarHUTHOIO IIOJISL HA IPOBOJHUK C TOKOM
KoHncTpynpoBanue u uszydeHue pabOThI 3JIEKTPOIBUTATENSA
N3mepenne KII/] anekTpoaBurareabHOM yCTaHOBKU

OmneITel 1O HUCCICAOBAHUIO SBJICHUA JSJICKTpOMaAr HUTHOH UHAYKIOUH: HCCICAOBAHUC

W3MEHEHMI 3HaYEHUS U HaIlpaBJICHUA UHAYKIIHUOHHOI'O TOKa

9 kjaacc

Paznen 1. Mexannueckue siBJICHUA

MexaHu4ecKoe ABHKEHUE. MaTepI/IaJ'IBHa}I touka. Cucrema orcuéra. OTHOCHTEILHOCTD

MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMonMHENHOe aBMXeHue. HepaBHoMepHOe
IpSIMOJIMHENHOE JBUXKEHHE. CpeoHsss U MIHOBEHHas CKOpPOCTb Tejla IPU HEPAaBHOMEP HOM
JBUKECHHH.



Yckopenue. PaBHoyckopeHHOe TpsiMonuHeHOe nBrkeHue. CBobomHoe maneHue. OnbIThl
[Nanunes.

PaBHoMmepHOe aBmxkeHue mo oxkpyxHocTH. [lepuong u wactora oOpaimenus. JluneitHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBoiit 3akoH Hbrorona. Bropo# 3axkon Herorona. Tperuii 3akoH Herorona. IIpuHnmn
CYNEPIIO3UIUHU CHIL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPeHUS! CKOJIbXEHUs, CUjla TPEHUS MOKOS,
Jpyrue BUbl TPEHUS.

Cuna TSOKECTH M 33aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO MaJCHUS.
JBwxkenue mianer Bokpyr Comnma (MC). IlepBas xkocmuyeckas ckopocTb. HeBecoMocTs u
HEPErpy3KH.

PaBHOBecue maTepuanbHON Touku. AGCoOTHO TBEPIOE Teno. PaBHOBecue TBEPAOIO Tea C
3aKpEIUIEHHON OChIO BpalieHuss. Mo MeHT cuiibl. LleHTp TsxecTu.

Nmnynec tena. M3mMeHenne ummyibca. VMIynbC cuiibl. 3aKOH COXPAaHEHMsI HWMITYJbCA.
PeaxtuBnoe nmwxenue (MC).

Mexanuueckasi pabota ¥ MOIIHOCTb. PaboTa cuil TSXKECTH, yNpyrocT, TpeHus CBs3b
sHeprun U padoTel [loTeHuuanpHas SHEPrus Teja, MOJHATOTO HaJ IMOBEPXHOCTHIO 3EMIIH.
[ToTeHumanbHas sHEprus cxxaror npyxuHbl. Kunernueckas sneprus. Teopema o KWHE THYECKOU
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu

1. HabnroneHne MexaHHMYECKOTO JABMKEHUS Tela OTHOCUTENBHO Pa3HbIX TeJl 0TCUETA

2. CpaBHeHHE yTeW U TPACKTOPUI ABMKEHHS OJHOTO M TOTO K€ Tella OTHOCUTEIFHO Pa3HbIX
TEJ OTCYETA

3. M3mepenne CKOpOCTH B YCKOPEHUS PSMOJIIMHEHHOTO JIBUKCHUS

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JIBHYKCHMS

5. HaOmronenue 1BUKEHUS TeJla MO OKPYKHOCTH

6. HabmoeHne MexaHU4ecKuX SIBICHUH, MPOUCXOASIINX B cucTeMe oTcuéra «Tenexkay npu
e€ paBHOMEPHOM M YCKOPEHHOM JIBU’KEHUN OTHOCUTEIBHO KaOHWHETa PU3NKU

7. 3aBUCHMOCTb YCKOPEHHUS Tella OT MacChl TeJla U JeWCTBYIONIEH Ha HETO CHIIBI

8. HalGmonenne paBeHCTBa CHIT TP B3aUMOJICHCTBHUU TEI

9. M3meHeHue Beca Teja MPH YCKOPEHHOM JIBHXKEHUHU

10.ITepenava ummysbsca Mpu B3aUMOICUCTBUH TEJ

11.IIpeo6pazoBaHust SHEPTUU IPU B3aUMOJICHCTBUU TeT

12.CoxpaHeHne UMITyJIbca IIPU HEYIIPYTrOM B3aUMOIEHCTBUN

13.CoxpaHeHre uMIynbca Ipu adbCOIOTHO YIPYTOM B3aUMOAEH CTBUN

14.HaGntoenne peakTUBHOTO JIBHXKCHHS

15.CoxpaHeHre MeXaHU4eCKOM SHEpruU Ipy CBOOOTHOM MaICHUU

16. CoxpaHeHre MEXaHUUYECKOM SHEPTUU MIPU IBUKEHUH TeJa MO IeHCTBUEM NPY>KUHBI

Jlabopamopnvie pabomul u onvimol

1. KoHcTpyHnpoBaHue TpakTa Juis pa3roHa U JAajbHEHUIIero paBHOMEPHOTO JBIDKEHUS IIapHKa
WM TEJIEKKHU

2. OrmpeneneHue cpegHel CKOPOCTU CKOJBKEHHs Opycka WIM JABM)KEHUS IIapuKa I10
HAaKJIOHHOM TUIOCKOCTH

3. OmpeneneHne YCKOpPEHUs Tela NpU PABHOYCKOPEHHOM JBMKEHUM 110 HaAKJIOHHOMN
IJIOCKOCTH

4. WccnenoBaHue 3aBUCUMOCTH MYTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JIBHXKEHHUHU Oe€3
Ha4aJIbHOW CKOPOCTH

5. TIpoBepka TUMOTE3bl: €CIU NMPH PAaBHOYCKOPEHHOM JBI)KEHHH 0€3 HadallbHOW CKOPOCTH
MyTH OTHOCATCA KaK psJl HEYETHBIX YMCEN, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJIMHA-
KOBBI

6. MccnenoBanne 3aBUCHMOCTH CHITBI TPEHUS CKOJIBKEHUS OT CHJIBl HOPMAaJIbHOTO JIaBICHUS

7. Onpenenenue ko3 UIIEHTA TPEHUS CKOJIBKEHUS



8. Ompenenenue KECTKOCTH MPYKUHBI

9. Onmnpenenenne pabOThl CHUIBI TPEHHS TPU PABHOMEPHOM JBHKEHHUU Tela IO
TOPU30HTAIILHOM ITOBEPXHOCTH

10.0npenenenne pabOThl CHIIBI  YIOPYrocTH TMpU MOABEME TIpy3a C HCHOIb30BAHUEM
HETOABIKHOTO U TIOABHYKHOTO OJIOKOB

11.13y4yenue 3akoHa COXpAHEHUS SHEPTUU

Pa311e.11 2. Mexann4yecKkue K0JeO0aHusA U BOJTHBI

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KoJjeOaHWM: Iepuoj, YacroTa,
amIuTyna. Marematudeckuid W NPYKMHHBIM MasTHUKM. lIpeBpamieHue sHepruu Ipu
KoJIeOaTeNbHOM JIBUKEHUHU. 3aryxaromue kojeOaHus. BoiHyxkeHHble KojeOaHus. Pe3onaHc.
Mexanuueckue BoJHbL. CBOMCTBA MEXaHMYECKUX BOJIH. IIpo OJBHBIE U MONEPEYHBIE BOJIHBI.
JllnHa BOJIHBI M CKOPOCTb €€ paclHpocTpaHeHHsA. MeXxaHWdecKue BOJHBI B TBEPIAOM TEIE,
cericmuyeckue BoaHbl (MC).

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. THQpa3ByK U ynbTpa3ByK.

Hemoncmpayuu

1. HabGnromenue kosieOaHmid TN O IEHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH

2. HaGnronenue koneOaHMii rpy3a Ha HUTU U Ha TIPY>KUHE

3. HabGmroieHue BBIHYKICHHBIX KOJICOAHUH U PE30HAHCA

4. PacipocTpaHeHue MpoAOIbHbBIX U ONEPEUHBIX BOJIH (Ha MOJIEIN)

5. HaGmroieHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI

6. AKyCTUUECKHUI PE30HAHC

Jlabopamopnwie pabomovi u onvimul

1. Onpexnenenne 4acTOTHI U MIEPHOAA KOJIEOaHUH MaTEMaTHYECKOTO MasiTHUKA

2. OnpezeneHye 4acTOThl U Meprojia KoieOaHUi NpyKUHHOTO MasiTHUKA

3. HUccnenoBanue 3aBUCUMOCTH I€pUOJia KOJIEOaHHH MMO/ABEILIEHHOTO K HUTH I'py3a OT JJIUHBI
HUTH

4. UccnenoBaHue 3aBUCUMOCTH NIepHoa KoJeOaHni IPY>KMHHOTO MasiTHUKA OT Macchl Ipy3a

5. IIpoBepka HE3aBHCUMOCTHU INEpHOja KojeOaHUH rpy3a, MOJBEUIEHHOTO K HUTH, OT MaccChl
rpysa

6. OTBITHI, AEMOHCTPHUPYIOLIUE 3aBUCUMOCTh NEpHO/Ia KoJeOaHUI MPYKUHHOTO MasTHUKA OT
Macchl Ipy3a 1 )KECTKOCTH MPY>KUHBI

7. 3mepeHmne yCKOpeHus CBOOOAHOTO MaACHHUS

Pa3z[e.11 3. 3HeKTp0MaFHI/lTHOQ IMoJIe U 3J'le]€Tp0Mal"]-[l/lTH])IB BOJIHbI
DNEeKTPOMarHuTHOE MoJie. DIEKTPOMarHUTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH
[[lxama 3J€KTPOMArHUTHBIX BOJIH. VC TONIB30BaHME 3JIEKTPOMArHUTHBIX BOJH I COTOBOM

CBSI3U.
DnekTpoMarHuTHas mpupoza ceeta. CKOpocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu
1. CBoiicTBa SJICKTPOMArHuTHBIX BOJIH
2. BoitHOBBIE CBOMCTBA CBETa

Jlabopamopuvie pabomuvt u onvimul
1 N3yuyeHne cBONCTB 3JIEKTPOMAarHUTHBIX BOJIH C MMOMOIIBI0 MO OUIIBHOTO TenedoHa

Pasnen 4. CBeroBble siBJIEHUS

JlyueBas Mogens cBera. Mcrounumku cBeta. IIpsiMonuHelHOE€ pacnpoCTpaHEHHE CBETA.
3armenust Connua u JIynel. Otpaxenue cBerta. [Inmockoe 3epkano. 3akOH OTpa)KE€HHUs CBETA.

[Ipenomnenue cera. 3aKOH TpesOMIIEHUSI cBeTa. l[loiHOE BHYTpEHHEE OTpa)KEHUE CBETA.
Hcnonb30BaHKe MOTHOTO BHYTPEHHETO OTPAKEHUSI B ONITUYECKUX CBETOBOJAX.

Jlunza. Xox mydeit B muH3e. OnTtuueckas cuctema GoToanmapaTa, MUKPOCKOTIA M TEJIECKOMa
(MC). I'ma3z kak ontudeckasi cucreMa. bi3opykocTh U JabHO30PKOCTb.



Paznoxenue Oenoro ceera B cnekTp. Onbitel HptoToHa. CloXKeHHE CIIEKTPabHBIX I[BETOB.
Hucnepcus ceera.

JHemoncmpavuu

[IpssMonMHENHOE PaCIIPOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUId B TUIOCKOM, BOTHYTOM H BBITTYKIIOM 3€pKaJiax.
[Ipenomnenue cera.

OnrTuyeckuii CBETOBO/I.

Xox JIy4eit B coOuparomei JuH3e.

Xox JIydeil B pacCenBaroleH JIMH3E.

[Toryuenue n300pakeHUil ¢ TOMOILBIO JTUH3.

[Tpuniun aeictBus goroamnmapara, MUKPOCKONA U TEJIECKOIIA.
10.Mozenb riaza.

11.Pa3noxxenue 6eoro cBera B CIEKTP.

12.ITonyyenue Genoro cBeTa Mpu CI0XEHUH CBETA Pa3HBIX LIBETOB.

COoNo~LNE

Jabopamopnwvie pabomovi u onvimul

1. MccnenoBanme 3aBUCUMOCTH yTila OTPaKEHUSI CBETOBOT'O JIyda OT YIJia A CHHS.

2. M3yueHne XxapaKTepUCTHK U300paKEeHUS TpeIMETa B IIIOCKOM 3epKaie.

3. HccnenoBaHue 3aBHCHMOCTH YIJla NPEIOMJICHHSI CBETOBOTO Jy4ya OT yIJia TaJeHHsl Ha
IPaHUIIC «BO3yX—CTEKIION.

4. Tlonyuenue n3o00paxeHUM C MOMOIIBI0 COOMPAOIIICH JIMH3BI

5. Onpenenenue GOKYCHOTO PACCTOSIHHS U ONITHYECKOM CHIIBI CO OUpAIONICH JTMH3BI.

6. OnBITHI 10 PA3JIOKEHUIO OEJI0Tr0 CBETa B CIIEKTP.

7. OnBITHI IO BOCIIPUATHUIO IIBETA MPEAMETOB ITPH WX HAOIIOICHUY Yepe3 IBETOBbIC (DUIIBTPHI.

Pa3nen 5. KBanToBbIe IBJICHUS

OmnbiTel Pe3epdopna u mnanerapHas mozenb aroma. Mogenb atoma bopa. Mcnyckanue u
MIOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JIn HElyaTsIe CIIEKTPBI.

PagnoaktuBHOCTB. Anba, Oeta 1 rammaunsnydeHus. CTpoeHue aToMHoro sapa. HykimonHas
MOJIEJIb aTOMHOTO siapa. M30TOmEI.

PagnoaxtusHbIe npeBpamienus. [lepros nonypacnana aTOMHBIX SA€Ep.

SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U MACCOBOTO YHMCEN. DHEPrusi CBS3U
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a u geneHus suep. Mcrounukum
sHeprun Comnuna u 3831 (MC).

SnepHas sHepreTuka. JleficTBUS paMoaKTUBHBIX U3Ty4eHUI Ha )kuBble opranusmsl (MC).

Hemoncmpayuu

1. CriexTpbl U3IIy4€HHUS U TOTJIOMICHHUS.

2. CHeKTpbl pa3In4HbIX ra3os.

3. Cnextp Bogopo/a.

4. HaGmroenue TpekoB B kamepe Bunbcona.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3ITYyYEeHUH.

6. Perucrpanus u3iay4eHus IpUPOAHBIX MUHEPAJIOB U MPOJIYK TOB.

Jabopamopnuie pabomot u onvimul

1. HabntoieHue CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUYEHHUS.

2. HccnenoBaHue TpPEKOB: HM3MEPEHHE HHEPrUM YaCTUIBl 10 TOP MO3HOMY NyTH (IO
dotorpadusm).

3. 3mepenue panoakTUBHOTO (hoHa.

IToBTOPHUTEILHO-00001IAI0LIMIT MOAYJIb

HOBTOpI/ITCHBHO-0606H_IaIOIJ_II/II71 MOAYJb MPEAHA3HAYCH I CUCTCMATU3alluu U O606H.[€HI/I${
NPpEAMETHOI'O0 COACPKAHUA U OIIbITa ACATCIBHOCTH, HpI/IO6peTéHHOFO IIpU U3YUCHUU BCEIro Kypca



¢u3uKy, a Takxke A MOAroToBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 9K 3aMeHY 1o (usuke s
00ydJaronuxcs, BEBIOPaBIINX 3TOT y4eOHBIN MpeIMeT.

IIpu u3ydeHnHn JaHHOTO MOJYJI PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI AEATEIbHOCTH,
Ha OCHOBE KOTOpPBIX OO0€creYuBaeTcsl JOCTHXKEHHE MPEAMETHBIX U MEeTallpeIMETHBIX
IUIAHUPYEMBIX PE3yJIbTaTOB OOYy4eHHUs, (OPMHUPYETCSl €CTECTBEHHO-HAy4Hasi TPaMOT HOCTb:
OCBOCHHE HAYYHBIX METONOB MCCIEAOBAHUSA SIBICHUN IPUPOABI U TEXHUKH, OBJAJCHUE
YMCHUSIMHU 00BACHATH (bI/I3I/I‘-IeCKI/IC B JICHUA, IPUMCHSAA IMMOJIYYCHHBIC 3HAHWA, PCIIATh 3aaa4u, B
TOM YHCJIE KAUECTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIATBEHO AEATENBHOCTHBIA XapaKTep NaHHOIO Pas3fesa peanusyercs 3a C4€T TOro,
YTO y4alluecs BBIIOJIHAIOT 3aJaHus, B KOTOPBIX UM IIPEUIaracTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHHUM pacro3HaBaTh U HAYYHO OOBACHITH (PU3NUECKUE SBICHUS B
OKpY>Karolle NpUpOJIE U MOBCE] HEBHOW JKU3HH;

UCIOJIb30BaTh HAyYHbIE METO/IbI UCCIIEI0OBAHUS (PU3UUYECKUX SIBICHUN, B TOM YHCIIE JUIS
MMPOBECPKU T'UIIOTE3 U MOJTYUCHUSA TCOPECTUICCKUX BBIBOJOB,

OOBSCHATH HAYYHBIE OCHOBBI HAanOO0JIee BaKHBIX JOCTUKEHUIM COBPEMEHHBIX TEXHOJIOTHIA,
HaIpuMEp, MPaKTUICCKOro UCIIOJIb30BaAHUA PA3JIMYHBIX KCTOYHUKOB S3HCPIru Ha OCHOBC
3aKOHA MPEBPAICHHS] U COXPAHEHHSI BCEX M3BECTHBIX BUIOB SHEPTHUHU.

Kaxxnas w3 TemM JaHHOrO pasjena BKIIOUAeT JKCHEPUMEHTAIbHOE HCCIETOBaHHE
oboOmratomero xapakrepa. Pasyien 3aBepmaeTcs MpoBEACHUEM TUArHOCTUYECKON U OLIEHOYHON

paboThI 32 Kypc OCHOBHOM HIKOJIBI.

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

N3ydyenne ¢usuku B 7 Kilacce HANPABICHO HA JIOCTHIXKCHHUE OOYYAIOIIMMUCS JTUYHOCTHBIX,

MeTaNnpeMETHBIX U MTPEIMETHBIX PE3yIbTaTOB OCBOEHHUS yU€OHOI0 IIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

Hampuom uyecKkoe ¢oCnnuTaHue:

MPOABJICHUC HUHTEPECA K HCTOPUU U COBPEMCHHOMY COCTOSIHUIO pOCCPIfICKOfI q)H3quCKOﬁ

HayKH;

IOCHHOCTHOC OTHOIICHUEC K JOCTUKCHUAM pOCCHﬁCKHX y‘léHLIX (1)I/I3I/IKOB.

Fpa.ncdaucxoe u dyxoeuo-upaecmeeuuoe eocnumanue:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYK/IEHUHU OOIIECTBEHHO-3HAYNMbIX U ITHYECKUX
po0GJieM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUHN PU3UKU;

OCO3HAHUC BA’)KHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B ACATCIIBHOCTHU y‘-IéHOl“O.

Icmemuueckoe gocnumanue:

BOCIIPHUATUC OCTCTUUCCKUX KAYCCTB (I)HBH‘-ICCKOﬁ HAYKH: eé rapMOHHUYHOI'O MMOCTPOCHUA,

CTPOroCT, TOUYHOCTH, JTAKOHUIHOCTH.



IIeHHocmu HAYYHO020 RO3HAHUA .

e OCO3HAHHE LIEHHOCTH (PU3MUECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHUA TEXHOJOTHH, BaXKHEUIIICH COCTABIAIONIEH KYJIbTYPHI;

e Ppa3BUTHE HAy4YHOU JI0003HATENBHOCTH, HHTEPECA K UCCIIEA0BATENbCKON AEATEIbHOCTH.

Dopmuposanue Kyabmypot 300p068ba U IMOUUOHATLHO20 O1A2ONONAYYUA:

e OCO3HaHWE [ICHHOCTH 0€30I1aCHOr0 00pa3a XKU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
BaXHOCTH ITPaBUJI 0E30MaCHOr0 MOBEICHHSI HA TPAHCIIOPTE, Ha JOPOTrax, ¢ IEKTPHUUECKUM U
TEIUIOBBIM 00OPYZOBaHUEM B JIOMAIIIHUX YCIOBHSX;

e c(hOpPMHUPOBAHHOCTH HABBIKA Pe(DICKCHH, IPU3HAHUE CBOCTO MIPaBa Ha OMIMOKY U TAKOTO JKe

[IpaBa y Apyroro 4ejioBeKa.

Tpyooeoe éocnumanue:

e AKTHBHOE yYacCTHE B PEIICHHH MPAKTUYECKHX 3a71a4 (B paMKaX CEMbH, IIKOJbI, TOPO/Ia, Kpasi)
TEXHOJIOTUYECKON U COLMATbHON HAMpaBIEHHOCTH, TPEOYIOUINX B TOM YUCIE U HU3HUECKUX
3HAHUM;

e HHTEpeC K MPAKTHYECKOMY H3yYEHHIO MPO(ECcCHii, CBSI3aHHBIX C (PU3UKOM.

IKonozuueckoe eocnumanue:

e OpHMEHTAallMs Ha IpPUMEHEeHUEe PU3NYECKUX 3HAHUU I pelleHus 3aa4 B 00JacTH
OKPY’KaroIlleH Cpebl, IJIAHUPOBAHUS ITOCTYIIKOB M OLIEHKH MX BO3MOKHBIX IMOCIEACTBUMN AJIs
OKpPYKaIOILEH Cpell;

e OCO3HaHUE TJIO0AJIHLHOIO XapaKTepa IKOJIOTHICCKUX r[p06neM n HYTCﬁ HX PCIICHHA.

Aoanmayusa o0yuarouie2oca K U3MEeHAIOUWUMCA YCI08UAM COUYUATNbHOU U RPUPOOHOU

cpeovl:

noTpeOHOCTh BO B3aWMOJICHICTBUY TPU BBIMTOJHEHUHU HCCIIEIOBAaHUN U MPOEKTOB (pu3nuecKon
HaIPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUAM JIPYTHX;
e TIOBBIIIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH UEPE3 NMPAKTUUYECKYIO EATEIBHOCTD;
e MOTpPeOHOCTH B (POPMHUPOBAHMH HOBBIX 3HAHUHN, B TOM 4HCIIe POPMYINPOBATH
UJeH, TOHSTUSI, TUIOTE3bl O (PU3MUECKUX OOBEKTaX U SBICHMSIX;
e OCO3HaHHE JePHUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 0071acTH (PU3UKY;

e TUIAHHUPOBAHUC CBOCTO PA3BUTHUA B HpI/I06peTeHI/II/I HOBBIX (I)I/I3I/I‘-ICCKI/IX 3HaHHI>i;



CTpeMJICHHE aHAJIM3UPOBATh U BBISIBIIATh B3AUMOCBS3H IPUPO/IbI, OOLIECTBA U SKOHOMHUKH, B
TOM YHCJIE C HCIIOJIb30BaHUEM (DU 3UYECKUX 3HAHUM;
OLICHKA CBOUX JEUCTBUH C YYETOM BIIMSHUSA HA OKPYXKAIOLYIO CPENY, BOZMOMKHBIX

r100aIbHBIX HOCJIC,Z[CTBI/Iﬁ.

METANPEIMETHBIE PE3YJIBTATHI

yHI/IBepCEUIBHBIC IIO3HABaTCJIbHBIC HeﬁCTBHH

ba3zoevie nocuueckue oeiicmeun:

BBISIBJISTH M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SIBIICHUH ),

YCTaHABIIMBAThH CYNIECTBEHHBIN MPU3HAK KJIACCH(PUKAIIUN, OCHOBAHHUS JIJIs1 00OOIICHUS U
CpaBHCHHS,

BBISIBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEYHS B pacCMaTPUBAEMBIX (aKTax, TaHHBIX U
HAOJIOICHUSAX, OTHOCSIIMXCS K PU3UUECKUM SIBIICHUSIM;

BBISIBJISTH MPUIHMHHO-CIICJICTBEHHBIC CBSI3H MTPH M3YYCHUH (PU3UYCCKUX SBJICHUH H ITPOIIECCOB;
JIeJIaTh BBIBOJIBI C UCTIOJB30BAHUEM JICTYKTUBHBIX M HHIYKTHBHBIX YMO3AKIIOUCHHH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PHU3UUECKUX BEITHUYUH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHus yueoHo (usnueckoi 3agaun (CpaBHEHUE
HECKOJIbKUX BAPHAHTOB PEUICHHUs, BBl OOp HanboJIee MOAXO0SAIIETO C YIETOM CaMOCTOSTETEHO

BbI/IEJICHHBIX KPUTEPHUEB).

Bba3zoevie uccneoosamenvckue oelicmeus:

UCII0JIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MIO3HAHMS,

IIPOBOJIUTH 10 CAMOCTOATENBHO COCTABICHHOMY IJIaHY OIBIT, HECIOXKHBIN (PU3NUECKUi
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIe0BAaHNE (PU3MUECKOTO SIBICHUS;

OLIEHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh UH(OPMAIINIO, TOJIYUEHHYIO B XOI€
WCCIIETOBaHUS WM YKCIIEPUMEHTA;

CaMOCTOSITENTbHO (hOPMYIHPOBATh 000OIIEHNUS M BBIBO/IBI IO pe3yiIbTaTaM MPOBEAEHHOTO
HaOJI0ICHNUS, OMIBITA, UCCIIEI0OBAHMS;

MIPOrHO3UPOBATh BO3MOXKHOE JalibHENIIIee pa3BUTHE GU3NUYECKUX MPOLIECCOB, a TAKKE

BBIJIBUT'aTh MPEATIOJIIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paooma c ungpopmayueii:

NMPUMCHATH PA3JIMYHBIC METO/AbI, THCTPYMCHTHI U 3aIIPOCHI TP ITOUCKE U OT60pC

nH(OpMAIUY WK TaHHBIX C YIETOM MPEI0KEHHON yueOHoi (usnueckoit 3agaum;



aHAIM3UPOBATh, CHCTEMAaTH3UPOBATh U HHTEPIPETUPOBATH HH()OPMALIUIO PA3INYHBIX BUJIOB U
(dhopM mpeIcTaBICHHUS,

CaMOCTOSITENTbHO BRIOMPATh ONTHUMATIBHYIO (POPMY IpEACTaBICHHUS HHPOPMALIUU U
WILTIOCTPUPOBATh PEIIacMble 331a41 HE CIIOKHBIMHU CXEMaMH, THarpaMMaMu, HHOHM rpaduKon

Hn UXx KOM6I/IH3HI/IHMI/I .

yHI/IBepCEUIBHBIe KOMMYHHUKATHBHBIC HeﬁCTBHH

Obwenue:

B X071€ 00CyX/IeHus] y4ueOHOro MaTepHaia, pe3yIbTaToB Ja00paTOPHBIX PadOT U MPOEKTOB
3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYXk/1aeMOI TEMbI U BBICKA3bIBATh UIIEH,

HaIleJICHHBIE Ha PELICHHE 3a7audl U MOoJIep KaHue OJIaroKenaTeIbHOCTH OOIICHNUS;
COIIOCTABJIATH CBOU CYXKJICHHUS C CYKIACHUSIMH IPYTHX YYaCTHUKOB AMANIOra, OOHAPYKHUBAThH
paziinuue U CXOACTBO MO3ULUN;—BBIPAXaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MMChbMEHHBIX
TEKCTaX;—ITyOJIMYHO MPEICTABIATH PE3YJIbTAThl BHITOJTHEHHOTO (PH3HUECKOTO OTBITA

(9KCIIepUMeHTa, UCCIIEI0BAHUS, IIPOEKTA).

Coemecmnasn oeamenbHOCMb (COMPYOHUUECMEO):

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOM U MHANBUIYaIbHOU PabOTHI IpU
pelIeHnr KOHKPETHON (hU3NUYECKOi MpoOIeMBbl;

MPUHUMATH 1[€JTH COBMECTHOMU AESITENFHOCTH, OPTaHU30BBIBATH JACUCTBUSA MO €€ JOCTHKEHUIO:
pacrnpenensaTh poyik, 00CY AaTh MPOIECCHl H Pe3yIbTaThl COBMECTHOM paboThI; 00001IaTh
MHEHHS HECKOJIbKUX JIIOCH;

BBITIOJTHSATH CBOIO YaCTh pa0OTHI, JOCTUTAsi KAUECTBEHHOTO pe3yiibTara Mo CBOEMY
HaMpPaBIIEHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMU YJICHAMH KOMaH/IbI;

OIICHWBATh KAYECTBO CBOETO BKJIA/Ia B OOIIUH MPOIYKT MO KPUTEPHSIM, CAMOCTOSTEITHHO

chopMyTUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHS.

YHI/IBepC&HLHHC PErYIIATUBHBIC JeHCTBUSA

Ca.uoopzanuwuuﬂ:

BBISIBJISTH MPOOJIEMBI B KU3HEHHBIX M YUEOHBIX CUTYAIUX, TPEOYIOMIMX JJISl peLICHUS
(bu3NUYeCcKUX 3HAHUM;
OPHEHTUPOBATHCS B PA3TUYHBIX MOAX0/1aX IPUHATHS pelleHUH (MHIMBUAYAIbHOE, IPUHATHE

pelleHus B IpymIe, IPUHITHE PEIIeHUH TPYIoil);



CaMOCTOSITEJILHO COCTABJIAThH AJITOPUTM pPEIICHUs PU3NUECKON 3aauu WM MIJIaHa
UCCIIEIOBAHMS ¢ YYETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh IIPEJIaracMble BAPUAHTHI PEILICHUN;

J€J1aTh BBI60p u 6paTb OTBCTCTBCHHOCTEH 3a PCIIICHUC.

Camoxkonmpons (pehrexcusn):

JaBaTh a/IeKBaTHYIO OIICHKY CUTYallUH | MpeJyIaraTh IuiaH e€ H3MEHEHHS,

OOBSICHATH IPUYMHBI JOCTIKEHUS (HETOCTUIKEHHUS) PE3yIbTATOB JIEATEIbHOCTH, 1aBaTh
OLIEHKY MTPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBHI B ICATEIILHOCTD (B TOM YHCIIE B X0 BBIITOJHEHUS (PU3NIECKOTO
UCCIIEIOBAaHHS WM TIPOEKTA) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, N3MCHUBIINXCS CUTYAIHH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYTHOCTEH;

OLCHUBATHb COOTBCTCTBHUC PE3YyJibTaTa LECJIN U YCIIOBUAM.

3M0l{u0Hafleblﬁ UHmesn1eKkm:

CTaBUThH ce0s HA MECTO APYyroro 4eJjIoBCKa B X0JI€ CIiopa UJIM IUC KYCCUH Ha HAYYHYIO TEMY,

IIOHUMATb MOTHUBBI, HAMCPCHUA U JIOTUKY APYIroro.

Ilpunamue ceds u opyaux:

MpU3HABaTh CBOE MPAaBO Ha OIIMOKY MPH pelIeHnH (PU3NUECKUX 3a7a4 WIHA B YTBEPKACHUIX

Ha Hay4YHbIE TEMBI U TAKOE K€ MPaBO APYroro.

IMPEJIMETHBIE PE3YJIBTATHBI

Hpe,[[MeTHLIC PE3YyJIbTaTbl Ha 0a3oBOoM YPOBHE HOOJIKHBI OTpaXaTb C(l)OpMHpOBaHHOCTB y

o0yyaromuxcst yMeHHi:

MCIOJIb30BaTh MOHATUS: (PU3MUECKHE U XUMUUYECKUE SBICHUS, HAOIIOICHNE, DKCTICPUMEHT,
MOJCIb, TUIIOTE3a, CAMHUIIbI (1)I/I3I/I‘-IGCKI/IX BCJIMYHH, aTOM, MOJICKYJIA, arp€raTHbIC COCTOSAHUS
BelecTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE); MEXaHUUECKOE JBMKEHNE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHSI, PABHOICHCTBYIOMIAS CHII, AeOopMaIius
(ynpyrasi, miacTuuecKkas), HeBECOMOCTbh, COOOIIAIOIINECS COCY/IbI;

pasnu4ath sBIeHus (qudy3us; TEIIOBOE IBUKEHIE YAaCTHII BEIIeCTBA; PAaBHOMEPHOE
JIBUKEHNE; HEPAaBHOMEPHOE JIBM)KCHHE; MHEPLIMS; B3AUMOJICHCTBHE TEJ; PABHOBECUE TBEPABIX

TeJI ¢ 3aKPETUIEHHOM OCBIO BPAILICHUS; Iepe1ada IaBIeHUs TBEPABIMU T€ JIaMU, KUJIKOCTIMU U



ra3aMy; aTMoc(epHoe [aBJiCHHUE; IJaBaHHE

TEJ; MPEBPALICHUS] MEXaHUYECKOM 3HEPIUU) IO ONMCAHUIO MX XapaKTEPHBIX CBOMCTB U HA
OCHOBE OTIBITOB, IEMOHCTPUPYIOLIHNX JaHHOE (PU3NIECKOE SIBIICHHE;

pacro3HaBaTh IPOSIBICHUE H3YYEHHBIX (PU3NYECKUX SBICHHUH B OKpYXKAIOIIEM MHUpPE, B TOM
qucie Gpu3nyeckue BICHUs B IPUPOE: IPUMEPHI IBUKEHUS C Pa3IMUYHBIMU CKOPOCTSIMU B
JKUBOH U HEXKUBOH IIPUPOJIE; NEUCTBUE CUIIbI TPEHHUS B IIPUPOJE U TEXHUKE; BIMSHUE
aTMOC(epHOTO AaBJICHHUS HA )KUBOW OPraHW3M; IUIABaHUE PBIO; phIYard B TeJe YeJIOBEKa; MPH
3TOM MEPEBOJUTH IPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJIEJIATh CYIIECTBEHHbIE
CBOWCTBA/MPU3HAKU (PU3NUECKUX SBICHUM;

OIMCHIBATh U3yYCHHBIE CBOMCTBA TEJ U (PM3NYECKUE SBICHUS, UCIIONB3YS (PH3NUECKUE
BEJIMYMHBI (Macca, 00bEM, TNIOTHOCTD BEIIECTBA, BPEMsI, TyTh, CKOPOCTh, CPEIHSSI CKOPOCTD,
CHuJla YOPYTOCTH, CUJIa TSHKECTH, BEC TeJla, CUJla TPEeHUsl, JaBiieHue (TBEPAOro Tena, KUIAKOCTH,
rasa), BBITAJIKMBAIOLIAsl CHUJIa, MEXaHMUYECKasi paboTa, MOLIHOCTb, IJIEYO CHJIbI, MOMEHT CHUJIBI,
KOX(HUIIMEHT MOJIE3HOTO JCHCTBUSI MEXaHU3MOB, KWHETUYECKasi U IOTEHIIMAIbHAS YHEPTHSA);
MIPH OTIMCAHUH NIPABUIBHO TPAKTOBATH (PH3MUECKUI CMBICI HCIIOJIB3YEMbIX BEIMYHH, UX
0003HaYEeHMS U eTMHUIIBI (PU3MUECKUX BEIUYMH, HAXOIUTh (DOPMYJIbl, CBSI3bIBAIOIIUE TAHHYIO
(U3MYECKYI0 BEIMYUHY C APYTMMU BEIMYMHAMHU, CTPOUTH IPaUKU U3yUYSHHBIX 3aBUCHUMOCTEH
(U3HYECKUX BEIIMYUH;

XapaKTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SIBJICHUS U ITPOLIECCHI, UCIIOJIB3YS IpaBUiia
CJIO’KEHUs! cuJl (BAOJIb OIHOM MpsIMOif), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MIPaBUJIO paBHOBeCHs pbruara (0J0Ka), «30J10TO€ MPABUII0» MEXaHUKH, 3aKOH COXPaHEHUs
MEXaHUYECKOHN 3HEPTUU; IPHU 3TOM JIaBaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMChIBATh
€ro MaTeMaTUYEeCKOE BbIPAKEHUE;

OOBSICHATH (PU3UUECKUE SIBJICHHS, MPOLECChl M CBOWCTBA TeJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyalMi IPaKTUKOOPUEHTUPOBAHHOTO XapaKTePa: BBIABIATh IPUYMHHO-CIICICTBEHHBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 |—2 JOTMYECKUX I1aroB ¢ OMOpoi Ha 1—2 M3yuyeHHBIX
CBOMCTBA (PU3MUECKUX SBICHUM, PU3MUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;—pellaTh
pacuérHble 3aaun B 1—2 neicTBUs, UCIIONB3YsI 3aKOHBI U ()OPMYITbI, CBA3BIBAIOLIHE
¢u3nyeckre BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4M 3aMMChIBATh KPATKOE YCIIOBHUE,
MOJICTaBIATh PU3NYECKUE BEIMYMHBI B (HOPMYJIBI M IPOBOJUTH PACUETHI, HAXOIUTh
CIpaBOYHbIE IaHHbIE, HEOOXOIMMBIE IS PEIICHUs 3a]1a4, OLIEHUBATh PEAIUCTUYHOCTh
MOJTyYeHHOM (pru3nuecKoil BeTUYNHBI;

pacro3HaBaTh MpoOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIH (PU3NIECKUX METOJIOB; B
OIMCAaHUU UCCIIEIOBAHUS BBIACIATH IPOBEPSIEMOE MPEAINOoNIoKeHHEe (TUIIOTE3Y), pa3inyarh U

MHTEPIPETUPOBATH MOJTYYEHHBIN pe3ybTaT, HAaXOAUTh OMIKUOKU B XOJI€ OMBITA, I€IaTh



BBIBO/IbI 110 €T0 PE3yIbTaTaM;—IIPOBOJUTH OIBITHI 10 HAOIIOJCHUIO (PU3MUECKUX SIBIECHUI
WK (U3NIECKUX CBOMCTB TeI: (POPMYIHPOBATH POBEPSAEMbIE TIPE/I MOJIOKEHHS, COOMPAThH
YCTAHOBKY M3 MPEATIOKEHHOTO 000PYI0BaHUS, 3alIMCHIBAThH XOJI OIBITA 1 (POPMYITUPOBATH
BBIBOJIBI;

BBINOJIHATH NPSAMbIE U3MEPEHHsI PACCTOSIHUSA, BPEMEHH, Macchl Tella, 00bEMa, CUIIbI U
TEMIIEPaTyphI C UCIIOJIb30BAaHHEM aHAJIOTOBBIX U IIU(PPOBHIX TPUOOPOB; 3aITUCHIBATD
MOKa3aHus MPHOOPOB C YUETOM 3aJaHHON aOCOFOTHON MOTPENTHOCTH U3MEPECHHIA,
IIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJJHOM (PM3UYECKOM BEIMUUHBI OT APYIroOH C
UCIOJIb30BAHUEM NPSMBIX U3MEPEHUH (3aBUCHUMOCTH ITyTH PABHOMEPHO JBMXKYILETOCs Tea
OT BPEMEHH JIBMKCHUS TeJla; CUIIBI TPEHUS CKOJIBKEHUS OT BEca Tella, KauecTBa 00paboTKu
MIOBEPXHOCTEHN TeJl ¥ HE3aBUCUMOCTHU CHJIBI TPEHUS OT IUIOLIAId CONIPUKOCHOBEHHUS TEI; CUIIBI
YIIPYTOCTH OT YIJIMHEHUS NPY>KUHBI; BBITAIKMBAIOLICH CUIIBI OT 00bEMa MOrpyKEHHOM yacTu
TeJa ¥ OT MJIOTHOCTH JKUIKOCTH, €€ He3aBUCUMOCTH OT IUIOTHOCTH TeJIa, OT IIIyOUHBI, HA
KOTOPYIO TIOTPY>KEHO TEJ0; YCIOBUI TUIaBaHUS T, yCIOBUI paBHOBECHUS pbluara 1 OJIOKOB);
y4acTBOBAaTh B IUIAHUPOBAHUN Y4EOHOI'O UCCIIEJOBAHMsI, COOUPATh YCTAHOBKY U BBIIIOJIHATH
U3MEpEeHus, caenys MpeIoKeHHOMY IIJIaHy, (PUKCUPOBATh pe3yabTaThl OJIy4YEeHHON
3aBUCUMOCTH (PU3MUECKUX BEIUYHUH B BUJE MIPEUIOKEHHBIX TaOJIHIl U TpadUKOB, JeIaTh
BBIBOJIbI 110 pe3yJIbTaTaM UCCIIEI0BaHUS;

MIPOBOANTH KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEIMYMH (IIJIOTHOCTH BEILIECTBA KUJIKOCTH U
TBEPAOrO TEJIA; CUJIA TPEHMSI CKOJIbKEHMSI; 1aBJICHUE BO3/1yXa; BBITAIKMBAIOIIAs CUJIa,
JeWCTBYIOIAs Ha OTPYKEHHOE B )KUIKOCTh TeJ0; KO3 PUINUEHT MOJIE3HOTO JeHCTBUS
MIPOCTBIX MEXAHU3MOB), CIIEAYs MPEII0KEHHOW HHCTPYKIUHU: IPU BBHIIOJTHEHUH U3MEPEHUIN
coOMpaTh FIKCIIEPUMEHTATIBHYIO YCTAHOBKY U BBIUMCISATH 3HAUEHNE UCKOMOMN BEIMYHHBI;
co0Jro1aTh MpaBMiIa TEXHUKH O€30MaCHOCTH MpU paboTe ¢ 1abopaTOpPHBIM 000pYI0BAHUEM;
yKa3bIBaTh MPUHIMIIBI 1€MCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOIAONINECS CO CYIbl, 0apoMeTp, pblyar, MOABUKHBINA U HETIOABHKHBII
0JI0K, HAKJIOHHA$ TUIOCKOCTb;

XapaKTepu30BaTh MPUHIUIBI IEHCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOUCTB C
OIIOPOM Ha UX ONHKCAHUSA (B TOM YHCIIE: MOJIMINIIHUKH, YCTPOHCTBO BOJONPOBO/IA,
TUIpaBIMYECKUN ITpecc, MaHOMETP, BEICOTOMED, OPIIHEBON HACOC, ApEOMETP), UCTIONb3YS
3HAHUS O CBOMCTBAX (PM3MYECKUX SBJIECHUI U HEOOXOIMMBbIe (PU3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOANUTH MPUMEPHI / HAXOIUTHh HH(POPMAIIHIO O IPUMEpax MPAaKTHYECKOTO UCIOIb30BAHUS

(bu3nyecKrX 3HAHUH B MOBCEHEBHOM KM3HU /7151 0OecrieueHus: 6e30MacHOCTH MPH



oOparieHuu ¢ mpuOopamMu ¥ TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHUS 3/I0POBBS U
COOJTFOICHHSI HOPM JKOJIOTHYECKOTO TOBEJICHUS B OKPYKAIOIICH Cpe/Ie;

OCYIIECTBISTH OTOOP UCTOYHUKOB HH(OpMAIHK B ceTH VIHTEpHET B COOTBETCTBUU C
3a/IaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUH U ITyTEM

CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIICIATH HH(MOPMAIHIO, KOTOpas

SIBJISIETCSl TPOTUBOPEUYUBOUN MIIM MOXKET OBITh HEJOCTOBEPHOIA;

MCIOJIb30BaTh MIPH BHITIOJTHEHUH YI€OHBIX 3aJaHH HAYYHO-TIONYIISIPHYIO TUTEPATYPY
(hbU3UYECKOTO Cozlep KaHusl, CIPABOYHbBIE MaTEPHAIIbI, peCypchl ceTu MIHTEepHET; BlIalIeTh
npuéMaMy KOHCTIEKTHPOBAHMS TEKCTa, TpeoOpa3oBaHus HHPOPMAIIMK U3 OJTHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPATKKE MMCHMEHHBIC U YCTHBIC COOOIICHHS Ha OCHOBE 2—3
HMCTOYHUKOB MHPOpMaIUU GU3NYECKOTO COACPkKAHUS, B TOM UKCIe MyOIUYHO AeNaTh KpaTKue
COO0O0IIIeHUs O pe3yNbTaTaX MPOEKTOB WK YUEOHBIX HCCIEA0BAHUMN; IPU ITOM I'PaMOTHO
WCIIOJIb30BaTh U3YYCHHBIN MOHATUIHHBIN anmapat Kypca (U3HKH, CONPOBOXK/IATh BRICTYILICHUE
MPE3EHTALNEN;

MIPH BBITIOJIHEHUH Y4eOHBIX MTPOEKTOB U HCCIEA0BaHUN paclpenesaTh 00I3aHHOCTH B TPYIIIE
B COOTBETCTBHHU C IMOCTABJIEHHBIMH 3aJa4yaMHM, CIEINTH 3a BBIIIOJHEHNEM IIJIaHa JEHCTBUM,
aJICKBaTHO OIIEHUBATh COOCTBEHHBIN BKJIA]] B JCATEIHLHOCTH IPYIIbI; BHICTPAUBAThH

KOMMYHHUKAaTHBHOC BSaI/IMOI[eI;'ICTBI/Ie, YUUTBIBAsA MHCHHEC OKPYKArONIuX.

& Kimacc

Hpe,[[MeTHLIC PE3YyJIbTaTbl Ha 0a3oBOM YPOBHE HOOJIKHBI OTpaXaTb C(l)OpMHpOBaHHOCTB y

00yyYaromuxcst yMeHU:

HCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB U MOJIEKYI,
arperaTHble COCTOSHHUS BEILECTBA, KPUCTAJUIMYECKHE U aMOp(HBIE Tella, HACBHIIECHHBIN U
HEHACBILICHHBI Nap, BIAXXHOCTh BO3AYyXa; TEMIIEpaTypa, BHYTPEHHSAsS JHEPrus, TEIUIOBOU
JIBUTATENb; SJEMEHTApHBIA SJIEKTPUUYECKUN 3apsll, DJIEKTPUUYECKOE TIOJe, MPOBOJHUKH U
TUBJIEKTPUKHU, TTOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAarHUTHOE TI0JIE;

pa3nuyath SBIEHHS (TEIIOBOE pacIIMpEeHUe/CkaTue, Teronepeaaya, TeioBoe paBHOBECHE,
CMauMBaHUE, KaIWJUIIPHBIE 5B JICHUS, UCIIApEHNE, KOHACHCALNS, TUIABJICHUE, KPUCTAIN3allHs
(oTBepaeBaHME), KHUIIEHHE, TeIulonepenadya (TErIoNpoOBOJHOCTb, KOHBEKIIUS, H3Iy4YEHHE);
UIEKTpU3alMs Tel, B3aUMOJAEHCTBUE 3apsAlOB, NCHCTBUSA 3JIEKTPUUYECKOrO0 TOKA, KOPOTKOE

3aMbIKaHUC, B3aHUMOJECHCTBIE MAar"auToOB, JIeiCTBHE MarHUTHOTO IIOJIS Ha IIPOBOAHHUK C TOKOM,



JIEKTPOMArHuTHasE MHYKIMsS) 10 ONMCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOLINX AaHHOE (PU3NYECKOE SIBIICHHE;

pacro3HaBaTh MPOSIBICHHE M3YYEHHBIX (DM3NYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUpPE, B TOM
quciae GU3NUecKue SBICHUS B IPUPOJIE: IOBEPXHOCTHOE HATSDKEHUE M KalWJUIPHBIE SIBICHUS
B IIPUPOJE, KPUCTAUIBI B NpuUpoze, usiaydeHue CoiHLA, 3aMep3aHUE BOILOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHES, CHEra; JJIEKTPUYECKHE SIBICHHS B arMmocdepe,
AJIEKTPUUYECTBO KUBBIX OPraHM3MOB; MarHUTHOE TOJ€ 3eMId, Apeiid Mo COB, pPOJIb
MarHMTHOTO IIOJISL JUIA JKM3HM Ha 3eMile, IOJSIPHOE CHUSHHE; INPU OTOM IEPEBOIUTH
IIPAaKTUYECKYI0 3aJadyy B y4yeOHYyI0, BBLACHATh CYIIECTBEHHbIE CBONCTBA/IPU3HAKU
(bU3NYECKUX SIBICHUI;

OINMCHIBATh HW3YYEHHBIC CBOMCTBA Teln M (U3WYECKHE SIBICHUS, HCIOIB3yd (QHU3NIECKHe
BEIMYMHBI  (TeMIepaTypa, BHYTPEHHSsS HHEPrus, KOJMYECTBO TEIUIOTHI,  yJelIbHas
TEIUIOEMKOCTh BEILECTBA, YyJA€NbHas TEIUIOTAa IUIABJICHMS, YJelbHas TeloTra mapooo-
pa3oBaHus, YyAETIbHAs TEIUIOTa CTOPAaHHsS TOIUIMBA, KOX(PQPHUIMEHT TOJE3HOrO JICHCTBHSA
TEIUIOBOM MAIlMHBI, OTHOCHTEIIbHAs BIAXXHOCTh BO3/yXa, JJIEKTPUYECKUH 3apsijl, CWJIA TOKa,
EKTPUYECKOE HANPSDKEHHUE, CONPOTUBJICHHE IPOBOJHUKA, YAEIBHOE COINPOTUBICHUE
BEIIECTBA, pab0Ta U MOILHOCTh 3JIEKTPUYECKOI0 TOKA); IPU OMMCAHUU IPABUIIBHO TPAKTOBATh
(GU3NYECKUH CMBICI HCHOJB3yEeMBIX BEIMYHMH, OOO3HAYCHHS W EAMHUIBI (HU3NIECKUX
BEJIMYMH, HAXOJUTh (OPMYJIbl, CBS3bIBAIOIIME JAaHHYIO (PU3HUECKYIO BEIUYHMHY C JAPYTHMMHU
BEIMYMHAMH, CTPOUTH IPahuKHU U3y4YEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMUMH;
XapaKTepu30BaTh CBOWCTBa Tell, (pU3MUYECKHE SBICHUS U MPOILECCH, MCIOJb3Ys] OCHOBHBIE
IIOJIOKEHUS  MOJIEKYJSIDHO-KMHETH 4YE€CKOM TEOpUH CTPOEHHs  BEIIEeCTBA, IPUHIIMII
CYNEpHO3UIMHU NoJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH Oma ais
ydacTka Lenu, 3akoH JIxoyns - JleHma, 3aKOH COXpaHEHMs DJHEPIrUM; IPU OTOM [aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHHE;
OOBSACHATh (PU3NYECKUE TMPOILIECCH U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTyalUil
MIPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBIABIATH INPUYMHHO-CICIACTBEHHBIE  CBS3H,
CTpOUTH OOBsICHEHHE U3 1 - 2 JOrMYecKHX LIaroB ¢ omnopoil Ha 1 - 2 W3y4eHHBIX CBOWCTBA
¢u3n4ecKux sBICHUM, (U3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; pellaTh pacu&THbIE
3ajaui B 2 - 3 fAeWcTBHS, HCHOJIB3Ys 3aKOHBI U (OpPMYJBI, CBSI3bIBAIOLIUE (PU3MUECKHe
BEJIMYMHBI: HA OCHOBE aHANM3a YCIIOBMS 33Ja4M 3alMCBIBATH KPATKOE YCIIOBUE, BBIABIITH
HE/I0CTATOK JIaHHBIX JJIS PEIICHUs 3aJjauu, BBIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE IS
e€ pelleHus, MPOBOANUTh PacuéThl U CPAaBHUBATh MOJTYYEHHOE 3HAUE€HUE (PU3NYECKON BEITHYH-

HBI C U3BECTHBIMU TaHHBIMU,



pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PELIUTh NPU MOMOLIU (PU3UYECKHX METOOB;
UCIOJIb3YSl OIMCAHUE MHCCIIEOBAHUS, BBIJCIATH IPOBEPSIEMOE MPEANOI0KEHUE, OLEHUBATh
IIPaBWJIBHOCTb MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMSI, JIENIaTh BBIBOIBL;

IIPOBOJIUTH OIBITHI MO HAOMIOAEHUIO (DU3MYECKUX SIBICHUM WM (DU3MUYECKHX CBOMICTB Tel
(kanWJUIApHBIE SIBJIECHHUS, 3aBUCHUMOCTb JaBJIEHHUSA BO3JyXa OT ero o0bEMa, TemIeparyphl;
CKOPOCTH  MpoIlecca  OCTHIBAHHS/HArpEeBaHUS MpPU  HM3JIyYeHHH OT LBETa  U3Iy-
YAOLIECH/MOTIOMaomell MOBEPXHOCTH; CKOPOCTb HCIApEHUsT BOABI OT TEMIEpaTypbl
AKHJIKOCTH U TUIOLIA/IN €€ MOBEPXHOCTH; MEKTPU3ALMS TNl U B3aUMOJICHCTBUE HIIEKTPUUECKUX
3apsi/ioB; B3aUMOJCHCTBUE IOCTOSHHBIX MAarHUTOB, BU3yaldM3alMsl MarHUTHBIX IOJEH
IIOCTOSIHHBIX MAarHUTOB; JEHCTBUS MAarHUTHOIO IO HAa IIPOBOJAHMK C TOKOM, CBOMCTBa
AJIEKTPOMArHMWTa, CBOWCTBA OJEKTPOJBUTATENS MOCTOSHHOTO TOKa):  (OPMYIHPOBATH
IIpOBEpsAEMBIE IPEAINOJIOKEHHS, COOMpPAaTh YCTAHOBKY M3 IPEIUIOAKEHHOT0 000pyIOBAaHUSA;
OIUCBIBATh XOJI OIBITA U (YOPMYITUPOBATH BHIBOJIBI;

BBIIIOJIHATH IPSIMbIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEJIbHON BIa)KHOCTH BO37yXa, CHJIBI
TOKa, HANPSHKCHHUS C HCIOJIB30BAaHMEM aHAJIOTOBBIX MPUOOPOB M JIaTYMKOB (PUIUUECKUX
BEIMYMH, CpaBHMBATh pE3yNbTaThl H3MEPEHUH C y4€TOM 3aJaHHON aOCOJIOTHOU
MOTPEUIHOCTH;

MPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PU3MUECKOM BEIMYMHBI OT JIPYyrol c
HCIOJIb30BAaHUEM TMPSIMBIX H3MEpPEHUH (3aBUCHMOCTb COINPOTHUBIIEHUS IMPOBOJHHKA OT €ro
JUIMHBI, IUIOLIAJM TIONEPEYHOr0 CEYEHHs U  YACIbHOTO CONPOTHBIICHHS BELIECTBA
IIPOBOJHMKA; CHJIBI TOKAa, MAYHIETO Yepe3 INPOBOJHUK, OT HANpsIKEHUS HAa IPOBOIHMKE;
UCCIIEIOBAaHUE  IOCJIEAOBATEIBLHOTO W  MapalieIbHOTO0  COECIUHEHUH  MPOBOJHHUKOB):
IUIAaHUPOBATh HCCIIEJOBAaHME, COOMpaTh YCTAHOBKY U BBINOJHATh HW3MEpPEHUs, Cleays
NPEUIOKEHHOMY IIaHy, (PUKCHPOBATh PE3yJIbTaThl MOJYyYEHHOM 3aBUCMMOCTH B BUJE TaOIUI]
U rpaduKoOB, 1e1aTh BBIBOABI 110 pe3yabTaTaM HCCIEI0BaHUS;

MIPOBOJUTH KOCBEHHbIE U3MEPEHUS PU3NUECKUX BETUYUH (yaeNbHas TEIIOEMKOCTD BEILIECTBA,
COINPOTHBIIEHUE TMPOBOJHUKA, PabOTa M MOIIHOCTb 3JIEKTPUUYECKOTO TOKA): IUIAHUPOBATH
U3MEpEeHus, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEys MPEAI0KeHHOW MHCTPYKIUH,
Y BBIUUCIISITh 3HAUEHUE BEJIINYUHBL;

co0JIroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH IpU padoTe ¢ 1ab0opaTOpHBIM 000PYI0BaHHEM;
XapaKTepU30BaTh MPUHIIMIBI JEHCTBHUS M3YUYEHHBIX MPHUOOPOB U TEXHUYECKHUX YCTPOMCTB C
OIOpOM Ha MX OMMCAaHMS (B TOM YHUCJE: CUCTEMA OTOIUIEHHS JIOMOB, THIPOMETP, NapoBas
TypOuHa, aMIepMeTp, BOJIBTMETP, CUETUUK AIIEKTPUUECKON SHEPTUH, JIEKTPOOCBETUTENLHBIE

puOOpHI, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), NEKTPUUYECKUE MPEIOXPAHUTEINH;



JIEKTPOMArHuT, IEKTPOABHUraTelb IOCTOSHHOIO TOKa), MCIOJb3ysl 3HAHUS O CBOMCTBAX
(bu3NYEeCKUX SIBICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTEIbHBIC MPUOOPHI MO CXeMaM U
CXEMaTUYHBIM pPHCYHKaM (KUIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP, THUIPOMETP,
JBUraTellb ~ BHYTPEHHErO  CrOpaHus, DJEKTPOCKOI, PEOCTar); COCTAaBJIATh  CXEMbI
NMEKTPUYECKUX IIENEeW C MOCIEeNI0BAaTEbHBIM U IapajljeIbHbIM COEIMHEHUEM 3IJIEMEHTOB,
pasznuyast ycIoBHbIE 0003HAUEHUS 3JIEMEHTOB AIEKTPHUCCKUX IETEH;

IPUBOAUTH IPUMEPHI/HAXOIUTh MH(OPMALMIO O MPUMEpaxX NPAaKTHUYECKOI'O HCIOJIb30BAHUS
¢u3nyeckux 3HAHUM B IOBCEJHEBHON KM3HM JJs oOecrnedeHHus O€30IacHOCTU IIpH
oOpalieHnu ¢ npubopaMd W TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHUS 3I0POBbS U
COOJIIO/IEHHSI HOPM IKOJIOTHYECKOT0 TIOBEICHHS B OKPYKaIOIIeH cpefe;

OCYLIECTBIATh HOUCK HH(popManuu (U3NUECKOro COoAep)KaHus B ceTd MHTepHeT, Ha
OCHOBE MMEIOIIMXCS 3HAHUN M MYTEM CPaBHEHUS JIOMOJHUTEIbHBIX MCTOYHUKOB BBIJICIATH
UH(OPMAIIHIO, KOTOPAst SBJISETCS MPOTUBOPEUNBOM MM MOXKET OBITH HEJOCTOBEPHOM;
WCTOJB30BAaTh TPHU BBINIOJHEHUH Y4YEOHBIX 3aJaHUN HAYYHO-TIONMYJSIPHYIO JIUTEPATypy
(bu3n4ecKoro cojep)kaHusi, CIpaBOYHbIE MaTepuaibl, pecypcbl cetu HHTepHer; BianeTh
npuéMamMH KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus MH(OpManMM M3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

C03/1aBaTh COOCTBEHHbIE MMCbMEHHbBIE U KPaTKUE YCTHBIE COOOIIEeHMsI, 0000111as nHpOopMaInio
U3 HECKOJIbKUX UCTOYHUKOB (PU3NYECKOT0 COACPIKAaHUs, B TOM YHUCIIE ITYOJIUYHO MPEICTaBISTh
pe3ysIbTaThl NPOEKTHOW WM  HMCCIIENOBATEIbCKOM AEATEIBHOCTH; IPH 3TOM TI'PaMOTHO
MCIO0JIb30BaTh N3YYEHHBIN MOHATUIHBIN annapar Kypca (pU3uKH, COPOBOXKAATH BBICTYILIICHHUE
MpE3EHTALNEN;

IIPU BBIMOJHEHUH Y4€OHBIX MPOEKTOB M UCCIIEOBAaHUN (PU3NUECKUX MPOLIECCOB paclpeeNiTh
0053aHHOCTM B TpyNNe B COOTBETCTBUM C TIOCTABJIEHHBIMH 3aJauyaMH, CIEAUTh 3a
BBITIOJTHEHUEM I1JIaHA JAEWCTBUN U KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIH
BKJIaJ] B JESTEIBLHOCTD TPYIIIbI; BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/IEHCTBUE, MPOSIBIISS

TOTOBHOCTH pa3pCulaTb KOH(I)J'II/IKTBI.

9 kJacc

[MpenMeTHbIe pe3ysnbTaThl Ha 0A30BOM YPOBHE OJDKHBI OTpakaTh CHOPMHPOBAHHOCTH Y
00yYaromuxcst yMEeHU:

HCII0JIb30BaTh NOHATHS: CUCTEMA OTCUETA, MAaTEpUANIbHAS TOUKA, TPAEKTOPHS,
OTHOCHUTENIbHOCTh MEXaHUUECKOTO JIBIKEHUS, Aepopmalius (ynpyras, IiacTuyeckas), TpeHue,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh M MEPErPy3KH; LIEHTP TSKE CTH; A0COTIOTHO
TBEPAOE TEJNO, LEHTP TKECTH TBEPAOIO TEJa, PABHOBECHE; MEXAHUYECKUE KOJIEOaHUs U



BOJIHBI, 3BYK, HH(PA3 BYK U YIbTPa3BYK; 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa JIEKTPO-
MarHuTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaIbHO30PKOCTD, CIIEK TPbI UCITyCKaHUS U
MOTJIOIIEHUS; alb(a, OeTa 1 raMMa-u3Iy4eHHUs, H30TOIIbI, SiFepHast SHEPTeTHUKA;

pas3nuyath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE IBUKEHHUE,
PaBHOYCKOPEHHOE NPSIMOJINHEHHOE JIBI)KEHHE, CBOOOIHOE MaJICHUE TEJl, PABHOMEPHOE
JBMDKEHUE 110 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJl, PEAKTUBHOE JBM)KEHUE, KOJIeOATEIbHOE
JBIDKEHUE (3aTyXaroIUe U BEIHY)KICHHbIE KOJIeOaH ), pe30HAHC, BOJTHOBOE JBIKEHHE,
OTpa)KCHHE 3BYKa, IPSIMOJIMHENHOE PacCIpOCTpaHEHUE, OTPAXKEHUE U IIPETIOMIIEHUE CBETa,
MIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3JIOKEHUE OEJIOro CBETa B CIIEKTP U CIOXKEHUE
CIIEKTPAJIbHBIX 1IBETOB, JUCIIEPCUs CBETA, €ECTECTBEHHAs PAJOAaKTUBHOCTh, BOBHUKHOBEHUE
JIMHENYaTOro CreKTpa U3Iy4eHMsI) 10 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DM3NYECKHUX SBICHHI B OKpYXKalOIIeM MHpE (B TOM
qucie Gpu3nyeckue ABJICHUs B IPUPOJE: IPUIUBBI U OTJIUBBI, ABMKeHHE Tu1aHeT COMHEYHON
CHCTEMBI, PEaKTUBHOE JIBIYKECHHE KHUBBIX OPraHU3MOB, BOCIIPHATHE 3BYKOB KUBOTHBIMU,
3eMJIeTpsICeHue, CeliICMUUYECKUE BOJIHBI, IlyHaMH, 3X0, LIBETa TeJ, ONTUYECKUE SBICHUS B
pUpoJie, OMOIOTUYECKOE ICHCTBHE BUANMOTO, YIbTPa(UOIECTOBOTO U PEHTTEHOBCKOTO
U3Jy4EeHUI; €CTECTBEHHBIM paln0aKTUBHBIN (POH, KOCMUYECKHE JTy4H, PaAHOAKTUBHOE
M3Iy4YEeHUE IPUPOJTHBIX MUHEPAJIOB; JICHCTBUE PAJIMOAKTHBHBIX U3IyYE€HUI Ha OPraHU3M ue-
JIOBEKA), IPH 3TOM NEPEBOIUTH IIPAKTUYECKYIO 3ajauy B yUeOHYI0, BBIAEIATH CYLLIECTBEHHBIE
CBOWCTBA/TIpU3HAKN (PU3UUECKUX SBIICHHIA;

OIMCHIBATh U3yUYEHHBIE CBOMCTBA Te U (PU3NYECKHE ABJICHUS, UCIIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEIHSS 1 MTHOBEHHAsI CKOPOCTH TeJla IPH HEPABHOMEPHOM JIBHKCHHH,
YCKOpEHUE, epeMelleHne, MyThb, YIIIoBas CKOPOCTb, CHJIa TPEHUS, CHJIa YIPYTrOCTH, CUIa
TSYKECTH, YCKOpEeHUe CBOOOIHOTO Ma/IeHUs, BEC TeJla, UMITYJIbC T€Ja, UMITYJIbC CHIIbI,
MeXaHu4ecKkasi paboTa U MOLIHOCTb, OTEHIMATIbHAS SHEPTUs Tella, TOIHATOr0 HaJl
MTOBEPXHOCTHIO 3€MJIH, TIOTCHIIMATBbHAS DHEPTUS CXKATOM MPYKUHBI, KHHETHYECKask YHEPT U,
MIOJTHAsl MEXaHWYECKasl SHEPTUs, IEPHOJ] U 4acTOTa KoJeOaHUH, JJIMHA BOJIHbI, TPOMKOCTb
3BYyKa U BbICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTeJb MIPEIOMIIEHUS CPEJIbl); IPU OIHUCAHUU
MIPABUIIBHO TPAKTOBATH (PU3UUECKUI CMBICIT MCIIOJIb3YEMbIX BEIUUUH, 0003HAUEHUS U
€IMHUIIB (PU3UIECKUX BEITHMYNH, HAXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE TAaHHYIO (PU3NIECKYIO
BEJIMYMHY C JPYTUMHU BEIMYUHAMH, CTPOUTh I'papUKH U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYWH,

XapaKTepu30BaTh CBOWCTBA Tel, (PU3NUYECKHE SBJICHUS U MPOLIECCHI, UCIIOb3YsI 3aKOH
COXpaHEeHHS YHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS, IPHHIIUT CYTIEPIIO3UIIAN CHJI, TPUHITUTI
OTHOCUTENIbHOCTH [ anuies, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUS! UMITYJIbCa, 3aKOHBI
OTpaXKEHHUS U IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3aps10BOT0 M MAaCCOBOT'O YUCEII IIPU
SJICPHBIX peakIUsX; IPU 3TOM JlaBaTh CIIOBECHYIO ()OPMYIHPOBKY 3aKOHA U 3aIIMCHIBATh €TI0
MaTeMaTHYeCKOE BhIPAXKEHHUE;

OOBSICHATH (PM3UUECKUE MPOLIECCH M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIHil
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABISTH PHUYNHHO-CIICICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX LIaroB ¢ OMOpPOi Ha 2—3 M3yueHHBIX CBOMCTBA
(bu3nuecKux sIBICHUN, GU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

pemaTh pacuéTHble 3aaun (OMUparoIMecs Ha CUCTeMY U3 2— 3 ypaBHEHUIT), UCTIONb3Ys
3aKOHBI ¥ (POPMYJIBI, CBSA3BIBAIOIINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a yCIOBHS
3aJ]auy 3aIKChIBaTh KPATKOE YCIOBUE, BEISIBIATH HEJIOCTAIOUINE WM U30BITOYHBIC TAaHHBIE,
BBIOMPATH 3aKOHBI U (HOPMYJTBI, HEOOXOMMEBIE TS PEIICHHUS, TIPOBOAUTH PACUETHI U
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HaYeHUS (PU3NUECKON BETUUNHBL;

pacrno3HaBaTh Mpo0IeMbl, KOTOPbIE MOYKHO PEIIUThH IPH MOMOIIN (PU3NIECKUX METOJIOB;
UCHOJIb3Ys ONMCAaHUE UCCIIE0BAHMSI, BBIJICNIATH POBEPSEMOE MPEAINONIOKEHNE, OLIEHUBATh
MIPAaBUILHOCTH MOPSIIKA MPOBEICHUS UCCIIETOBAHMS, AETaTh BEIBOJIBI, HHTEPIIPETHPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;



MIPOBOJIUTH OMBITHI IO HAOIIOIEHUIO (PU3UUECKUX SBICHUN MU (PU3HMUECKUX CBOMCTB TEI
(u3yuenue BToporo 3akoHa HploToHa, 3aKk0OHa cOXpaHEHHs SHEPTUN; 3aBUCUMOCTh epro/ia
KOJ1e0aHui NPYKUHHOTO MasiTHUKA OT MAacChl Ipy3a M KECTKOCTU HPYXKHUHBI U
HE3aBHCUMOCTh OT aMIUIUTY bl MaJIbIX KOJIEOAHHIt; MPSMOIIU-

HEIfHOe paclpoCTpaHEHHE CBETa, pasjoKeHHe Oeloro cmera

B CIEKTp; HM3YYCHHE CBOMCTB HM300pa)KEHUS B IJIOCKOM 3€pKaje U CBOMCTB M300paskeHus
npeaMeTa B coOOMparole JuH3€e; HaOMI0/IeHHUE CIUIONIHBIX U TUHEHYAThIX CIIEKTPOB
U3ITy4EHUs): CAMOCTOSITENILHO COOUpaTh YCTAHOBKY M3 M30BITOYHOr0 Habopa 000py10BaHUS;
OIMCBIBATH XOJI OIBITA M €r0 Pe3yNIbTaThl, HOPMyINPOBATH BHIBOJIBI;

MIPOBOAUTH MPU HEOOXOJAUMOCTH CEPHIO MPSIMBIX U3MEPEHUI, ONpeesissl CpeiHee 3HaUCHHe
U3MepseMoi BenmuIuHbI (POKYCHOE paccTOsTHUE COOMparoIIeH JIMH3bI); 000CHOBBIBATH BHIOOD
croco0a U3MEepPeHUsI/M3MEPUTEIHLHOTO TPHOOpa;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (DM3MYECKHX BEITUYMH C UCIOIH30BAHUEM MPSIMBIX
U3MepeHuil (3aBUCUMOCTh IIyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JIBIXKEHUU Oe3
HavaIbHOM CKOPOCTH; Mepro/ia KoJeOaHN MaTeMaTHYeCKOTO MasiTHUKA OT JUIMHbBI HUTH;
3aBHCHMOCTH YIJla OTPaKeHMsI CBETa OT yrJia MaJeHus U yria MpeloMJIeHHs OT yria
MaJIeHus ): IJIAaHUPOBATh UCCIIE0BAHUE, CAMOCTOSATEIBHO COOMPATh YCTAHOBKY, (DUKCHPOBATh
PE3yNbTAThI MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIMYHMH B BHJI€ TAOIUI U TpaHKOB,
JIeJIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIIEJOBAHUS;

MIPOBOANTH KOCBEHHBIE U3MepEeHUs (PU3MUECKUX BETMYHH (CPEIHSS CKOPOCTh U YCKOPEHUE
TeJa MPU PaBHOYCKOPEHHOM JIBH JKE€HUHU, YCKOPEHHE CBOOOJHOIO MaJeHHUs, KECTKOCTD
MPYXUHBL, KOOPPUIIUEHT TPEHUS CKOJBXKEHHs, MeXaHhdeckas paboTa M MOIIHOCTE,
4yacToTa U NepuoJ KojieOaHU MaTeMaTH4eCKOIr0 U NPYKUHHOTO MasiTHUKOB, ONTHYECKas
cuI1a coOuparollel JTUH3bI, PAIUOAKTUBHBIN (DOH): MIAHUPOBATH U3MEPEHUS; COOUPAThH
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBINIOJIHSTH U3MEPEHUS, CIIEys IPEII0KEHHOM
WHCTPYKILHWU; BEIYUCISATH 3HAUCHNE BETMUMHBI U aHATU3UPOBAThH OTyYEHHBIE PE3YJIbTATHI C
Y4E€TOM 3aJaHHOU ITOIPEIIHOCTH U3MEPEHU;

co0Jro1aTh MpaBMiIa TEXHUKH O€30MaCHOCTH MPU paboTe ¢ 1abopaTOpPHBIM 000pYI0BAHUEM;
pa3nuyaTh OCHOBHBIE MPU3HAKU W3YUYEHHBIX (PU3HUECKUX MOJEJIeN: MaTepralibHas TOUKa,
a0COJIOTHO TBEPJOE TEJIO0, TOUEUHbII HCTOYHMK CBETA, JyY, TOHKAs JIMH34, INIaHeTapHas
MOJI€Tb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO s1/1pa;

XapaKTepu30BaTh MPUHIUIBI IEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OTIOPOM Ha UX ONHUCAHUS (B TOM UHCIIE: CIIUJIOMETP, NaTYUKHU MOJIOKEHUS, PACCTOSHUS U
YCKOPEHUs, pakeTa, 3X0JI0T, OUKH, IEPUCKOI, (hoToanmapar, OnTHIeCKUe CBETOBO/IBI,
CIEKTPOCKOI, I03UMETp, KaMepa BuiibcoHa), HCIIONIB3Ys 3HaHUS O CBOMCTBAX (PU3MUECKUX
SBJICHUH U HEOOXO0MMble (prU3HUECKUe 3aKOHOMEPHOCTH;

HCIOJIb30BaTh CXEMbI M CXEMAaTHUHbIE PUCYHKH U3YYEHHBIX TEXHUYECKUX YCTPOUCTB,
M3MEPUTENBbHBIX MPUOOPOB U TEXHOJOTHYECKUX MPOLECCOB MPHU PEIIeHUH yueOHO--
MPaKTUYECKUX 3aJ1a4; ONTHYECKHUE CXEMBI JIJISl IOCTPOEHUsI U300pakKeHU B TUIOCKOM 3epKaiie
U cobuparoleit TuH3e;

MIPUBOJIUTH PUMEPBI/HAXOIUTh HHPOPMAIHIO O IPUMEpPaxX MPaKTUYECKOTO UCIIOIb30BAHUS
¢bu3nvecKrux 3HaHUH B MOBCETHEBHOM JKU3HU IS oOecrieueHus: 0e30MacHOCTH MpU
oOpallleHuu ¢ MpudopamMu U TEXHUYECKUMHU YCTPONCTBAMH, COXpPaHEHHs 3/10pOBbS U
COOJIIOJICHHSI HOPM KOJIOTHYECKOT0 TIOBEICHUS B OKpYXKarolleil cpere;

OCYILECTBIATH MOUCK UH(pOpManuu Gr3nuecKkoro coaepxkanus B cetu HTepHer,
CaMOCTOSITENTLHO (POPMYITHPYS MOMCKOBBIN 3aIIpOC, HAXOAUTh MYTH ONPEACTCHHS
JIOCTOBEPHOCTH MOJY4EHHON HHPOPMAIMK Ha OCHOBE UMEIOIINXCS 3HAHUN U IOTIOJTHUTEIb-
HBIX HCTOYHHUKOB;

MCIOJIb30BaTh IIPU BHIIIOJHEHUH YU€OHBIX 3aJJaHUI Hay4YHO-TIOMYJIAPHYIO JTUTEPATYPY
(U3MIECKOTO CoIepIKaHus, CIIPAaBOUYHbIE MaTepHalIbl, PECYypChl ceTu MIHTepHET; BlIaJeTh
npruéMaMy KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus MHPOpPMAIMK U3 OAHON 3HAaKOBOI
CHCTEMBI B JIpYTYIO;



co3JlaBaTh COOCTBEHHbIE MMChbMEHHBIE U YCTHBIE COOOIEHHS Ha OCHOBE MH(POPMALIUU U3
HECKOJIbKUX UCTOYHUKOB (PU3UUYECKOTO COAECpkKaHUS, ITyOJIUYHO IPEICTABISTh PE3yIbTaThl
IIPOEKTHOM WJIM UCCIIEA0BATEIBCKON EATENBHOCTH; IIPU 3TOM I'PaMOTHO UCII0JIb30BaTh
M3Y4YCHHBIN MOHATUIHBIN anmnapaT U3y4aeMoro pasjena QU3uKHU U COIPOBOKAAThH
BBICTYIIJICHHE TIPE3EHTAIMEN C yI€TOM 0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC (70 1)

HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl

Koan4gecTBO 4acoB

Pasgen 1. dnsmka n eé posab B NO3HAHUM OKPYXKAKOLWEro Mmnpa 6
dusmnka — Hayka o npupoge 2
dusmyeckmne BeNnUmnHbI 2
EcTecTBEHHO- Hay4YHbIA MeTOo/, NO3HAHUA 2
Pasgen 2. MepBoHavaibHble CBEAEHMA O CTPOEHUM BellecTsa ( 5
CTpoeHue BewlecTsa 1
[lBMKEHMe 1 B3aMMOAENCTBME YacTuIL, BELLLeCTBa 2
ArperaTHble COCTOAHMA BeLLeCTBa 2
Pasgen 3. lBMxeHune 1 B3anmMoaencTene Ten 21
MexaHunyecKkoe ABuKeHune 3
MHepuma, macca, NI0THOCTb 4
Cwna. Bugbl cun 14
Pasgen 4. laBneHue TBEPABIX Te/, KUAKOCTEN 1 ra3oB 21
[Jasnexue. Mepegaua gaBneHNA TBEPAbIMM TENAMU, KUAKOCTAMM U rasammn | 3
[aBneHune Knaxkoctm 5
ATmocdepHoe aaseHne 6
[JeicTBne MNAKOCTU 1 ra3a Ha NOrPYEHHOE B HUX TENO 7
Pasgen 5. PaboTa U MOLLHOCTb. JHeprus 12
PaboTa 1 MOLHOCTb 3
MpocTble mexaHU3mbl 5
MexaHuuecKkas aHeprua 4
MosTOpeHue 5




8 kmacc (70 u)

HaumeHoBaHue pa3aejioB M1 TeM NPOrPaMMBbl KouunuecTBO 4acoB
Pasgen 6. Tennosble ABAEHUA 28
CTpoeHue 1 CBOWCTBA BelllecTsa 7
Tennosble npouecchl 21
Pasgen 7. dneKTpuyeCcKkne n MarHUTHble ABNEeHUA 37
neKTpuYeckme 3apaapl. 3apsxeHHble Tena u ux B3aumoaencreue | 7
MOCTOAHHbBIN 3NEKTPUYECKUI TOK 20
MarHuTHble ABNEHNA 6
DNEeKTPOMarHUTHas MHAYKUMA 4
[ToBropenue S
9 kmacc (102 u)

HaumenoBaHmue Pa3ae/ioB U TEM IPOrpaMMbl

KoaunuyecTBo 4acoB

Pasgen 8. MexaHuyecKkue aBneHus 40
MexaHuyeckoe aBuKeHne 1 cnocobbl ero onucaHus (10 u) 10
Bsaumogeiicteme Ten (20 u) 20
3aKoHbl coxpaHeHusa (10 u) 10
Pa3gen 9. MexaHunyeckune KonebaHuns u BonHbl (15 u) 15
MexaHuyeckne konebaHma (7 u) 7
MexaHu4yecKkme Bo/HbI. 3BYK (8 u) 8
Paszgen 10. DneKTpomarHMTHOE noJie U 3NeKTPOMarHUTHble BoHbI (8 u) | 8
INeKTPoOMarHMTHoe none U 3N1eKTPOMarHUTHbIe BOMHbI (6 Y) 6
Pasgen 11. CeeToBble aBneHuna (15 u) 15
3aKoHbI pacnpocTpaHeHun ceeTa (6 u) 6
JInH3bI M onNTUYeckue npubopsl (6 4) 6
Pa3noxeHne benoro ceeta B cnekTp (3 u) 3
Pasznen 12. KBaHToBble ABneHNA (17 u) 17
McnyckaHue 1 noriolLeHne ceeta aTomom (4 u) 4
CTpoeHune aToMmHoro aapa (6 u) 6
floepHble peakumm (7 4) 7
MoBTopuUTENbHO-0606W AWM moaynb (9 u 9







TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HaumeHoBaHue Kosmn4yecTBo yacos Hara Buasi Buabl, ¢opmbl | DaeKTpOHHBbIE
n/n | pa3aenoB U TeM H3YUYEHHS | A1eSITeJIbHOCTH KOHTPOJIA (undposbie)
IPOrpaMMBI BCEro | KOHTPOJIbHbIE | MPAKTHYeCKHe 00pasoBaTebLHbIE
padoThI padoThI pecypebl
Pazgen 1. dusuka u eé poab B no3HaHNM OKpYKal0IEro MUpa
[ ping ] I 1 I 1 1 (] 1 [ ul
1.1. | Pusnka — Hayka o mpupoje 20| YKaxuTe 4achl, | {YKaXWTE Yachl | Y KaKHUTE 'Y KaXUTE BuJ | Bribepure! 'Y Ka)KUTE!
epuos; NIeSITETILHOCTH, BUI/POpMY: 00pa3oBaTeIbHBIC PECYPCHL
KOHTpOILY,
[ ping ] I 1 I 1 1 (] 1 [ ul
1.2. | PusHiecKne BeTHIHHDI 20| YKaxuTe 4achl, | {YKaXWTE Yachl | Y KaKHUTE 'Y KaXUTE BuJ | Bribepure! 'Y Ka)KUTE!
EpUOL, JIEATEIIbHOCTH! BU I/ opMy! 00pa3oBaTeIbHbIE PECYPCHL
Lo
- o ) 1 ) 1 1 1 1 I a
1.3 | EcTecTBeHHO- HayHbIi METOA 20 | 'YKaXuTe 4achl | {YKaXUTE 4achl | YKaXuTe YKaKHUTE By | BeiOepure! Y KaKUTE!
NMO3HAHUA - (! T 1 1
EpUOL, JIEATEIIbHOCTH! BU I/ (popMy! 00pa3oBaTeIbHbIE PECYPCHL
KOHTPOILY
ro
Hroro no paszneny 0!
Pa3nen 2. IleppoHavyabHbIe CBeJ¢HHUS O CTPOCHMH BeleCTBA
2.1. | CTpoeHue BemecTsa 1! | iYkaxwuTe yacel | YKaXHTE 9achl | {YKaxuTe | YKaxuTe BUJ | BriGepure! Y KaKUTE,
nepuost NIESTEIIbHOCTH BU/hopMYy! 00pa3oBaTesbHbIE PECYPCHI
LI
2.2. | ABmixenue u B3anmMojeicTeHE 20 | \Ykaxure yacel | {YKaxkuTe yacel | \Ykakure, | YKaxkure  BHT | Boibepure VKaKHTE,
YacTHll Beljecrsa - | 1 ! 1
IEpUOL, JIEATEIIbHOCTH! BUI/popMy: 00pa3oBaTeIbHbIE PECYPCHL




[ ping ] I 1 I 1 1 (] 1
2.3. | ArperatHble cocroanua | 21 | 'VKa)KMTE 4achl | [YKaXHUTE 4achl | YKaXuTe | YKaxXuTe Buj | BeiOepure: YKa)KI/ITe.
BelecTBa o 1 T 1 1
nepuoz; NeSITETILHOCTH BT/ (bopMy. 00pa3oBaTeIbHBIC PECYPCHL
'IS_(?_I_{_TP_(_’_JI’_I_'
-
Hroro no pazneny o
Pasz[eﬂ 3 JIBIbKeHM e U B3AaUMOAEeVCTBUE TeJl
o ) 1 ) 1 1 1 1 I
3.1. | Mexann1eckoe ABIDKeHHE i3 | YKaKuUTE 4achl, | {YKaXKHUTE Yachl | Y KaKHUTE YKaKHUTE BI/ILLE Bri0epure! YKa)I(I/ITe'
mepMOX | jleATeNbHOCTH | BH/QOpMY. | 0OpasoBaTeNbHEIC pecypen]
ioHTpOIN
= I 1 I 1 1 (] 1 I
3.2. | Nuepnus, Macca, NJIOTHOCTE 4 | \YkaxuTe yacel | YKaXHTE 9achl | {YKaxuTe | YKaxkuTe BuJ | Bribepure! YKaxcHTe.
nepuos; NeSITETILHOCTH, BUI/POpMY: 00pa3oBaTeIbHBIC PECYPCHL
Lo
3.3. | Cuna. Buapt cun 114! | Vkaxure yacel | [YKaxure dacell | YKaxure | {YKaxuTe BUJ | BriGepure; YKamHTe.
nepuost NIeSITEJIbHOCTH BU/hopMy!: 00pa30BaTeNbHbIE PECYPCHI
Lo
Hroro no pasneny 21
Pa3ﬂen 4 JlaBJieHMe TBEPABIX TeJI, )KUAKOCTel U ra3oB
[ iy ] ) 1 ) 1 1 £ e Y [
4.1. | Aanenne. llepepaia 3! | 'YKaXHUTE 4achl | {YKaXUTE 4achl | YKaXuTe 'Y KaXUTE BI/ILLE YKa)KI/ITe'
AdBJIEHUA TBEepAbIMH TE€J/IaMH, o ! 1
AKUAKOCTSAMM M Ta3aMu TICpHOL; IEeATENLHOCTH 00pa3oBaTeNbHBIE PECYPCHI,
ro ) 1 ) 1 1 1 1 I
4.2, | AaBneHHE KHAKOCTH O | YKaxuTe yacel | YKaXuTe 4achl | [YKaXKHTE 'Y KaXUTE Buj | BeiOepure! YKa)KI/ITe.
MEPUOJ, NEATEBHOCTH] B/ Q)opMy 00pa3oBaTesbHbIE PECYPCHI




4.3. | ATMocdepHoe AaBIeHNe 6 | YkaxunTe yacel | VKaxkuTe 4achl | \YKaxkuTe | YKaxuTe BuJ; | BriGepure! Y KaXure!
EpUOL, JEATEIIbHOCTH BUJ/hopMy: 00pa3oBaTeNbHbIE PECYPCHI
KCRTpO
- - ) 1 ) 1 1 1 1 I a
4.4, | Reiictene xuaKocTH Mrasa Ha | 70 | 'VgakuTe yackl | VKaxkuTe yachl | \Ykaxkure | VKakuTe BUJ; | BriGepure; Y KaKHTE,
NMOrpykéHHoe B HUX TeJI0 = y y ! 1
nepuoL JIESITCIIBHOCTH, BU I/ (opMy! 00pa3oBaTeIbHbIE PECYPCHL
KCRTpO
[ |
Uroro no pazneny 21
Paznen 5. PaGora u MmomuHOCTE. IHEprUA
[ ping ] I 1 I 1 1 (] 1 [ ul
5.1. | PaGora u MomHoCTE 3! | iYKkaxuTe yacel | {YKaXHTE 9achl | {YKaxuTe | YKaxuTe BuJ | Bribepure! 'Y KaKuTe!
EPUOL, JIEATEIILHOCTH BU/hopmy: 00pa3oBaTeNbHbIE PECYPCHI
KOHTpOILY,
ro ) 1 ) 1 1 1 1 I a
5.2. | TipocTEie MeXaHU3MEI O | YKaKUTE 4achl, | {YKaXKHUTE Yachl, | Y KaKHUTE YKaKHUTE By | BeiOepure: Y KaKUTE!
EpUOL, JIEATEIIbHOCTH! BU I/ popMy! 00pa3oBaTeIbHbIE PECYPCHL
KOHTPOILY
rm ) 1 ) 1 1 1 1 I a
5.3. | Mexaumrieckas sneprus 4 | YKaKUTE 9achl, | {YKaXKHUTE Yachl | Y KaKHUTE YKaKHUTE Buj | BeiOepure! Y KaKUTE!
EpUOL, JIEATEIIbHOCTH! BU I/ (popMy! 00pa3oBaTeIbHbIE PECYPCHL
KOHTPOILY
r-—o
Uroro no pazgeny: 112
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO | 68 7

YACOB I10 [TPOTPAMME




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
IMPOIIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Bribepure yueOHBIC MaTepHaIIbI
BBenuTe cBOI BapuaHT:

METOJNYECKUE MATEPHUAJIBI U151 YUUTEJIA

BBenure nannnie
MU ®POBBIE OGPA30OBATEJIBHBIE PECYPCBHI U PECYPCHI CETU HHTEPHET

BBeaute nanabie

MATEPHAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJLHOTO
MPOLIECCA

YYEBHOE OBOPYJIOBAHUE

Ykaxute yaeOHOe 000pyI0BaHHE

OBOPYJOBAHME VIS IPOBENEHUA TABOPATOPHBIX, IPAKTHYECKHUX PABOT,
JEMOHCTPALIMA

Ykaxute 000pynoBaHUE JIJIsl IPOBEACHUS Ta00PATOPHBIX PaboT, IEMOHCTPAIIHIA



