


INOACHUTEJIbHASA 3AITMCKA

CopeprxaHue mporpaMMbl HAITPaBJICHO Ha (DOPMHUPOBAHUE €CTECTBEHHOHAYYHOM IPAMOTHOCTH YUAIIMXCS U
OpTraHu3aInIo N3ydeHUs (PU3UKHU HA JESTEIIbHOCTHOW OCHOBE. B Hell yUUTHIBAIOTCS BO3MOKHOCTH IIPEeIMETa
B peanmm3anuu TpedoBannii ®I'OC OO0 K mIaHUPyEeMbIM JTUYHOCTHBIM M METAIIPEAMETHBIM PE3yJIbTaTaM
00y4eHHUs, a TaK)Ke MEKIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE
OCHOBHOTO 0011ero oopazoBanus. [Ipu peanuzanuu ganHON IpOrpaMMbl OyIeT 3a1eICTBOBAHO
obopynoBanue 1eHTpa « Toukn pocray.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®U3UKA»

Kypc puszuku — cucremooOpa3yronuii A €CTeCTBEHHOHAYYHbBIX YIEOHBIX MTPEIMETOB, TOCKOJIbKY
¢duznueckre 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SBJICHUI, U3y4aeMbIX XUMHEH, OMOJI0THel, acTpOHOMHUEH
u ¢usnueckoit reorpadueil. Gusuka — 3T0 MpeaMeT, KOTOPBI He TOJLKO BHOCUT OCHOBHOI BKIIaJ B
€CTECTBEHHOHAYYHYIO KApTUHY MUPA, HO U NPEA0CTaBIsAeT HauboJee sCHble 00pa3iibl IPUMEHEHUS HAyYHOTO
METO/a O3HAHUS, T.€. CII0c00a IMOIy4YeHuUs TOCTOBEPHBIX 3HaHUH 0 mupe. Hakoner, ¢pusnka — 310
peIMeT, KOTOPBIA HapsiAy C APYTUMH €CTECTBEHHOHAYYHBIMU MPEAMETaMH JI0JDKEH JaTh IIKOJIbHUKAM
npescTaBIeHNe 00 YBIEKAaTeIbHOCTH HAYYHOTO UCCIIEAOBAHUS U PAIOCTH CAMOCTOSITENIEHOTO OTKPBITUS
HOBOT'O 3HAHMS.

OpHa U3 r1aBHBIX 337124 PU3NYECKOT0 00pa30BaHUsI B CTPYKTYpe 00IIero 00pa3oBaHUs COCTOUT B
(dbopMUpOBaHHH €CTECTBEHHOHAYYHOU IPaMOTHOCTH M HHTEpeca K HayKe Y OCHOBHOM MacChl 00yJaronmxcs,
KOTOpBIE B JalibHEHIIeM OyIyT 3aHATHI B CAMBIX pa3HO 00pa3HbIX cepax aedarenbHocTH. Ho He MeHee
BaYKHOM 3aJ1a4eil SBIISETCS BBISBJICHHUE U IOATOTOBKA TaJaHTJIMBBIX MOJIOABIX JOJEH JUIsl TPOIOJIKEHUS
o0pa3oBaHus U AajbHeHel npodeccuoHaIbHOM 1eSTEIbHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX
UCCIIeZIOBaHUH U CO3/JaHMM HOBBIX TeXHOJIOTHH. COrslacHO MPUHATOMY B MEKIYHAPOAHOM COOOIIECTBE
ornpenenenuto, «kEcrecTBeHHOHayYHasi TPaMOTHOCTh — 3TO CIIOCOOHOCTh YeJIOBEKA 3aHUMAaTh AKTUBHYIO
IpaX/IaHCKYIO MO3UIIMIO IO 00IIECTBEHHO 3HAUMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMH HaAyKaMH, U
€ro TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UesiMU. HaydHO TpaMOTHBIN Y€I0BEK CTPEMUTCS
y4acTBOBATh B apIyMEHTUPOBAHHOM 00CYXACHUH IPOOIJIEM, OTHOCSIINUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSM, YTO TPEOYET OT HETO CIEIYIOIINX KOMIIETEHTHOCTEH !

— HAY4YHO 00BACHATH SIBJICHUS,
— OIICHHUBATh U IOHUMATh 0COOEHHOCTH HAaY4YHOT'O UCCJICIOBAHMA,
— HHTCPHPCTUPOBATH JaHHBIC U UCIIOJIb30BATHh HAYYHBIC NOKA3aTCIILCTBA AJI ITOJTYYCHHU S BHIBOIOB.

N3yuenue pu3nku cnocoOHO BHECTH pelaONIni BKIa B GOpMUPOBaHHE €CTECTBEHHOHAYYHON
IPaMOTHOCTH 00Y4arOIIUXCS.

HEJN U3YYEHHUSA YYEBHOI'O IPEJIMETA «®U3UKA»

Lenu u3yuenust GU3MKHU Ha ypOBHE OCHOBHOTO 00I11er0 00pa3oBaHus onpeaeneHs! B Konmenuuu
npenoiaBaHus yueoHoro npenmera «dusnka» B 00pa3zoBaTeabHbIX opranu3anusix Poccuiickoit @enepanmy,
peanu3yIoIKuX OCHOBHBIE 00111e00pa30BaTeNIbHbIE IPOrPaMMBI, YTBEpKAEHHOM pemenuem Komnernn
Munucrepctsa npocsenienus Poccuiickoit deneparuu, nporokoi ot 3 nexkadps 2019 r. Ne [IK-48H.

Henu nzyuenus Gpuzuku:

— MpUOOpETeHHE UHTEpPEca U CTPEMIIEHUS 00yUaloIUXCsl K HAYYHOMY U3YUYEHHUIO TTPHUPOJIBI,
pa3BUTHE HMX MHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;



— pa3BUTHE NPECTABICHHUI O HAYYHOM METO/€ MTO3HAHUs U (POPMUPOBAHUE UCCIIEA0BATEIHCKOTO
OTHOIICHHUSI K OKPYKAIOIIUM SIBJIICHUSM;



— (¢dopMHUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3Y/IbTaTa U3YUYEeHUsI OCHOB CTPOCHUS MaTePHH U
(dbyHIaMEHTaTbHBIX 3aKOHOB (DU3UKH,

— (dopmupoBaHue MpeACTaBICHUN 0 posid (HU3UKHU TSl Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
M TEXHOJIOTHIA;

— pa3BHUTHE MPEACTABICHNUN 0 BO3MOXKHBIX cpepax Oyaymet npodeccnoHaabHOi AeITeIbHOCTH,
CBSI3aHHOM C (DU3HMKOH, MOATOTOBKA K JAJIbHEHIIEeMY 00yUEHHIO B ’TOM HAIlPaBJICHUH.

JlocTrkeHuE 3TUX 1IeJIel Ha yPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus 00eCICUNBACTCS PELICHUEM
CIIC/IYIOIUX 3a/1a4:

— ano6peTeHHe 3HAHWUH O AUCKPETHOM CTPOCHHUH BEIICCTBA, O MEXaHUYECCKHUX, TCIIJIOBEIX,
3JICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUAX,

— MPUOOPETCHHE YMEHUI ONMHUCHIBATH U OOBICHATH (PU3HUCCKHE SIBJICHUS C UCIIOJIb30BAaHUEM
MOJYYEHHBIX 3HAHUI;

— OCBOCHHC MCTOJOB PCHICHUA HpOCTGﬁH.IPIX paC‘IéTHHX 3aJa4 ¢ UCIIOJIb30BaAHUCM (1)I/I3I/I‘IGCKI/IX
MOJIEJIEH, TBOPYECKUX U IIPAKTUKOOPHUCHTHPOBAHHBIX 3a]1a4,

— Pa3BUTHUC YMGHI/Iﬁ Ha6J'IIOI[aTL MMPpUPOAHBIC ABJICHUS U BBIIIOJIHATL OIIBITHI, J'Ia60paT0pHLIe pa6OTbI n
OKCIICPUMCHTAJIbHBIC UCCJICAOBAHUA C UCITOJIB30BAHHEM U3MEPHUTCIIbHBIX HpI/I60p0B;

— OCBOCHHE TPUEMOB pabOTHI ¢ mHpOpMaIel (GU3NIECKOro CoIepKaHus, BKIIOYas HH()OPMAIIHIO O
COBPEMEHHBIX JIOCTYKCHHSIX (U3UKH; aHAIN3 U KPUTHICCKOE OIICHUBaHKE WH(OPMAIIHH;

— 3HAKOMCTBO CO C(l)epaMI/I HpO(i)eCCHOHaHBHOfI ACATCIIbHOCTH, CBA3aHHBIMHU C q)I/I3I/IKOI7I, u
COBpPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH HAa JOCTUKCHUAX CI)I/ISI/I‘IGCKOI\/’I HAayKH.

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

B cootBercTBrn ¢ ®I'OC OO0 (usuka siBnsercs o0s3aTeIbHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO
oOuiero o6pazoBanus. [laHHas mporpamma npeaycMarpuBaet u3yueHue Gu3uku Ha 0a30BOM ypOBHE B
00béMe 238 4 3a Tpu roga oOydeHus o 2 4 B He/Ie o B 7 M 8 Kitaccax M 1o 3 4 B Heewo B 9 kiacce.



COJEP)KAHUE YYEBHOI'O ITPEJIMETA

7 KJIACC

Pa3zjnen 1. ®u3uka u e€ posib B NO3HAHUH OKPY:KAIOIIEro MUpa

®dusnka — Hayka 0 IpUPOJE, U3ydaeT (PU3NUYECKHUE SIBICHUSA: MEXaHUUECKHUE, TEIJIOBbIE, DJIEKTPUUECKUE,
MarHMTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeanuuHbl. M3mMepenne ¢pusndecknx Bennund. Pusndeckue npudopsl. IlorpemHocts
n3MepeHuil. MexnyHapoHas cucteMa eJMHULL.

Kak ¢usuka u qpyrue ecrecTBeHHbIC HAYKH U3y4aroT Mpupoy. EcTrecTBeHHOHAYYHBIN METO/] IIO3HAHUS:
HaOJr0ICHNE, TOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBUKEHHE TUTIOTE3, SKCIIEPUMEHT TI0 TPOBEPKE THIIOTES,
o0BsicHeHHe HaboaeMoro siBieHus. Onrcanue GU3nYecKuX sIBICHUH ¢ TOMOIIBIO MOIEIICH .

JdemoHcTpanumn
1. MexaHnuyeckue, TEIUIOBbIE, AIEKTPUUECKHE, MArHUTHBIE, CBETOBBIC SIBIICHUS.
2. ®uznyeckue NpudOPHI U MPoIeaypa IPSIMbIX U3MEPEHUN aHATIOTOBBIM U IIU(PPOBBIM IPHOOPOM.

JlaGopaTopHbie padoThI U ONBITHI

1. OnpenencHue EHBI ICICHUS KAl U3MEPUTEIBHOTO MpUOOpa.

2. 3mepenune paccTossHUA.

3. U3mepenune 00bEMa )KUAKOCTH U TBEPIOTO Tea.

4, OnpeneneHre pa3MepoB MaJIbIX TEll.

5. U3mepenue teMiiepaTypsl Ipy TOMOIIH KUAKOCTHOIO TEPMOMETPA U JJaTYUKA TEMIIepPaTyphl.

6. [IpoBenenue nccaea0BaHus MO MTPOBEPKE TUIIOTE3bI: JANBHOCTH MONETA IIApUKa, TYIIEHHOTO
TOPU3OHTAIBHO, TEM 00JIbIIE, YeM OO0JIBIIIE BHICOTA ITyCKa.

Pa3nen 2. [lepBoHayajibHbIe CBeAeHHUS] 0 CTPOEHHH BellleCTBA

CrtpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOLIME TUCKPETHOE CTPOCHHUE
BenlecTBa. OMnbIThI, JOKa3bIBAIOLIME TUCKPETHOE CTPOCHHE BEILIECTBA.

JIBukeHue yactull BeujecTBa. CBsi3b CKOPOCTH JIBUKEHUS YaCTUI C TeMIlepaTypoil. bpoyHoBckoe
nBkenne, 1uddysus. BzaumoelicTBie 4acTUIL BEIIECTBA: IPUTSIKEHNE U OTTAJTKUBAHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHE Ta30B, )KUAKOCTEH U TBEPABIX (KPUCTAIUTMIECKUX ) TEIT.
B3anMocBs3b MEX Ay CBOMCTBAMU BEILIECTB B PA3HBIX arperaTHbIX COCTOAHUSAX U UX aTOMHOMOJIEKYJIIPHBIM
ctpoerreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOBI. B3anMOCBSI3b MeX 1y CBOMCTBaMH BEIIECTB B
Pa3HBIX arperaTHbIX COCTOSIHUSX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OCOOCHHOCTH arperaTHBIX

cocTostHUHM BoJibl. OCOOEHHOCTH arperaTHhIX COCTOSTHHM BOJIBI.

JdemMoncTpauuu

1. Habnronenue OpOYHOBCKOTO JIBHIKEHUSI.

2. HaGmronenue nuddys3u.

3. Habmroienue siBieHUi, OOBSICHSIIONINXCS MPUTSHKEHUEM WUITH OTTAIKMBAHUEM YaCTHI] BELIECTB.

JlabopaTopHbie paGoThI M ONBITHI
1. Onenka iuamerpa aroMa METOI0M psiIoB (C ucnonb3oBaHueM (ororpaduii).
2. OnbITH 10 HAOJIIOIEHUIO TEIUIOBOTO PACIIUPEHHS T'a30B.

3. OnbITH 10 OOHAPYKEHUIO JCHCTBUS CUIT MOJIEKYIISIPHOTO IPUTSIKEHUSI.

Pa3znen 3. /IBu:keHre U B3aMMO/1eii CTBHH
Mexanunueckoe nBuxeHue. PaBnomepHoe u HepaBHoOMepHOe ABxKeHue. CKopocTh. CpeHsisi CKOPOCTh MPU
HEPaBHOMEPHOM JBUKCHUH. Pacuér myT ¥ BpeMeHU IBUKEHMS. PABHOMEPHOE U HEPABHOMEPHOE JBU -

xenue. Ckopocts. CpeaHsis CKOpoCTh IPU HEPABHOMEPHOM ABMXKEHUH. Pacuér myTn U BpeMEHM ABUKECHHUSL.



SIBnenune nnepuun. 3akoH HHEpIMU. B3anmoaeicTBre Tell Kak MPUYMHA U3MEHEHHSI CKOPOCTHU ABUKCHUS
ten. Macca kak Mepa uHepTHOCTH Tena. [LnoTHoCTh BemecTBa. CBsI3b IMJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B
eauHuIe 00bEMa BEIEeCTRA.

Cua Kak XxapakTepucTuKa B3aumoaeicTus Ten. Cuma ynpyrocty u 3akoH ['yka. U3Mepenue cuiibl ¢
IIOMOIIBIO THHAMOMETpA. SIBIIeHUE TATOTCHHS B crja TsukecTd. Crja TshkecTd Ha apyrux mianerax (MC).
Bec tena. HeBecomocTs. CnioskeHue Cuil, HalpaBJIEHHbBIX 10 OAHOM npsiMoid. PaBHoelicTBytromas cuit. Cuia
Tpenus. TpeHue ckoibkeHus 1 Tpenue nokosi. Tpenue B npupoae u texuuke (MC).

JdemoHcTpanumn

1. Habirogenne MeXaHHYECKOTO IBHKEHUS Tea.

2. I3Mepenue CKOPOCTH MPSIMOIMHEHHOTO JIBH)KCHUS.

3. HaGmroienue siByieHUst HHEPITUU.

4. HabGnroieHre M3MEHEHHU ST CKOPOCTH TP B3aUMOJICHCTBHH TEJI.
5. CpaBHEHHE MacC 1O B3aUMO/JICHCTBHIO TEJI.

6. Ciio)eHue CuJI, HallpaBJICHHBIX 110 OJTHON TIPSIMOA.

JlaGopaTopHble paGoThl M ONBITHI (C IpUMEHEHHEM 00opynoBaHus «Touku pocTa)

1. Ompenenenue CKOPOCTH PABHOMEPHOIO IBMXKEHHUs (IIApUKa B )KUJKOCTU, MOJIEIH AJIEKTPUUECKOTO
ABTOMOOMJIS U T. I.).

2. OmipeienieHne cpeiHel CKOPOCTH CKOJIBKEHHSI OpyCKa WIIM IapHuKa 10 HAaKJIOHHOW TIOCKOCTH.

3. Ompeenenue MIOTHOCTH TBEPAOTO TEIA.

4. OMBITHI, IEMOHCTPUPYIOIIHNE 3aBUCHMOCTb PacTsHKEHUS (1eOopMaIliK) IPYKUHBI OT MPUIT0KESHHON
CHUIBI.

5. OnbITHL, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja U XapakTepa
CONPHUKACAIOIIMNXCS TIOBEPXHOCTEH.

Paznen 4. laBinenne TBEPABIX TeJ, ;KHIAKOCTEH U ra3oB

Hasnenue. CriocoObl yMEHbILIEHUS U yBeJIMUeHUs AaBieHus. JlaBneHue ra3a. 3aBUCUMOCTb JaBJICHUS rasa
oT 00béMa, Temnepatypsl. [lepenada napneHust TBEPABIMU TEJIaMH, XKHUAKOCTAMH U razamu. 3akoH [lackais.
[THeBMaTHYeCcKHEe MAIIMHBIL. 3aBUCUMOCTD AAaBJIEHUS KUKOCTH OT IIyOuHBI. ['MapocTatndyeckuii mapamokc.
Coobmatomuecs cocysl. ['uapaBinyeckue MeEXaHU3MBI.

ATtmocdepa 3emnu u atMocepHoe naBiaeHue. [[puunHbl cyliecTBOBaHUS BO3AYIIHOW 000JI0UKH 3EMIIH.
OmnsiT Toppuuenu. M3smepenue atMochepHOro AaBiieHus. 3aBUCUMOCTb aTMOC(EPHOTO 1aBJICHUS OT
BBICOTHI HaJ] ypoBHEM Mopsi. [IprOops! Asist u3mepeHust atMoc(hepHOro J1aBiIeHusl.

JleticTBHE )HUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJI0. BriTankuBaromas (apxume0Ba) cusia. 3aKoH
Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

JdemoHcTpanuu

. 3aBUCHMOCTb JaBJIEHUA I'a3a OT TEMIIEPATYPHI.

. Hepenaqa JaBJICHUA ) KUJAKOCTBIO U I'a30M.

. Coobmraronuecs COCyIbl.

. 'mppaBnnyeckuii npecc.

. [IposiBnenune necTBrs aTMOChHEpPHOTO JIaBJICHHS.

. 3aBUCHMOCTb BBITAJIKHUBAIOIIEH CUIIBI OT 00bEMA OTPYKEHHOM YacTH Tella ¥ INIOTHOCTH KUAKOCTH.

~N o OB W DN

. PaBEHCTBO BBITAJIKUBAIOLIEH CUIIbI BECY BEITECHEHHOM JKHIKOCTH.
8. YcnoBue rutaBaHus TeN: MJIaBaHUE WK TTOTPYKEHUE TEJT B 3aBUCUMOCTH OT COOTHOIIICHHUSI TFIOTHOCTEH
Tena U )KUIKOCTH.

JlaGopaTopHble padoThl  ONBITHI(C TPUMEHEHHEM 000pynoBaHus « ToUKHM pocTa)
1. UccnenoBanue 3aBUCHMOCTH Beca Tela B BOJE OT 00bEMA MOTPYKEHHOH B )KUIKOCTh YaCTH TEJA.



2. OnpeneneHne BRITAIKUBAOIICH CHITBI, ICHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B )KUIKOCTh.

3. IIpoBepka HE3aBUCUMOCTH BHITAIKUBAIOIIEH CUITBI, IEHCTBYIOMICH Ha TETO B KUAKOCTH, OT MacChI Tela.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOIIECH CUJIbI, ACHCTBYIONIEH HA TEJIO B KUIKOCTH,
0T 00bEMa MOTPYKEHHOU B )KUIKOCTh YACTH TEJIA M OT MNIOTHOCTH KUIAKOCTH.

5. KonctpyupoBanue apeomeTpa 1iv KOHCTPYHUPOBAHUE JIOJKU U OIpeiesieHue e€ Tpy30nobEMHOCTH.

Pa3znen 5. Pa6ora u MomHOCTH. DHeprusi

Mexannueckas pabora. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblyar, 0J0K, HaKJIOHHAs MJI0CKoCTh. [IpaBuno paBHOBecHs pbiuara. [Ilpumenenue
IpaBHJIa paBHOBECHS pblyara K 0J0Ky. «3050Toe mpaBuiio» Mexanuku. KIIJ] mpocTeix MexaHU3MOB.
[TpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sHeprusi. Kunernueckas u noreHuanbHas sHeprus. [Ipespaiienue oqHoro Buja
MEXaHUYECKON SHEPTuu B APYroil. 3aK0H COXpaHEHUS SHEPTUU B MEXAHHUKE.

JdemMoHcTpauuu
[IpuMepsl TPOCTHIX MEXAHU3MOB

JlaGopaTopHblie padoThI U ONBITHI

1. Onpenenenue paboTHI CHIIBI TPEHUS MIPU PABHOMEPHOM JIBUKEHHUH TEJIa TI0 TOPU30HTAIIBHOM
MTOBEPXHOCTH.

2. UccrnenoBanue yclioBU paBHOBECHS pblyara.

3. M3mepenne KI1/] HakTOHHO# ITJTIOCKOCTH.

4. V3y4yeHue 3aKk0Ha COXpaHEHHSI MEXaHUYECKOM YPHEPTHH.

8 KJIACC

Pasnen 1. TenuioBble siBJIeHUA

Mopnenu TBEpIOTrO, KUAKOTO U Ta3000pa3HOro COCTOSTHUM BemlecTBa. Kpucrannuyeckue u aMmopHsbie Tena.
OOBsicHeHHE CBOWCTB ra30B, KUJIKOCTEH U TBEPIBIX TEJ HA OCHOBE MOJIOKEHUH MOJEKYIIPHO-KHHETUUECKOM
teopun. CMauMBaHKUE U KallWJUIApHBIE IBJIEHUS. TerIoBoe pacliupeHue u cxaTue.

Temneparypa. CBsA3b TEeMIIEPaTyphl CO CKOPOCTBIO TEINIOBOI'O JBUKEHUS YACTHII.

Buytpennsis sneprus CriocoObl H3MEHEHUS! BHYTPEHHEH SHepruu: Terionepeaya i CoBepiieHre paboThl.
Buasl Tenonepenayu: TEIIONPOBOAHOCTD, KOHBEKIIMSA, U3TyYEHUE.

KonnuecTBo TeminoTel. Y aenpHas TeII0EMKOCTh BeIeCTBa. Termio00MeH 1 TEIJI0BOE paBHOBECHE.
VYpaBHeHue TemioBoro 6ananca. [InaBienue U oTBepAeBaHUE KPUCTAJUIMYECKUX BEIIECTB. Y IeibHas
TerioTa ruiasienus. [lapooOpazoBanue n konaeHcanus. Mcapenue (MC). Kunenue. Y nenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIepaTypbl KUIIEHUs OT aTMoc(epHoro naBieHus. BnaxHocTs Bo3ayXa.

OHeprus TOIMBa. Y JebHas TEIIOTa CTOPaHUS.

[Tpunuuns! padote! TernoBbix ABurareneil. KI1J] TemnoBoro nuratens. TennoBslie ABUraTe Iy U 3aliuTa
okpyxaromieit cpenbl (MC). 3akoH COXpaHEHUS U MPEBPAIleHHs SHEPTHU B TEILIOBBIX mporieccax (MC).

JdemoncTpanuu

1. HaGnronenue OpOyHOBCKOIO JIBUXKEHUS

. Habmonenne nuddyznmn

. HaGmoenue siBneHnii CMauynBaHUs U KaTUJUBSIPHBIX SIBICHUI

. HaGmroenre TerioBoro pacmpeHus Tel

. I3meneHune naBiaeHus ra3a mpu N3MEHEHHH 00bEMa U HarpeBaHUH UJTH OXJIXKICHUHT
. [IpaBuia u3MepeHUs TEMITEPATYPHI

. Bugel remionepenaumn

00 N O O B W N

. OxnaxaeHue npy coBepuIeHN paboThI



9. HarpeBanue npu coBepiieHU# paboThl BHEITHUMHU CHIIAMH
10. CpaBHeHuUE TETUIOEMKOCTEN pa3IMYHBIX BEIIECTB

11. HabGmroneHue KumeHust

12 HabmroneHue mocTosHCTBA TEMIIEPATyphl P TUIABJICHUN
13. Mogenu TeroBbIX IBUTaTEIeH

JlabopaTopHble padoThl M ONBITHI (C TpUMEHEHHEM 000pyI0BaHus « Touku pocTa)

1. OmbITHI 110 OOHAPYKEHUIO ASHCTBUS CHII MOJIEKYISIPHOTO IPUTSKCHUS

2. OnBITHI 110 BBIPAIMBAHUIO KPUCTAIIIOB TOBAPEHHON COJIM MITH caxapa

3. OnbITH 10 HAOJIIOIEHUIO TEIUIOBOTO PACHIMPEHHS T'a30B, JKUAKOCTEH U TBEPABIX TEI

4. OnpenesneHue 1aBJICHUS BO3AyXa B OaJUTOHE IINPHULIA

5. OnbITHL, JIEMOHCTPUPYIOLINE 3aBUCUMOCTh JIaBJICHUS BO3JyXa OT €ro 00bEMa M HarpeBaHUs WIN
OXJIQKICHUS

6. IIpoBepka runoTe3bl JMHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA )KUAKOCTH B TEPMOMETPUUECKOM TpyOKe
OT TeMIlepaTypbl

7. HaGnroienne n3MeHeH!s BHYTPEHHEW SHEPTUH Tella B Pe3yJIbTaTe TeIIoNnepead i paboThl BHEITHUX
cul

8. MccnenoBaHue sIBICHUS TEIUI00OMEHA TP CMETTUBAHIH XOJIOJHOM M TOPSYEid BOJIBI

9. OnpeeneHne KOIMIECTBA TEIUIOTHI, TOTYYEHHOTO BOAOH MPH TEIUNIOOOMEHE C HarpeThIM
METANINYECKUM LHUITUHAPOM

10. Onpenenenue yaesbHOM TEMI0EMKOCTH BEIIECTBA

11. UccnenoBanue npoiiecca UCIapeHus

12. Onpenenenne OTHOCUTENBHOMN BIaKHOCTH BO3yXa

13. Onpenenenue yaenbHOM TEMIOTHI IUIaBIEHUS JIbJA

Pazgen 2. DnekTprnyeckne 1 MArHUTHBIE SIBJICHUS

OnekTpuszauus Ten. J[Ba poja anekTpuieckux 3apsaoB. BzanmoenicTeue 3apsskeHHbIX Tell. 3akoH Kynona
(3aBHCUMOCTH CHJIBI B3aUMOJICUCTBUS 3aPSKEHHBIX TEJT OT BEJTUYMHBI 3aPsAJI0B U PACCTOSHUS MEXY TeJIaMu).
DnekTpuueckoe nmosie. Hanpsok€HHOCTD 351eKTpudeckoro moss. [[puHIun cyneprno3uiinm AJIeKTPUIeCKIX

noJieit (Ha KaueCTBEHHOM yPOBHE).

Hocurenu snekrpuueckux 3apsa10B. DJIE€MEHTapHbIN aneKkTpudeckuil 3apan. Ctpoenue aroma. [TpoBognuku
U JUDJIEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3aps/ia.

DJIEKTPUUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUSA JIEKTPUUECKOT0 TOKA. ICTOUHHKH MOCTOSHHOTO TOKA.
JleficTBHS SJIEKTPUUYECKOTO TOKA (TETUIOBOE, XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B )KHIAKOCTIX
W Ta3ax.

Onektpruueckas nenb. Cuia Toka. DieKTpudeckoe HanpspkeHue. ConpoTHBIEHUE IPOBOIHUKA. Y IEIIBHOE
CONPOTHUBIICHUE BelecTBa. 3akoH Oma Ju1s yyacTka nenu. [lociienoBaTenbHOE U TapAIJIEIbHOE COETUHEHUE
MIPOBOTHUKOB.

PaboTta 1 MOIITHOCTH 2NIEKTPUIECKOTO TOKA. 3aKkoH J[xoymns— JleHra. DnekTpudecKue 1enu 1 noTpeouTenu
INEKTpUUYECKOM SHEPruu B ObITY. KopoTKoe 3aMbIkaHuUE.

[TocTositHHBIE MarHuUTHI. B3anMoneicTBUE MOCTOSIHHBIX MAarHWTOB. MarHuTHOe nosie. MarHuTHoe nosue
3eMJIu 1 €ro 3HaueHue s )kU3HU Ha 3emiie. OnbIT Operena. MarHUTHOE MOJI€ 31EKTPUUECKOI0 TOKA.
[IpumeHneHue 31eKTPOMAarHuTOB B TEXHUKE. [IeficTBHE MarHUTHOTO MOJIsi HA TPOBOJIHUK C TOKOM.
DIIEeKTPOJBUTATENb TIOCTOSTHHOTO TOKA. Vcrnonb30BaHue 31EKTPOABUTaTENEH B TEXHUUECKUX YCTPOMCTBAX U
Ha TPAHCIIOPTE.

OmnerTer @apanes. SBiaeHue snmekTpoMaruuTHOM nHAYKIuH. [IpaBuio Jlenna. Dnexrporeneparop. CiocoOs
MOJIYYEHHUS JIEKTPUUYECKOI IHEPTUH. DIEKTPOCTAHLIUY Ha BO30OOHOBIISIEMbIX HICTOUHUKAX YHEPTHH.



JdemoncTpanuu

1.
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22,
23.
24,
25.

OnexTpuzanus Tei

JIBa poJia aIEKTPUYECKHUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJI
Y CTpONCTBO U IEHCTBUE DIIEKTPOCKOIIA

DJIeKTpOCTaTUueCKask MUHTYKLIHS

3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsiIOB

IIpOBOMHMKHY U TUDIIEKTPUKHU

MonenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJISt

W CcTOYHUKH HOCTOSHHOI'O TOKA

JleficTBUSA DIIEKTPUYECKOr0 TOKa

. DIIEKTPUUECKUHN TOK B JKUJIKOCTH

. I'a30BB1H pa3psn

. U3sMepenue cuiibl Toka aMIepMeTpom

. I3MepeHue 3JIeKTpUUECKOro HaIpsKeHUs BOJIBTMETPOM

. Peocrar u marasuH cOnpoTUBIICHUN

. B3anMoencTBe MOCTOSHHBIX MAarHUTOB

. MoaenupoBaHue HEBO3MOKHOCTHU Pa3EJICHUS MOJKOCOB MarHuTa
17.
18.
19.
20.

MonenupoBaHue MarHUTHBIX MOJIEN MOCTOSIHHBIX MArHUTOB

OnbIT OpcTena

MarnuTtHoe 1moJjie ToKa. DJIEKTPOMarHuT

JlelicTBrE MAarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM

DIIEeKTPOBUTATEIH TOCTOSTHHOTO TOKA

HccnenoBanue sBIEHUS 3JEKTPOMArHUTHOM MHIYKIIUU

Oneitel @apanes

3aBUCUMOCTD HAIIPaBIECHUS HHAYKIIMOHHOTO TOKa OT YCJIOBUU €r0 BO3SHUKHOBEHHUS

DIeKTpOoreHepaTop MOCTOSHHOTO TOKA

JlabopaTopHbie padoThl M ONBITHI(C IpUMEHEHUEM 00opyioBaHus «Touku pocTta)

1.

o s~ w

6.

OI1IBITEI IO Ha6J'II-OZ[€HI/II-O QJICKTpHU3alUU TCII HHHYKHHGﬁ " IIpH COITPUKOCHOBCHU U

HCCJ’I@I{OB&HI/IG HeﬁCTBHﬂ QJICKTPHUUYCCKOTO IMOJISA Ha TPOBOAHUKHU U TUDJICKTPUKHU

COopxka u mpoBepKa pabOThI AIEKTPUIECKOM IIETTH MOCTOSHHOTO TOKA

N3mepenue u perynpoBaHHue CUIIbI TOKA

N3mepenue u peryInpoBaHue HaPSIKEHUS

HccrnenoBanue 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Yepe3 PE3UCTOP, OT COMPOTHBIICHUS PE3UCTOPA U

HaInpsHKEHUs Ha PEe3UCTope

7.

OHBITBI, ACMOHCTPUPYIOMIUC 3aBUCUMOCTD 3JICKTPUUICCKOT'O COITPOTUBJICHUA ITPOBOJAHNKA OT €TI0 AJIMHBI,

mIomaau nmornepeyYHoOro CEUYCHUA U MaTepuajia

8.
9.

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

[TpoBepka mpaBuia CI0KEHUS HAMIPSDKEHUH IPU TIOCIIe10BaTEIbHOM COEJUHEHNH IBYX PE3UCTOPOB
[TpoBepka mpaBuia i CHIIBI TOKA MPU NapajieIbHOM COEMHEHNUN PE3UCTOPOB

Onpenenenue paboThI AIEKTPUIECKOT0 TOKA, UAYILIETO YEPE3 PE3UCTOP

OmnpeneneHne MOITHOCTH 3JIEKTPHUUECKOTO TOKA, BBIACIAEMO Ha PE3UCTOpPE

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HYIIETO Yepe3 IaMIIOUKY, OT HAaNpsHKEHUS Ha Hel
Omnpenenenue KIIJ] HarpeBarens

HccnenoBanue MarHiTHOTO B3aUMOJICHCTBUS TOCTOSSHHBIX MAarHUTOB

W3yueHue MarHuTHOTO IOJIS TOCTOSIHHBIX MarHUTOB NPH UX 0OBEAMHEHUU U pa3IeIeHUN

HccnenoBanue qeiCTBUS 3JIEKTPUIECKOr0 TOKA HA MArHUTHYIO CTPEJIKY



17. OnbITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI B3aUMOACHCTBHS KaTYIIKK C TOKOM U MarHUTa OT
CHUJIBI TOKA W HAIIPABJICHUSI TOKA B KaTYIIIKE

18. U3yuenue neiicTBUS MarHUTHOTO MOJIS HA TIPOBOJAHUK C TOKOM

19. KoncrpyupoBanue U u3ydeHue paOOThl 3JEKTPOJBUTATENS

20. Usmepenune KIIJI snekTpoaBuraTebHON yCTAaHOBKH

21. OnbIThI IO UCCIEIOBAHUIO SIBJICHUS AIEKTPOMAarHUTHOM HHYKIIUU: HUCCIIE0BAHNE U3MEHEHU N
3HAYEHUS U HAIMPaBJICHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC
Pa3gen 1. MexaHu4decKue siBJeHUSA

Mexannueckoe nBrmxkenue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh MEXAHUYECKOIO
JBUKEHMS. PaBHOMEpHOE NpsIMONMHENHOE ABrkeHUe. HepaBHOMepHOE IPAMOIMHENHOE IBUKEHUE.
Cpenssisi ¥ MTHOBEHHAsI CKOPOCTD TeJla IPU HEPAaBHOMEPHOM JIBUKEHHUU.

Yckopenue. PaBHoyckopenHoe npsiMonnHeiHoe aemkenne. CBodoaHoe nagenue. OnwiThl ["anumnest.

PaBHOMepHOE iBUKEHUE 110 OKpyxkHOCTHU. [lepron u yactora o6paienus. JIluneitHas u yriaoBasi CKOPOCTH.
LlenTpocTpEMUTENBHOE YCKOPEHHUE.

IIepssiii 3ak0oH HptoToHa. Bropoit 3akon HeroTona. Tperuii 3akon Herotona. ITpunnun cynepnosunuu
CHIIL.

Cuna ynpyrocru. 3akoH ['yka. Cuiia TpeHus: cuia TPEHMSI CKOJIbKEHM S, CUIIa TPEHUS IIOKOsI, APYTHE BUBI
TPEHMUS.

Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpEeHHE CBOOOHOTr0 NajieHusl. J{BUKEHHE TUIaHET
Bokpyr Comnnia (MC). IlepBast kocMuueckast CKOpocTh. HeBeCOMOCTB U eperpy3Ku.

PaBHOBecue maTepuanbHOM TOUku. AOCOTIOTHO TBEPIOE TeNl0. PaBHOBECHE TBEPIOTO Tea € 3aKPETIIEHHOM
OChI0 BpauieHusi. MoMmeHT cuibl. LleHTp TsxecTH.

Nmnynsc Tena. 3menenne nmmnynsca. Mnynbce cuiibl. 3aKOH COXpaHEHUS UMITyJIbca. PeakTuBHOE
nswkerne (MC).

Mexanunueckas paboTa u MOIIHOCTb. PaboTa cui TspkecTd, ynpyroct, TpeHust CBA3b 3HEPTUU U pabOThI
[ToreHunanpHas SHEprus Tela, MOJHATOrO HaJl IOBEPXHOCTHIO 3eMiH. IoTeHInanpHas sHeprus cxaTon
npyxuHsl. Kunetnueckas sHeprus. Teopema 0 KHHETUUECKON SHEPTUU. 3aKOH COXPAaHEHUsI MEXaHUYECKON
SHEPIUu.

JdemoHcTpanuu
Habmronenne MexaHn4ecKoro JBUKEHUS TeJla OTHOCUTEIBHO Pa3HBIX TE OTCUYETA
CpaBHeHME YyTEN U TPAEKTOPUI JIBHKEHHUSI OJJHOTO U TOTO K€ TeJIa OTHOCUTENIBHO Pa3HbIX TEJI OTCUETA

N3mepenune CKOpoCTH U yCKOPEHHUS MPSIMOTTMHEMHOTO IBUKEHUS

Mo

HccnenoBanne NMpU3HAKOB PAaBHOYCKOPEHHOTO JIBHKCHHUS

5. HaOmronenue qBuKeHUS Teia 1o OKPYKHOCTH

6. HaOuroteHre MeXaHU9IEeCKUX SBJICHUH, TPOUCXOANINX B cucTeMe oTcuéTa «Tenmexkay mpu eé
PaBHOMEPHOM M YCKOPEHHOM JBUKEHUH OTHOCUTEIHHO KaOMHETa (U3HKHU

7. 3aBHCHUMOCTb YCKOPEHHS TeJa OT MacChl TeJa U JEHCTBYIOIIEH Ha HETO CHIIBI

8. Halumonenue paBeHCTBa CUIT IIPU B3aUMO/ICHCTBUH TEI

9. M3MeHeHue Beca Tena Npu YCKOPEHHOM JIBIKEHUU

10.ITepenava ummynbca Mpu B3aUMOCHCTBHH TEJ

11.TTpeoOpazoBaHust SHEPTHH MIPH B3aUMOJICHCTBUU TEI

12.CoxpaHeHue UMITyabca IpH HEYITPYTrOM B3aUMOICHCTBUN

13.Coxpanenue uMmysabca Ipu a0COMIOTHO YIIPYTOM B3aUMOICHCTBUU

14 . HaGnroneHne peakTUBHOTO JABHUKEHUS



15.CoxpaHeHue MEXaHMYECKOM SHEPTHH ITPHU CBOOOTHOM MaICHUHT

16. CoxpaHeHre MEXaHUYECKOW SHEPTUH NIPU ABMIKEHUH Tella MO JeHCTBUEM MPYKHHBI

JlaGopaTopHble padoThl M ONBITHI(C IPUMEHEHUEM 000pynoBanus «ToUKM pocTta)

1. KoncrpyupoBaHue TpakTa i pa3roHa v ajJbHEUIIero paBHOMEPHOTO JIBHXKCHHUS IIapuKa WU
TENEKKU

2. Omnpenenenue cpegHel CKOPOCTH CKOJIbKEHUS OpycKa WU IBHXKEHUS IIapUKA IO HAKIIOHHOU
IJIOCKOCTH

3. Ormpenenenue yCKOpEHHs Tella IPU paBHOYCKOPEHHOM JBMKCHUH 110 HAKIIOHHOM TNIOCKOCTH

4. WccnenoBaHue 3aBUCUMOCTH IYyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 HauaabHOM
CKOPOCTHU

5. IIpoBepka rumoTe3bl: €Cliv MPU PaBHOYCKOPEHHOM JBMKEHUH 0€3 Ha4allbHOM CKOPOCTH ITYTH OTHOCSTCS
KaK psil HEYETHBIX YUCEN, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJJMHAKOBBI

6. VccrnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CHUJIbl HOPMAJIBHOTO JIaBIICHUS

7. Omnpenenennie KO3PGUIIMEHTA TPEHUS CKOJIbKECHHS

8. Omnpenenenue )xECTKOCTU MPY>KUHBI

9. Omnpenenennie pabOTHI CUITBI TPEHUS IIPH PABHOMEPHOM JIBUYKEHUH TeJa [0 TOPU30HTAIBHOM
MOBEPXHOCTH

10.0Onpenenenue paboThl CHIIBI YOPYTOCTH MpPH MOABEME Ipy3a ¢ UCHOJIb30BAHUEM HETIOBUKHOTO U
MOJIBUKHOTO OJIOKOB

11.M3yueHune 3aKk0Ha COXpaHEHUs SHEPTUU

Paznen 2. MexaHu4ecKHe KOJe0AHUA U BOJHBI

KonebarenbHoe nBrkenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUIL: TepHO/I, YaCTOTa, aMILIUTY/ 1a.
MaremaTinueckuii U NpyKMHHbINA MasTHUKH. [IpeBpaliienue sHepruu npu KoyiedaTeIbHOM IBUKEHUU.
3aryxatomue kojaebanus. BeiHyxaennsie koneOanus. Pesonanc. Mexannueckue BoiaHbl. CBOMCTBa
MexaHH4ecKuX BOJH. [Ipo nonpHbIe U nonepedHble BOIHBL. [[11MHA BOJIHBI U CKOPOCTh €€ pacpOCTpaHEeHHUS.
MexaHu4eckue BOJHBI B TBEPOM Telie, ceiicMuueckue BoaHbl (MC).

3Byk. ' poMKOCTh 3ByKa 1 BeicoTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

JdemoHcTpanuu

1. Habnronenue koneOanuii T Mo ACHCTBUEM CUJITBI TSXKECTH U CUJIBI YIIPYTOCTH
2. HaGnroenue kone0aHmii Tpy3a Ha HUTH U Ha TIPY)KUHE

3. HaGnrorenne BEIHYXIEHHBIX KOJIGOAHUN U Pe30HaHCa

4. PacmipocTpaHeHHe MPOAOJIbHBIX U MOMEPEYHBIX BOJH (Ha MOJICITH)

5. HaGmromeHne 3aBUCHMMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTHYECKHIA pe30HaHC

JlaGopaTopHbie padoThI U ONBITHI

1. Onpenenennie 4acTOTHI M EpUO/Ia KOJI€OaHUN MaTEMaTHYECKOT 0 MasiTHUKA

2. OmipeienieHre YaCTOTHI M IEPHOAA KOJICOAHU IPYKUHHOTO MasiTHIKA

3. UccnenoBanue 3aBUCHMOCTH TIEpH0/1a KOJIeOaHUH MOIBEIICHHOTO K HUTH TPy3a OT JJTUHBI HUTH

4. HccnenoBanue 3aBUCUMOCTH [IEPHO/1a KOJICOAHUH TPYKMHHOTO MasiTHUKA OT Macchl rpys3a

5. IlpoBepka HE3aBUCUMOCTH Neproa KoneOaHHi Ipy3a, MOABEIIEHHOT0 K HUTH, OT MacChl Ipy3a

6. OnbITHl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb IIEpHo/ia KoieOaHUi IPy>KHHHOTO MAasiTHUKA OT MacChl rpy3a
U JKECTKOCTU MPYKUHBI

7. VI3mepenue ycKopeHHs CBOOOIHOTO MaleHUs

Pasznen 3. BﬂeKTPOMaFHI/ITHOC moJI¢ M 3JICKTPOMATrHUTHBIC BOJTHBI



DJIEKTPOMArHUuTHOE MoJIe. DJIEKTPOMArHuTHbIEC BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH [1Ikana
SJICKTPOMArHUTHBIX BOJIH. Hcnonb3oBanue OJICKTPOMArHUTHBIX BOJIH IJIA COTOBOH CBS3H.

DJieKTpoMarHuTHas npupojia ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

JdemoHcTpanumn
1. CBoiicTBa 3JE€KTPOMAarHUTHBIX BOJIH
2. BoyiHOBEIE CBOICTBA CBETA

JlaGopaTopHbie padoThI U ONBITHI

1. HSy‘ICHHC CBOICTB QJICKTPOMArHuTHLIX BOJIH € IIOMOIIbBIO MOOMJILHOTO TeJ'IC(bOHa

Pa3znea 4. CBeroBbIe ABJICHUA

JlyueBas mozens cBera. Uctounnku cBeta. [IpsiMmonuneitHoe pacipocTpanenue cBera. 3arMeHus CoJiHIa u
Jlynsl. Otpaxkenue ceta. [Inockoe 3epkano. 3akoH OTpakeHHUsI CBETA.

[Ipenomnenue cBeta. 3aKoH npenomieHus cBera. [lonHoe BHyTpeHHee oTpaxkeHue cBera. McnonbzoBanue
MOJIHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOIAX.

Jlunza. Xop nydeit B mun3e. OnTrueckas cucrema ¢oroariapara, MUKpockona u teieckomna (MC). ['na3
KaK ONTUYeckas cucreMa. bim3opykocTs U 1ambHO30PKOCTb.

Paznoxenwne 6enoro ceera B criektp. OnbiTel HptoToHa. CrioskeHNe CIEKTpalbHBIX IIBETOB. Jucrepcus

CB€Ta.

JdeMoHcTpanmuu

[IpsiMonuHENHOE paclIpOCTPAHEHHUE CBETA.

OtpakeHue cBera.

[Tomyuenue n300pa>keHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiienue ceera.

OnTr4ecKkuii CBETOBOI.

Xon nydeit B cobuparoriei JuH3e.

Xon nyder B pacCenBarOLIEN JINH3E.

[Tomyuenue n300pa>keHMi C TOMOLIBIO JIMH3.
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[Tpunuun neiictBus gporoannapara, MUKPOCKOIA U TEJIECKOIIA.
10.Monens rnasa.

11.Pa3nosxenue 6€10ro cBETa B CHEKTP.

12.TTonyuenue 6e10ro CBETa MPHU CII0KEHUU CBETA PA3HBIX LBETOB.

JlaGopaTopHblie paGoThl M ONBITHI(C TPUMEHEHUEM 000opynoBanus «Touku pocTa)

1. UccnenoBanue 3aBUCUMOCTH YyIJIa OTPa)KEHHs CBETOBOTO JIy4a OT yIJia HaJeHusl.

2. VI3yueHne XapakTepUCTHK H300pakeHus IIpeIMeTa B TNIOCKOM 3epKalle.

3. MccnenoBanue 3aBUCMMOCTH yTJ1a TIPEJIOMIICHHS CBETOBOTO JIyda OT YTJia TTaIeHHs Ha TPAHUIIE «BO3IYX
—CTEKJIIO».

4. I[lonyyenue n300paxeHu ¢ TOMOIIbIO COOMPAIOIIEH TUH3bI

5. Onpenenenne POKYCHOTO PACCTOSHUS U ONITHYECKOH CHITBI COOMPAFOTIEH JTHH3HI.

6. OMBITHI 110 Pa3JI0KEHHUIO OETIOTO CBETAa B CIIEKTP.

7. OTBITHI 110 BOCIPUSATHIO IIBETA MPEJAMETOB ITPH UX HAOJIIOCHUH Yepe3 IIBETOBIC (PHIIBTPHI.

Pa3nen 5. KBantoBble iB1eHHS

OmnerTer Pe3epdopna u muranerapuas Mozenb aroMa. Monens atoma bopa. Micriyckanue u mornonieHue
cBeTa aToMoM. KBaHThI. JInHEHYaThle CIEKTPHI.

PagnoaktuBHOCTh. Anb(da, Oeta u raMmaunzinydenus. CTpoeHue aToMHOTO sifjpa. HykinonHas Monensb



aTOMHOTO spa. M3oTonsl.
PannoakTuBHbIe npeBpanienus. [lepuos nonypacnaga aroOMHBIX sIEp.
SAnepHble peaky. 3aKOHbI COXPaHEHNUS 3aps10BOI0 U MaCCOBOT'O YMCEN. DHEPIUs CBA3M aTOMHBIX sJIEP.
CBs13b Macchl v 9Hepruu. Peakuuu cunresa u aenenus saep. Mcrounuku sneprun Connua u 38831 (MC).
SnepHas sHepreTuka. JleficTBUSA paglOaKTHBHBIX H3JIyYeHUI Ha skuBbIe opranu3Mel (MC).

JdemoHcTpanumn

1. CeKkTphl U3TYYCHHUS U MTOTJIOIICHUSI.

2. CeKTphl pa3InyHbIX T'a30B.

3. CnexTp BOZIOpOIA.

4. Habmoenue TpekoB B kamepe Buibcona.

5. Pabota cuérurka HOHU3HPYIOIIUX H3ITYUCHUH.

6. Peructpanus nu3nmydeHusi IpUPOIHBIX MHHEPAJIOB U TIPOJIYK TOB.

JlaGopaTopHbie paGoThl H ONBITHI(C IPUMEHEHUEM 000pynoBanus « Touku pocTa)

1. HaGuroieHue CIUTOMIHBIX U JIMHEHYATBIX CIICKTPOB U3ITyUCHHS.

2. VccnenoBaHue TPEKOB: M3MEPEHHUE SHEPTUU YACTHIIBI IO TOPMO3HOMY TyTH (110 oTorpadusim).
3. U3mepenue pagnoakTuBHOTO (poHA.

IHoBTOpPUTEIBLHO-0000 AU MO 1B

[ToBTOpUTENHHO-00001IAOIINI MOTYIIb ITPEIHA3HAYEH JUIsl CHCTEMATU3aLUU U 0000ILEeHHs TPEIMETHOTO
COJICpKaHMSI M OIbITA JESATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUEHHUHU BCETO Kypca QU3UKH, a TAKXKE IS
NOAroTOoBKM K OCHOBHOMY rOCYJJapCTBEHHOMY AK3aMeHY MO (U3HKe JIJIs 00y4aroluXxcsl, BRBIOpaBIIMX 3TOT
y4eOHBI IpeIMeT.

[Ipu n3yueHun JaHHOTO MOAYJIS PEANM3YIOTCS U CUCTEMATU3UPYIOTCS BUABI IEATEIbHOCTH, HA OCHOBE
KOTOPBIX 00ECTIEYNBACTCS TIOCTHKEHHE MMPEAMETHBIX U METAIPEIMETHBIX MIJITAHUPYEMBIX PE3yJIbTaTOB
o0yueHwust, GopMHUpYyeTCs €CTECTBEHHO-HAY4YHAasi F(PAMOTHOCTh. OCBOCHHE HAYUYHBIX METO/I0B UCCIIEIOBaHUS
SIBJICHUH TPUPOBI U TEXHUKHU, OBJIAJICHHE YMEHUSMHU OOBSCHATH (PU3NUECKHUE SIBICHUS, TPUMEHSS
IIOJIyYEHHBIE 3HAHUS, PELIaTh 33/1a4, B TOM YHCJIE KaUECTBEHHBIE U DKCIIEPUMEHTAIIBHBIE.

[TpuHIIMTIHAIBHO AEATEIBHOCTHBIA XapaKTEp JAHHOTO pa3jesa peain3yeTcs 3a CYET TOr0, YTO yHaluecs
BBITOJHSAIOT 3aJaHNs], B KOTOPBIX UM IIPEAJIaraeTcs:

— Ha OCHOBE MOJyYeHHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBSICHSITH (PU3HMUECKHE SIBICHUS B
OKpY’Karollei Mpupo/ie ¥ NOBCEIHEBHOM )KU3HU;

— HCIIOJIB30BAaTh HAYYHBIC MCTOABI HCCIICAOBAHU S (1)I/ISI/II-IGCKI/IX ﬂBHCHHfI, B TOM YHUCJIC IJIA ITPOBEPKU

TANOTE3 U MOJYUYCHHUS TCOPETUYCCKUX BBIBOIOB;

— OOBICHATH HAaY4YHBIC OCHOBBI Hau0o0Jiee BayKHBIX )IOCTI/I)KGHI/Iﬁ COBPEMECHHBIX TGXHOJ’IOI‘I/II\/'I,
HAIpuMeEp, MPAKTUYICCKOTO UCITOJIB30BaHU A PAa3JIMYHBIX HCTOYHUKOB SHEPIU HAa OCHOBEC 3aKOHA

npe - BpalllCHUA U COXPaHCHUA BCEX N3BCCTHBIX BUOB OHCPTHH.

Kaxxnas u3 TeM qaHHOTO pa3jielia BKIF0YaeT SKCIIEPUMEHTAITBHOE HCCIIeI0BaHNEe 0000IIAF0IIEeTo
xapakTepa. Pa3ien 3aBeprraercs mpoBeeHUEM JUArHOCTHIECKOW W OTICHOYHOM pabOTHI 3a KypC OCHOBHOM
IIKOJTBI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

Nzyuenue yaeOHoro mpeamera «Pu3nka» Ha ypOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs JOJKHO
o0ecreunBaTh JOCTHXKEHUE CIICIYIONUX IMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbBIX
pe3yIbTaToB.

JIMYHOCTHBIE PE3YJIBTATDI
Ilampuomuueckoe 6ocnumanue:
— TPOSIBJICHUE HHTEpEca K HCTOPHH M COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (PU3UUYECKOM HAYKH,
— IICHHOCTHOE OTHOILIEHHUE K JOCTHKEHUSM POCCHMCKHUX YUEHBIX (PU3HKOB.
I'pasicoanckoe u Oyxo6Ho-npagcmeenHoe 60CRUMAHUE:

— TI'OTOBHOCTBb K aKTUBHOMY Y4aCTHIO B O6C}’)KI{€HI/II/I O6HICCTBGHHO-3H3.‘-H/IMBIX N 3TUYCCKUX HpOGJIGM,
CBA3aHHLIX C [TPAKTUYCCKHUM ITPUMCHCHUCM I[OCTI/DKGHI/Iﬁ (1)I/IBI/IKI/I,

— OCO3HAHHC BA)KHOCTHU MOPAJIbHO-3TUYCCKHUX ITPUHIUIIOB B ACATCIbHOCTHU y‘léHOl"O.
Icmemuueckoe socnumanue:

— BOCIIPUATHUC 3CTCTUICCKHUX KaUCCTB Q)HSH‘IGCKOP’I HayKH. eé TapMOHHUYHOT'O ITIOCTPOCHHU, CTPOI'OCTH,
TOYHOCTH, JIAKOHUYHOCTH.

llermocmu HAY4YHO020 NO3HAHUA .

— OCO3HaHHE [[EHHOCTH (PU3NUECKON HayKH KaK MOITHOTO HHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEUILIEW COCTABIISIOIIEN KYJIbTYPHI;

— pa3BUTHE HAYYHOM JTF0003HATEILHOCTH, HHTEPECA K MCCIIeI0BATENLCKOM IeATEIIbHOCTH.
Dopmuposanue Kyiomypot 300p06b5 U IMOUUOHATLHO20 ONALONOTIYHUUA'

— OCO3HaHME [IEHHOCTH 0€30MacHOro 00pasa KU3HHU B COBPEMEHHOM TEXHOJIOTUYECKOM MUDE,
BKHOCTHU MPaBUJI 0€301MaCHOTO MTOBEICHUSI HAa TPAHCIIOPTE, Ha I0POTax, C ANEKTPUUECKUM U TETUIOBBIM
000pyI0BaHHEM B JOMAIITHUX YCIOBHSIX;

— c(hopMHPOBAaHHOCTH HaBbIKa peQIeKCUH, TPU3HAHUE CBOETO IIPaBa Ha OLIMOKY U TaKOTO K€ IpaBa y
IPYroro 4ea0BeKa.

Tpyooeoe éocnumanue:

— AKTHUBHOC Y4aCTHC B PCUHICHUH IMPAKTUYCCKHUX 3ada4 (B paMKax CEMbH, KOJIbI, TOPOAA, Kpafl)
TEXHOJIOTHYECKON U COITHAIbLHOM HaIlIpaBJICHHOCTH, Tpe6yroumx B TOM YHCJIC U (I)I/I3I/I‘-ICCKI/IX 3HAHMI;

— MHTEpeC K MPAaKTUYECKOMY M3Y4YEHMIO Mpodeccuit, CBI3aHHBIX C PUIUKOI.
JKonozuueckoe gocnumanue:

— OpucHTAIUA Ha TPUMCHCHHUC (I)I/I?)I/I‘-ICCKI/IX 3HAHMUH JJ11 peuicHud 3a/ia4 B obOmactu oxpyxcaromeﬁ
CpCanl, INIAaHUPOBAHUA TOCTYIIKOB U OLICHKH UX BO3MOXHBIX MOCJIEACTBUM IS OKp}I)KaIOIJ_ICﬁ Cpeasl,

— OCO3HaHHe TI00aTBbHOTO XapaKTepa IKOJIOTHMUYECKHX MPOOJIeM U MyTel UX pPelieHusI.
Aoanmayus 00yuarouiezoca K U3MEHAUWUMCA YC108UAM COUUANLHOU U RPUPOOHOIL CPedbl.

— TOTpeOHOCThH BO B3aUMOJICHCTBHUHM ITPH BHIMIOJTHEHUHU UCCIICIOBAHUIN U TIPOCKTOB (PU3UUECKOM
HaIIPaBJICHHOCTHU, OTKPBITOCTb OIBITY Y 3HAHUAM JIPYTHX;

— TMOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AESITeIbHOCTD;



— ToTpeOHOCTh B (HOPMUPOBAHUH HOBBIX 3HAHH, B TOM YHClie (OPMYIUPOBAT UJICH, TOHITHS,
TUTIOTE3bl 0 (PUBHYECKUX OOBEKTaX U SBJICHHSIX,

— oco3HaHHe 1e(UIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKH;
— IUIaHUPOBAHHE CBOETO PA3BUTHUS B IPHOOPETEHUH HOBBIX (PM3UYECKUX 3HAHUH,

— CTpeMJIEHUE aHAJIM3UPOBATH U BBIABIISATH B3aUMOCBSI3H IIPUPO/IbI, O0IIECTBA U IKOHOMHKH, B TOM
YHCIIe C UCTIOIb30BaHNEM (PU3NYECKUX 3HAHUH;

— OILIEHKA CBOUX JICMCTBUI C YUETOM BIMSHUS Ha OKPY>KAIOIIYIO CPEAY, BO3MOYKHBIX IIT00ATBHBIX

HOCJIENCTBUH.

METAINIPEJMETHBIE PE3YJIbTATBI
YHuBepcajbHble IO3HABATEILHbIE 1€l CTBUSA

ba3zoewvie nocuueckue oeticmeusn:
— BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJICHHUI);
— YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCH(PUKAINN, OCHOBAHHMS JIsI 000OIICHUS M CPABHCHUS;

— BBISBJIATH 3aKOHOMEPHOCTH U IPOTUBOPEYHSI B PACCMATPUBAEMBIX (paKTaX, JaHHBIX U HAOIIOJEHUSX,
OTHOCSIIUXCS K (PU3UUECKUM SIBIICHUSM,

— BBIABJIATb IPUYIUHHO-CIICACTBECHHBIC CBA3U ITPU U3YUCHUU (1)I/I3I/I‘IGCKI/IX SIBJICHUH U IIPOLECCOB,
ACJIaTh BBIBOABI C UCITIOJIb30BAHUCM ACAYKTUBHBIX U HHAYKTHBHBIX YMOSaKJIIO‘{eHPlﬁ, BbIABUI'aTh
TUITIOTE3bI O B3AUMOCBA3AX (1)I/I3I/I‘~IGCKI/IX BCJIMYUH,

— CaMOCTOATEIBHO BEIOMPATH CIIOCO0 perieHus yueOHol pu3nueckoil 3a1auu (CpaBHEHNE HECKOJIBKUX
BapMaHTOB PELICHHMs], BBIOOp HauboIee MOAXOIALIEr0 C yUETOM CaMOCTOATENbHO BbIJIETIEHHBIX
KPUTEPHUEB).

Bba3zoevie uccneoosamenvckue oelicmeust.
— HCIIOJIB30BATh BOIIPOCHI KaK HCCIICA0BATECIbLCKUM HWHCTPYMCHT IO3HAHUSI,

— MPOBOJUTH [0 CAMOCTOSITENILHO COCTABJIIEHHOMY IJIaHY ONBIT, HECI0XKHBIN (PU3NUeCcKUil
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIe0BaHUE (PUZNYECKOTO SIBIICHUS,

— OLICHHMBATh HAa TPUMCHUMOCTD 1 TOCTOBECPHOCTH I/IH(i)OpMaHI/II-O, MOJIYUYCHHYIO B X04€ UCCICAOBAHUSA
HJIM 3KCIICPUMEHTA,

— CaMOCTOATCIIbHO (I)OpMy.III/IpOBaTB O606H_ICHI/I}I 1 BBIBOJIBI ITO pE3YyJibTaTaM HpOBC}IéHHOFO
Ha6JIIOI[eHI/IH, OIIbITa, UCCICAOBAHUSI,

— MPOTrHO3UPOBATH BO3MOXKHOC JajabHeuIee pa3sBUTUC (I)I/I3I/I‘-ICCKI/IX MMpONHECCOB, a4 TAKKC BBIIBUT'aTh
MMPCAIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paooma c unghopmayueri:

— TPUMEHSTH PA3TMIHBIC METOIBl, HHCTPYMEHTBI M 3aIIPOCHI MPU TTOMCKE U 0TOOpE MHGOPMAITUN HITH
JAHHBIX C Y4ETOM MPEITI0KEHHON yaeOHON (hHU3NIECKOH 3a1aH;

— aHaAJTU3UPOBAThH, CHCTEMATH3UPOBATh M HHTEPIIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUJIOB U (HOpPM
[IpEeACTaBICHNUS,

— CaMOCTOATENIBHO BEIOMPATh ONTUMAIBHYIO (OPMY MpeacTaBiIeHUs MH)OPMAIIUU U HIUTIOCTPUPOBATh

pelaeMble 3a/1a4H HECIOKHBIMU CXeMaMH, TUarpaMMaMy, HHOW TpaduKoi U X KOMOMHALIUSAMU.



YHuBepcajibHble KOMMYHUKATHUBHbIE 1eHCTBUS

Obwenue:.

— B X0/ie 00cyX/1eHUs yueOHOro Marepuaia, pe3yabTaToB J1a00paTOpPHBIX pabOT U MPOEKTOB 3a/1aBaTh
BOIPOCHI 110 CYILIECTBY 00CYX/1aeMOI TeMbI U BBICKA3bIBATh UJICH, HAIICJICHHbIE HA pEIlIeHUE 3aa4l U
nojep:kanre 01aroxenaTeabHOCTH O0IEeHUS,

— COIOCTABJIATH CBOU CYXXACHUA C CY:KACHUAMU APYTUX YUACTHUKOB AWAJIOra, O6Hapy)KI/IBaTB
pa3IM4ue U CXOJACTBO MO3ULIUH;

— BBIPAXXaTh CBOIO TOYKY 3pCHHUS B YCTHBIX MU IMCbMCHHBIX TCKCTAX,

— TyOJIMYHO MPEICTABIIATH Pe3yJIbTAaThl BHITOJHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA,
HCCIIEI0BaHUs, [IPOEKTA).

Coemecmnasn oesasmenrbHOCMb (COMPYOHUYECMEO).

— TIOHUMATh U MCIIOJIb30BaTh IPEUMYILECTBA KOMAHTHOW M WHIAUBHya IbHOU PAaOOTHI IPH PEIICHUH
KOHKPETHOM (hU3UYECKOU TPOOIIEMBI;

— IIPUHUMATDb LCJIN COBMECTHOM ACATCIbHOCTH, OPIraHN30BbIBATH ,Z[eﬁCTBI/IH o €€ JOCTHKECHHUIO!

pacnpenensTh poiu, 00CyKAaTh MPOLECCHl U Pe3yIbTaThl COBMECTHOM paboThl; 000011aTh MHEHHUS
HECKOJIbKUX JIIOEH,

— BBbIIIOJHATH CBOIO 4aCThb pa60TI)I, A0CTUTasd KAUCCTBCHHOI'O pE3YyJibTaTa I10 CBOEMY HAIIPABJICHUIO U

KOOPAHUHUPYS CBOU IleICTBI/I?I C ApYruMH 4iICHaAaMHU KOMaH/IbI,
— OIICHHUBATh KAa4€CTBO CBOCI'O BKJIaZa B 06IJ_II/II7I MMPOAYKT IO KPUTCPHUAM, CAMOCTOATCIIBHO

C(l)OpMyJII/IpOBaHHHM Y4aCTHUKaMU B3aUMO/ICIICTBUS.

YHI/IBepcaJII)HI)Ie PEryJasaiTUBHLIC JaelcTBUA

Camoopzauu;*auun:

— BBISBIIATH MPOOIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYAIUSAX, TPEOYIOMIHNX JIJIs pelIeHus (PU3MIeCKUX
3HAaHUH,

— OpPUEHTUPOBATHCS B PA3IUUYHBIX MOAX0AaX NPUHATUS pelIeHUH (MHAUBUAYAIbHOE, IPUHATHE
pelIeHus B TpyMIe, IPUHITHE PELIEHUH IPYIoil);

— CaMOCTOATCJIBHO COCTABJIATH aJITOPUTM PCHICHUA (I)I/IBI/I‘-ICCKOI\/'I 3aaa4M WJIM 1JiaHa UCCIICA0OBAHU C

y4E€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BOZMOKHOCTEHN, apryMEHTHPOBATh MTpeiaraeMble
BAPUAHTHI PEIIECHUN;

— JIenath BEIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
Camoxonmpons (peghiexcus):
— J1aBaTh aJICKBATHYIO OIICHKY CUTYAIlMH U TIpeJIaraTh IiaH e€ N3MEHCHHUS,

— OOBSCHSTH IPHYMHBI JOCTHKCHUS (HEJOCTHIKEHHS) PE3YJIbTaTOB ACATEIbHOCTH, 1aBaTh OLEHKY
pUOOPETEHHOMY OTIBITY;,

— BHOCHTBH KOPPEKTHUBHI B IEITEIBHOCTH (B TOM YHCJIC B X0 BHIITOJIHEHUS (PHU3UUIECKOT0 UCCIICAOBAHUS
WJIH TIPOCKTA) Ha OCHOBE HOBBIX 00OCTOSITEILCTB, M3MCHHUBIIIUXCSI CUTYaIlUi, YCTAHOBJIEHHBIX OIITHOOK,
BO3HUKIIUX TPYJIHOCTEH;

— OLCHHBATH COOTBCTCTBUC PC3yJibTaTa HCIU U YCIIOBUAM.

DmouuonanvHblil unmeniekm:



— CTaBUTh ce0s Ha MECTO APYTOro UeIoBeKa B X0/I€ CIIopa UK AUC KYCCUU Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO.

Ilpunamue cevs u opycux:

— TPU3HABATh CBOE MMPABO Ha OIIMOKY MPHU PEHICHUN (PU3UUECKUX 3a7a4 MU B YTBEPKACHUAX HA
Hay4HbIE TEMBI M TAKOE K€ IIPaBO IPYroro.

INPEAMETHBIE PE3YJIBTATbBI

7 KJIACC

[IpenmeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0yUYaIOIIUXCS
YMEHUM:

— HCIIOJIb30BaTh MOHATHS: (PU3MYECKUE U XUMUUYCCKUE SIBJICHHS; HAOMIOACHHE, SKCIIEPUMEHT, MOJIEb,
TUIOTEe3a; SAMHUIIB (PU3NICCKUX BEJTMYHH; aTOM, MOJICKYJIa, arperaTHBIC COCTOSIHUS BEIIECTBA
(TBEpIOE, )KHUIIKOE, Ta3000pa3HOE); MEXaHHIECKOE JIBIKEHUE (PAaBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHENHOE ), TPACKTOPHUsI, paBHOACHCTBYIOAs CiI, Aedhopmalus (yrpyras, IiacTU4ecKas),
HEBECOMOCTb, COOOIIAIOLIUECS COCY/IbI;

— pasjin4darhb ABJICHUSA (,I[I/I(b(1)y31/lﬂ; TCIIOBOC IBMI)KCHHE YaCTHUIl BEIIECTBA, paBHOMEPHOC NBHKCHUE,
HEPAaBHOMEPHOC ABMIKCHHUE, HHECPLIUA, BSaHMOHeﬁCTBHe TCJI, paBHOBECHE TBépI[LIX TCI C BaKpCHHéHHOﬁ
OCBIO BpalllcHU A, II€peaada JaBJICHUA TBépI[LIMI/I TCJIaMU, ) XUAKOCTIMHU U Ira3aMU, aTMOC(bepHOG
JaBJICHUEC, IIaBaHHUEC TCJ, IIPCBpaLLCHUI MeXaHHU4YEeCKOH SHCPFI/II/I) II0 OIIMCAHHUIO UX XapPaKTCPHBIX
CBOICTB M Ha OCHOBE OIBITOB, ACMOHCTPUPYHOIIUX JAHHOC (I)PI?»PI‘IGCKOC SIBJICHHE,

— PpacClio3HaBaTb MPOSABIICHHUC H3YUCHHBIX (I)I/ISI/ILIGCKI/IX SIBJICHUH B OKpYyXKaromeMm MUpe, B TOM YUCIIC
(I)I/I3I/I‘ICCKI/IG SIBIICHUS B IPUPOJC. IPUMEPHI ABUKCHUS C PAa3JIMYHBIMU CKOPOCTSIMHU B ’KMBOH 1 HEXKUBOH
IIPUPOJE, JIENCTBUE CHUIIBI TPCHUA B IPUPOJC U TCXHUKE, BIUSIHUEC aTMOC(bepHOFO JIaBIICHUS Ha KUBOM
OpraHusM, IJIaBaHHUEC pBI6; pbIYary B T€JIC 4YCJI0BEKA, IIPU 3TOM IIEPECBOAUTH IIPAKTUYCCKYIO 3aJ1a4y B
yqe6Hyfo, BBLICIATH CYLICCTBCHHBIC CBOfICTBﬁ/HpPBH&KH (I)I/ISI/I‘ICCKI/IX SIBIICHUH,

— ONMCHIBATH N3YUYEHHBIE CBOMCTBA TE U (PU3NYECKUE ABJICHUS, UCTIONb3YS (PU3NUECKUE BETUUNHBI
(Macca, 00BEM, IIIOTHOCTH BEIIECTBA, BPEMS, MYTh, CKOPOCTh, CPEJIHSAS CKOPOCTh, CHJIa YIPYTOCTH, CHja
TSOKECTH, BEC TeJla, CUJIa TPEHUs, AaBiieHue (TBEPOro Tea, )KUIKOCTH, ra3a), BEITAJIKUBAIOLIAsl CUIa,
MeXaHu4ecKasi paboTa, MOIHOCT, TIEYO CHITbI, MOMEHT CHJIBI, K03()(PULIMEHT MOJIe3HOr0 1eHCTBHUS
MEXaHU3MOB, KHHETHUYECKasl U OTEHIHaIbHAs SHEPT U ); IPH OMMCAHUU TPABUIBLHO TPAKTOBATh (PHU3H -
YECKHMI CMBICI UCTIOJIb3yEMbIX BEJTMUNH, UX 0003HAUEHUS U €IMHUIIB (PU3NUECKUX BEIIUYUH, HAXOIUTh
(bopMyIIBl, CBA3BIBAIOLINE TaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BEIMUYMHAMHU, CTPOUTH I'paduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHH;

— XapaKTepu30BaTh CBOMCTBA TeJl, GU3UIECKUE SBJICHUS U TTPOIIECCHI, UCTIOJIB3YS MPABUIIA CIIOKECHUS
cu (BIOJIb OJTHOM MpsiMoid), 3akoH ['yka, 3akoH [lackaist, 3akoH Apxumena, IpaBUiIo PaBHOBECHS
peraara (6710Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHHUS MEXaHUIECKOW SHEPTUH; TIPH STOM

AaBaThb CJIOBECHYIO (I)OpMYJ'IHpOBKy 3aKOHA U 3alMChIBATh €0 MaTEMaTHYCCKOEC BBIPAXKCHNE,

— OOBSICHATH PU3UYECKHUE SBICHUS, MPOLECCHl U CBOWCTBA TEI, B TOM YHCIE U B KOHTEKCTE
CUTYaIMi TPAKTHKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBISATH IPUUMHHO-CIICACTBEHHBIC CBSI3H, CTPOUTH
o0bscHeHHUE U3 1—2 TOTrHYeCKHX IIaroB ¢ onmopoi Ha 1—2 u3y4eHHbIX CBONCTBA (PU3NUECKUX SBJICHUM,
(U3NYECKHUX 3aKOHA HITH 3aKOHOMEPHOCTH,;



— pemath pacu€THble 3a7auu B 1—2 neicTBUs, UCIIONB3YS 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOLIHE
¢du3nueckre BEIMUMHBI: HA OCHOBE aHallM3a yCIOBUS 3a7a4i 3allMChIBaTh KPAaTKOE YCIOBHE,
noJ -



CTaBJISITHh (PU3MUECKHE BETUYUHBI B (POPMYJIIBI U POBOIUTD PACYETHI, HAXOIUTh CIIPABOYHbBIE TAHHBIE,
HeoOXO0IMMBbIe AJIs PellIeHUs 3a/1a4, OLIEHUBATh PEATUCTUYHOCTH MOJIYYeHHON (PU3NYECKON BETMUHHBI,

— pacno3HaBaTh NPoOIEMbl, KOTOPHIE MOKHO PELIUTH IPU IOMOIIH (PU3HMYECKUX METO/IOB; B OIIMCAHUU
HCCIIEI0BAaHUS BBIIEISATH IIPOBEPSEMOE IPEAIIONIOKEHHUE (TUIIOTEZY), pa3InyaTh U HHTEPIPETUPOBATH
IIOJIyYE€HHBIN PE3yJIbTAT, HAXOAUTh OUIMOKH B XOJI€ OIIbITA, AEJIaTh BBIBO/BI IO €I0 PE3yJIbTaTaMm,

— TPOBOJUTH OTIBITHI 10 HAOIOACHHUIO (PU3NYECKUX SIBICHUHN WK (PU3NYECKIX CBOHCTB TEII:
(bopMyIHpOBaTh MPOBEPSEMBIE MPEAIOIOKEHHUS, COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO
00opyI0Ba - HHsI, 3aIUCBHIBATH XOJ] ONbITA U (POPMYIUPOBATH BBIBOIHI,

— BBINOJHATH MPSIMbIE H3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tenna, 00bEMa, CUITBI U TEMITEPATYPBI
C MCIOJIb30BAaHUEM aHAJIOTOBBIX U ITU(DPOBBIX TPUOOPOB; 3aMUCHIBATH TOKA3aHUS TPUOOPOB C YIETOM
3aJTaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUH;

— NPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTHU OJIHOM (hr3nUYecKOl BETMUUHBI OT APYrOM C
UCIOJIb30BAHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUXKYILIETOCs Tela OT BpEMEHH
JIBYDKEHUS TeJa; CHIIbl TPEHUS CKOJIBKEHUS OT Beca Teja, KadyecTBa 00pabOTKU MOBEPXHOCTEH Tel U
HE3aBUCHMOCTH CUJIBI TPEHUSA OT IIJIOLIANA COIPUKOCHOBEHUS TEII; CUJIBI YIIPYTOCTH OT yIJIMHEHUS
IPY>KUHBI; BEITAJIKUBAIOLIEH CUJIBI OT 00bEMA MOTPYKEHHON YacTu Teja U OT INIOTHOCTH JKUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT INTyOUHBI, Ha KOTOPYIO MOTPY>KEHO TEJO0; YCIOBUH MIaBaHUs
T€J, YCIIOBUIN paBHOBECHUS pbluara U 0JIOKOB); y4aCTBOBATh B IIJIAHUPOBAHUU Y4€OHOTO UCCIIEA0BAHMUS,
cOOMpaTh YCTAaHOBKY M BBITIOJIHATH U3MEPEHUS, CICTys TPEIIOKEHHOMY IUIaHy, (PUKCHPOBATH
PE3YJIbTATHI [TOJIYYEHHON 3aBUCUMOCTH (PM3MUYECKUX BEIMYMH B BUJIE MPEIOKEHHBIX TaOJIUL U

Fpa(l)I/IKOB, J€IaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICIOBAHUSI,

— MPOBOJUTH KOCBEHHbIE U3MEPEHUS PU3NUECKUX BETUYMH (IUIOTHOCTH BEUIECTBA KUAKOCTH U
TBEPJIOTO TEJNA; CHJIa TPEHUS CKOJIBKXEHUS; JABICHUE BO3/1yXa; BHITAJIKABAIOIIAs CHIIA, JEHCTBYIOIIAS HA
MOTPYKEHHOE B )KUJIKOCTD TeJNO0; KO3(DPUIIMEHT MOJI€3HOT0 IeHCTBUS IPOCTHIX MEXAHU3MOB), CIEAYS
MPEIJI0KEHHON MHCTPYKIIMU: TIPY BBIIOJIHEHUHN U3MEPEHUN cOOUPATh 3KCIIEPUMEHTAIbHYI0 YCTAHOBKY
Y BBIYUCIIATH 3HAYEHUE UCKOMOH BEIIMYMHBI;

— co0uro1aTh IpaBUiIa TEXHUKH 0€30MaCHOCTH IpU paboTe ¢ J1abopaTOpHBIM 000pYyI0BaHUEM,;

— YKa3bIBaTh PUHIMIIBI AEWCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOIIAIOIIUECs COCY Ibl, 0apOMeTp, phlyar, MOABMKHBINA U HETIOABMKHBIH OJIOK,
Ha - KJIOHHas MJIOCKOCTb;

— XapaKTCpHU30BaATb HPUHIIUIIBI JIefiCTBUS HU3Yy4YCHHBIX HpI/I60pOB N TCXHUYCCKUX YCTPOI\/'ICTB C 01'[0p0171
Ha UX OIIMCaHHA (B TOM YUCJIC. ITOAIIUITHUKH, yCTpOfICTBO BOAOIIPOBOJA, rnnpaBanecxnﬁ npece,
MaHOMCECTP, BEICOTOMED, HOpHJHCBOﬁ Hacoc, apeOMeTp), HCII0JIb3Yd 3HAHUA O CBOMCTBax (I)I/I3I/I‘-ICCKI/IX
SIBIICHUH U HCO6XO,[[I/IMBIC (I)I/I3I/IHCCKI/IC 3aKOHBI U 3aKOHOMEPHOCTH,

— MPHUBOAUTH IPUMEPHI / HAXOAUTH UHPOPMAIIHIO O TIPUMEPAX MPAKTHUECKOTO UCTIOIb30BaHHMS
¢bu3nyuecKux 3HaHHUI B MOBCEAHEBHOM )KU3HU JIJIs1 0OecredeHns 0e301MacHOCTH ITPHU 0OpaIeHUH ¢
npubopamMu ¥ TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3I0POBbS U COOIIIOIEHUS HOPM

AKOJIOTUUYECKOT0 MOBEICHUS B OKpY>KalolIel cpeie;

— OCYUIECTBJIATH OTOOP HCTOYHUKOB HH(POpMaIU B ceTu IHTEepHET B COOTBETCTBUU C 3aJaHHBIM
MTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIINXCS 3HAaHUN U MMYTEM CPAaBHEHHUS PA3IUYHBIX MCTOYHUKOB
BBIICIIATH HHPOPMAILUIO, KOTOPAsS ABJISETCS MPOTUBOPEUUBOM HIIM MOKET ObITh HETOCTOBEPHOI;

— WCIIOJIb30BATh MPH BHITIOJIHEHNUHU YUE€OHBIX 3aJJaHUN HAYIHO-TIONYJISIPHYIO JINTEPATypy PU3UUIECKOTO



COJZIepKaHUs, CIIPABOYHbIE MaTEPHUAJIbI, peCypchl ceTH MIHTEpHET; Bi1aieTh MpuéMaMu KOH -
CIIEKTHPOBAHUS TEKCTA, MPeoOpa3oBaHMsl HHPOPMALIUU U3 OJHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

— c037aBaTh COOCTBEHHBIC KPATKHUE MMCHMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE 2—3 HCTOYHHKOB
uHpopMauu PU3NIECKOTO COEPKAHUS, B TOM YHUCIIE TYyOJUYHO JAeNIaTh KPAaTKUE COOOIIEHUS O
pe3ysbTaTax MPOEKTOB MIIM YI€OHBIX UCCICIOBAHUI; TPH STOM I'PaMOTHO UCTIOIb30BaTh H3yUEHHBII
MOHATHIHBIN anmapaT Kypca pu3uKu, COMPOBOKIATH BEICTYIIJICHUE IPE3EHTAIUCH;

— IIPH BBIIIOJHCHHUN y‘{€6HBIX IIPOCKTOB U I/ICCJ'IG,I[OBaHI/Iﬁ paciupeaciiaTb 0053aHHOCTH B T'pynIic B
COOTBETCTBHU C ITOCTABJICHHBIMHU 3aja4yaMi, CJICAUTD 3a BBIIIOJITHCHUECM I1JIaHa ,Z[eﬁCTBI/Iﬁ, aICKBATHO
OLCHUBATH COOCTBECHHBIN BKJIaJ B ACATCIIbHOCTD I'PYIIIbI, BHICTPAMBATh KOMMYHHUKATUBHOC

B3aUMOJICHCTBHE, YYUTHIBAsI MHEHHUE OKPYKAOLIUX.

8 KJIACC

[IpenMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0yUJaAIOIINXCS

YMEHUN:

— MCIOJb30BATh IOHATHS: MAaCcCa U pa3MEPBI MOJICKYJI, TCILIIOBOC ABHMKCHHUE aTOMOB U MOJICKYI,
arperaTHbIC COCTOAHUA BCIICCTBA, KPUCTAJNIMYCCKUC U aMOp(bHLIe TCia, HaCBIH_IeHHHﬁ N HCHACHhI -
H.[eHHbIﬁ nap, BJIIQXXKHOCTB BO34yXa, TEMIICpATypa, BHYTPCHHAA DHECPIus, TEIUIOBOM JBUTATEIIb,
SHGMCHTapHBIﬁ SHGKTpI/I‘IeCKI/Iﬁ 3aps, 9JICKTPUUICCKOC IT10JIC, IPOBOAHHUKHU U AUIJICKTPHUKH, MMOCTOSIHHBIN
SHGKTpI/I‘IeCKI/Iﬁ TOK, MAaroHuTHOE I10JIE,

— pas3nuyarh sBJICHUs (TEIJIOBOE paciiupeHune/cxxaTue, Teronepeiada, TeioBoe paBHOBECHE,
CMayuBaHHE, KAMWIISPHBIE SBJICHUS, UCTIAPEHNUE, KOHIEHCAIIMsI, TUIaBJICHUE, KPUCTAIUTA3AIUS
(oTBepneBaHue), KUIIEHUE, TEIUIONIEpeaayda (TETIONPOBOIHOCTb, KOHBEKIIHS, U3TyUEHHUE); DJICKTPHU3ALIU
TeJl, B3aMMOJIEUCTBUE 3apsI10B, AEHCTBUS AJIEKTPUUYECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE, B3AUMOJIEUCTBUE
MarHMTOB, JIEHCTBUE MATHUTHOTO IOJIS HA TIPOBOJIHUK C TOKOM, 3JIEKTPOMArHMTHAS HHYKIIHS ) TIO

OIH - CaHWIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTMBITOB, IEMOHCTPUPYIOIIUX TaHHOE (pU3udecKoe

SIBJICHHE,

— pacCrno3HaBaTb MPOABICHHUC H3YUCHHBIX (1)I/I3I/I‘~I€CKI/IX SIBJICHUH B OKpYyXaroueM MHUpE, B TOM YUCIIC
(1)I/I3I/I‘ICCKI/IG SIBJICHUA B npnpone: MOBCPXHOCTHOC HATAKCHNEC N KAITUJIJIAPHBIC ABJICHUA B IIPUPO/JIC,
KpUCTaJIbl B Ipupoie, u3nydenue ConHila, 3aMep3aHre BoJJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHue
POCHI, TyMaHa, MHEes, CHETa,; SJIEeKTPUUECKHE SIBIICHUS B aTMOc(hepe, JEeKTPUIECTBO KHUBBIX OPTaHU3MOB,;
MarHUTHOE 110JIe 3eMJIH, Ipel( MO0 COB, POJIb MATHUTHOTO MOJIS JUIS )KU3HU Ha 3eMJle, TTOJIIPHOE CH -
STHUC, IIpU 3TOM MEPEBOAUTE NPAKTHICCKYIO 3a/1a1y B y‘—Ie6Hy10, BBLICJIATE CYILICCTBECHHBIC

cBOMCTBa/IpU3HAKY QU3NIECKUX SIBICHU;

— ONHCHIBATh U3YYCHHBIE CBOMCTBA TN U (PU3UYECKUE SIBIICHUS, HCTIONB3YS (PU3NUECKUE BETUINHBI
(TemnepaTypa, BHyTPEHHsISI SHEPT s, KOJIMUECTBO TEIUIOTHI, YAEIbHAs TEINIOEMKOCTh BEILIECTBA,
ylenbHas TEeIJI0Ta TUIaBJICHUS, YeIbHAs TEIUIOTa MapooOpa3oBaHus, yaeabHas TEMI0Ta CTOPAHUS
TOTUIHBA, KO3 (PHUIIUEHT MOJIE3HOTO AEHCTBHS TEIMJIOBOW MAIlIMHBI, OTHOCUTENIbHAS BIXKHOCTh BO3/1yXa,
AIEKTPUUYECKUM 3apsi]l, CHIa TOKA, HIEKTPUUECKOE HANIPSIKEHHE, COMPOTUBRIIEHUE TPOBOJIHUKA, YAECIbHOE
COIPOTHBIICHUE BEILIECTBA, pab0Ta M MOIIHOCTh 3JIEKTPHUUECKOT0 TOKA); IPU OMUCAHUH IPABMILHO
TPaKTOBaTh (PU3NUECKUI CMBICI UCTIOJIB3YEMBIX BEJIMYMH, 0003HAYEHUS U €MHUIIBI PU3UUECKUX
BEJIMYMH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOLINE JaHHYIO (PU3HUECKYIO BEIHUUMHY C APYTUMHU BEIMUYUHAMH,
CTPOUTH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PM3NUECKUX BETUYHH;

— XapakTepu30BaTh CBOWCTBA TeJ, PU3NUECKUE SIBICHUS U MIPOIECCHI, UCIIOIb3Yys OCHOBHBIE

IIOJIOYKEHHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOCHUS BEIIECTBA, IPUHIIUII CYIIEPIIO3ULIMY IT0JIEH



(Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHM 3apsAa, 3aKkoH OMa JJis ydacTKa 1enH, 3aKoH Jkoyns -
JleHua, 3aK0H COXpaHEHHsI PHEPTUH, IPH 3TOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alHCHIBATD

€ro MaTreMaTU4CCKOEC BBIPAXKCHHUC,

— 00BACHATH (PU3HUECKHE IPOLECCHl M CBOWCTBA TEJ, B TOM YHCIIC U B KOHTEKCTE CUTYyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBISATH IPUUMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH O0BSC -
HeHue U3 1 - 2 JOruYecKuX 1aroB ¢ omopoi Ha 1 - 2 u3y4eHHbIX CBOMCTBA (PU3NUECKUX SBJICHUM,
($U3NYECKNX 3aKOHOB UJIM 3aKOHOMEPHOCTEH; petaTh pacyéTHbIC 33a4M B 2 - 3 IEUCTBUS, UCTIOIb3YS
3aKOHBI ¥ (POPMYIIBI, CBSI3bIBaIOIINE (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBUSA 331a4U
3aMUCBIBATh KPATKOE YCIIOBHE, BBISBIIATH HEJIOCTATOK JAHHBIX JJISl PEIICHUS 3a/1a4H, BBIOMPATh 3aKOHBI
1 GOpMYITBI, HEOOXOAUMBIE IJIs €€ PelIeHHUs, IPOBOAUTH PACUETHI M CPABHUBATH MOJIYYCHHOE 3HAUCHUE

(1)I/I3I/I‘-ICCKOI‘/1 BCJIMYUHLBI C U3BECTHBIMU JAHHBIMU,

— pacno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIU (PU3UYECKUX METOO0B; UCTIONb3Ys
OMHCaHUE UCCIICAOBaHUS, BBIICIATH MPOBEPSEMOE IIPEANOI0KEHUE, OIEHUBAThH MPABUIBHOCTH MOPsIKA
MIPOBEJICHUS UCCIICIOBAHUS, JIETaTh BHIBOJIBI,

— IIPOBOJHUTDL OIIBITHI I1O Ha6J'IIO,I[eHI/IIO (I)I/I3I/I‘IGCKI/IX SIBJICHUN WITH (I)I/I3I/I‘ICCKI/IX CBOMCTB Te€J
(KaHI/IHJ'IﬂpHBIe SIBJICHHS, 3aBUCUMOCTDB AaBJICHUA BO3yXa OT €TI0 O6’béMa, TEMIICPATYpPHI, CKOPOCTH
IIpo - mecca OCTLIBaHI/IH/HaneBaHHH IIpH U3JTYyYCHHUH OT LIBCTA HSquaIOIHCﬁ/HOFHOLHaIOHIGﬁ
IIOBEPXHOCTH; CKOPOCTH UCIIAPCHHUA BOABI OT TEMIICPATYPHI )KUJKOCTHU U IJIOIIAdA eé ITIOBECPXHOCTH,
QJICKTpHU3anus TSI U B3auMMOJICHCTBUEC 3JICKTPUYCCKHUX 3aps1 0B, BSaHMOHeﬁCTBHe IIOCTOSHHBIX
MAar"auToB, BU3yajin3alusl MarHuTHbIX MOJICH MOCTOSTHHBIX MAarHUTOB, HeﬁCTBHH MAar"guTHOTO I10JIA Ha
IMPOBOAHHUK C TOKOM, CBOICTBA QJICKTpOMArHuTa, CBOMCTBA QJICKTPOABUTATEIIA TIOCTOAHHOT'O TOKa):
(bOpMy.TIHpOB&TB MMPOBCPACMBIC ITPECATIOJIOKCHUA, CO6I/IpaTB YCTAHOBKY U3 MPCAJIOKCHHOT'O
O60py,[[OBaHI/I$I; OIIMCBIBATH X0 OIIbITa U (1)OpMy.]'II/IpOBaTI:> BBIBO/IbI,

— BBIIOJHATD IIPAMBIC UBMCPCHUSA TCMIICPATYPHI, OTHOCHUTEIIFHOM BIaXKHOCTHU BO3yXa, CUJIbI TOKA,
HaIps’KCHUS C UCITOJIb30BAHUEM aHAJIOTOBBIX HpI/I60pOB N JaTYUKOB (I)I/I3I/ILICCKI/IX BCJIMYMH, CPAaBHUBATH
PE3YJIbTAaThI I/ISMepeHI/Iﬁ C y‘{éTOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH,

— MPOBOJUTH UCCIIE0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKOM BETMUHUHBI OT IPYroi ¢
UCIOJIb30BAaHUEM MPSAMbBIX U3MEPEHUN (3aBUCUMOCTD COITPOTUBIIEHHUS POBOJIHUKA OT €0 JJINHBI,
IIJIOIAIN TIOTIEPEYHOI0 CEYEHUS U YEIbHOTO CONPOTUBIICHHU S BEIIECTBA IPOBOIHHUKA; CHIIBI TOKA,
HIYILETo Yyepe3 MMPOBOJIHMK, OT HAIIPSKEHUS Ha IIPOBOHUKE; UCCIIEIOBAHNE MTOCIIEI0BATEIBHOTO U
na - pajuleJIbHOT0 COeIMHEHHH MPOBOTHUKOB): IJIAHUPOBATH HCCIIeI0BaHKEe, COOUpaTh YCTAaHOBKY U
BBINOJIHATH U3MEPEHHSI, CIIeAYs MPEAT0KEHHOMY IUIaHy, (UKCUPOBATh Pe3yJIbTaThl MOJTYYEHHOM
3aBHCUMOCTH B BUJIE TaOJIUI] U TPaHKOB, A€TaTh BBIBOJBI I10 pe3yJibTaTaM HUCCIeI0BaHMS,

— MPOBOJUTH KOCBEHHbIE U3MEPEHUS GU3NUECKUX BeNYHH (yIeabHas TeMI0EMKOCTh BEIIECTBa,
COIIPOTUBJICHHE TPOBOJIHUKA, pad0Ta M MOLUTHOCTb 3JIEKTPUUYECKOT0 TOKA): MJIAHUPOBATh U3MEPEHMUS,
coOuparh HIKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEysl IPEAT0KEHHON HHCTPYKIMH, U BBIYUCIIATD

3HAUYCHNEC BCIINYHNHEI,
— co0roaaTh MpaBuiia TEXHUKHU 0€30MMaCHOCTH TP paboTe ¢ 1a00paTOpPHBIM 000PYIOBAHUEM,

— XapaKTepU30BaTh IPUHLHUIIBI JEUCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOit
Ha WX ONMUCaHus (B TOM YHCIIE. CUCTEMa OTOILUICHHSI IOMOB, THTPOMETP, apoBasi TypOMHa, aMIIepMeTp,
BOJIbTMETP, CUETUHK AIEKTPUUECKON SHEPTUH, 3JIEKTPOOCBETUTENbHBIE TPUOOPHI, HAarpeBaTEIbHbIC
ANEKTPONpUOOPHI (MPUMEPHI), FTAEKTPUUECKHE MPEIOXPAHUTEINH; SJICKTPOMArHUT, JIEKTPOIBUTaTElh
MOCTOSIHHOTO TOKA), MCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUI U HEOOXOIUMBbIE
¢du3nueckre 3aKOHOMEPHOCTH;



— pacro3HaBaTh IPOCThIE TEXHUUECKHE YCTPOUCTBA U U3MEPUTENbHbIE TPUOOPHI [0 CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (JKUJKOCTHBIN TEPMOMETP, TEPMOC, [ICUXPOMETP, TUTPOMETP, ABUTATEIb
BHYTPEHHETO CTOPAHMUSL, JJIEKTPOCKOII, PEOCTAT); COCTABIISATH CXEMBbI AJIEKTPUUECKUX LIETIEH C
MOCJIeI0BATEIbHBIM U MTApaIJIeIbHBIM COSIMHEHIEM 2JIEMEHTOB, Pa3indast yCJIOBHbIE 0003HAUCHUS

SJICMCHTOB JJICKTPUUCCKUX Heﬂeﬁ;

— MPHUBOAUTH IPUMEPBI/HAXOAUTH HHYOPMALIUIO O IPUMEPAX MPAKTHYSCKOTO UCTIOJIb30BAHUS
(u3nYeCcKNX 3HAHUH B TOBCEIHEBHOM KU3HHU JJIs 0OecriedeHus: 0€30MacHOCTH PU 0OpaIeHuH ¢
npubo - paMU U TEXHHUYECKUMHU YCTPOHCTBAMHM, COXPaHEHHS 370POBbS M COOIIOACHUS HOPM
9KOJIOTMYECKOI0 MTOBEJCHUS B OKpPYKaIOLEH Cpeae;

— OCYHICCTBJIATH IIOUCK PIH(bOpMaHI/II/I (1)I/I3I/ILI€CKOFO COACpKaHUA B CETU I/IHTepHCT, Ha OCHOBC
UMCIHOIIUXCA 3HAHHUH U HYTéM CpaBHECHUSA JOIIOJHUTCIBbHBIX HCTOYHHUKOB BBIACIIATH I/IH(bOpMaHI/IIO,
KOTOpas ABJIACTCA HpOTHBOpC‘IHBOﬁ WJIM MOXKET OBITh HeHOCTOBepHOﬁ;

— WCIIOJIB30BATH MPH BHITIOJIHEHNHU YI€OHBIX 3aJJaHUN HAYIHO-TIONYJISIPHYIO JINTEPATypPy PU3UIECKOTO
COJZIEpKaHUs, CIIPABOYHbIE MAaTEPHUAJIbL, peCypchl ceTU MIHTEpHET; Bi1aneTh NpuéMaMu
KOHCIIEKTHUPOBAHU TEKCTa, IpeoOpa3zoBaHMs MH(GOPMALIMU U3 OTHOM 3HAKOBOM CUCTEMBI B IPYIYIO;

— co3zaBaTh COOCTBEHHBIE MUCHMEHHBIE 1 KPAaTKHE YCTHBIE COO0IIEeH s, 00001mast nHpopMauio u3
HECKOJIbKUX UCTOUYHUKOB (PU3UYECKOT0 COAECPKAHUS, B TOM YUCIIE IyOJIMYHO NPEACTABIIATH PE3YIbTaThl
IIPOEKTHOM UJIM MCCIIEA0BATEIbCKON AESITEIbHOCTH; IPU 3TOM I'PaMOTHO UCIOJb30BATh U3YUEHHbII

MOHATUIHBIN anmapat Kypca GU3MKH, COIPOBOKAATH BHICTYIUICHHE MTPE3CHTALINEH;

— IIPHU BBIITOJIHCHHUU y‘le6HBIX IMMPOCKTOB U I/ICCJ'ICI[OBaHI/II\/'I (I)I/ISI/ILICCKI/IX MMpOLECCOB paCIPCaACIIATD
0053aHHOCTH B Tpynne B COOTBETCTBHUU C ITOCTABJIICHHBIMU 3aia4aMU, CJICANUTE 3a BBIIIOJIHCHUCM IJIaHA
Z[GflCTBI/Iﬁ " KOPPEKTUPOBATE €I0, aACKBATHO OLICHUBATH COOCTBEHHEBIN BKJIaJ] B ACATCIIbHOCTD T'PYIIIIbI,

BBICTPanBaTh KOMMYHHKAaTUBHOE B3aUMOJIEICTBUE, IPOSABIISAs TOTOBHOCTh pa3peniaTb KOH(IUKTHI.

9 KUIACC

[IpenmeTHbIe pe3yabTaThl Ha 06a30BOM YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0yUaIOIINXCS
YMEHUN:

— HCHOJb30BaTh IOHATHA. CHCTEMa OTCUETA, MaTepuajibHas TO4UKa, TPACKTOPUS, OTHOCUTCIIbHOCTDb
MEXaHHNYCCKOT'O ABUXKCHUA, ,Z[C(pOpMaL[I/IH (ynpyraﬂ, HJIaCTI/I‘{eCKaSI), TPCHUC, HICHTPOCTPCMUTCIIBHOC
YCKOPEHHE, HCBECOMOCTHD U IICPETPY3KHU,; HECHTP TAKECTH, a0COJIIOTHO TBép,Z[OC TCJIO, HCHTP TAKECTU
TBép,[[OFO T€JIa, paBHOBECHUC, MEXaHUYECCKUEC KoJIeOaHUS U BOJIHEI, 3BYK, I/IH(bpa3By1< U yIBTPA3BYK,
QJICKTPOMArHUTHBIC BOJIHBI, IIKAaJId 3JICKTPOMArHUTHBIX BOJIH, CBCT, 6J'II/130py1(OCTL " JAJIbHO30PKOCTh,
CIICKTPbI UCITYCKAHM U TIOTJIOICHUS, anL(ba, Octa u raMMa-u3JIydeHus, U30TOIIbI, AACPHAsA SGHECPTCTHUKA,

— pa3nuyarh SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE NMPSMOIMHEWHOE IBUKEHHE,
PaBHOYCKOPEHHOE NPSMOJIMHEITHOE IBI)KEHUE, CBOOOTHOE Ma/IeHHE Tell, pPABHOMEPHOE JBMXKEHUE O
OKPYKHOCTH, B3aUMO/IEHCTBHUE TeJl, pEaKTUBHOE IBUKEHUE, KoJleOaTebHOE IBUKEHHE (3aTyXalOIIHe 1
BBIHYKJICHHBIE KOJI€0aHMs), pE30HAHC, BOJIHOBOE JIBXKEHHE, OTPaKEHHE 3ByKa, IPSIMOJIMHEHHOe
pacIpoOCTpaHEHHUE, OTPAKEHUE U IIPEIIOMIICHUE CBETA, II0JIHOE BHYTPEHHEE OTPAKECHUE CBETA,
pasioxeHne 6eJIoro CBeTa B CIIEKTP U CIIOKEHUE CIIEKTPAIbHBIX IIBETOB, JUCIIEPCHS CBETA,
€CTEeCTBEHHAas PaJMO0aKTUBHOCTh, BOSHUKHOBEHHE IMHEWYATOr0 CIIEKTPa U3IYYCHHS) 10 OITMCAHHUIO UX

XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX TAHHOE (PU3UUECKOE SBICHHUE,

— pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUSCKHX SBICHHUI B OKPYXKAIOIIEM MUpE (B TOM YHCIIC
¢dbu3nyueckue IBICHUS B IPUPOE: MPWIKUBBI U OTJIUBBI, IBHKEHUE MaHeT COTHEYHON CUCTEMBI,



PEaKTUBHOE IBUKCHHUE )KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB JKUBOTHBIMHU, 3€MJICTPSICEHHUE,
ceiicMrUYecKre BOJHBI, IyHaMH, 9X0, LIBETa T€J, ONITUYECKHE SIBICHUS B IPUPOJIE, OMOIOTHYECKOe
JeiicTBHE BUIUMOTO, YIbTPA(QHOIETOBOTO U PEHTI€HOBCKOTO H3JIY4E€HUH; €CTECTBEHHBIH
pannoaKTUBHBIN (POH, KOCMUYECKHE JIYUH, PJAUOAKTUBHOE N3ITyYSHHE PUPOAHBIX MHHEPAJIOB,;
JeCTBUE PaIMOAKTUBHBIX U3JIyU€HU Ha OPraHU3M Y€JI0OBEKa), [IPH 3TOM I1€PEBOJAUTD IPAKTHUECKYIO
3a7a4y B yUe€OHYIO, BBIICIIST CYILECTBEHHbIC CBOWCTBA/IPU3HAKH (DU3NUCCKUX SIBIICHH;

— OIKCHIBATh U3yYCHHBIE CBOMCTBA Te U (PU3NYECKHE SBICHUS, UCTIONb3YS (PU3MUECKUE BETUUUHBI
(cpenHsis 1 MTHOBEHHAs! CKOPOCTD TeJla IIPU HEPABHOMEPHOM JIBH)KEHHUH, YCKOPEHUE, TIEPEMELIEHUE,
IyTh, YIJIOBasi CKOPOCTb, CUJIa TPEHUS, CHJIA YIIPYTOCTH, CUJIA TSXKECTH, YCKOPEHHE CBOOOIHOTO
MaJICHUs, BEC TeJa, UMITYJIbC Tella, UMITYJIbC CHIIbI, MEXaHUYeCcKast padoTa U MOLTHOCTH, TOTEHIHATbHAs
JHEPIHs Tela, OJHATOrO HaJl IOBEPXHOCTHIO 36MJIM, ITIOTEHIIMAIbHASL SHEPT UL CKATOM IIPYKUHBI,
KUHETHYECKas SHEPTHs, MOJTHAst MEXaHWYecKasi JHEPTUs, IEPHO U YaCTOTa KojaeOaHH, IJIMHA BOJIHBI,
I'POMKOCTbH 3ByKa M BbICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTeNb [IPEIOMIIEHUSI CPE/Ibl); IPU OMMCAHUU
IIPaBUWJIBHO TPAKTOBATh PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEIMUNH, 0003HAUEHUS U €TUHULIBI
(U3NYECKUX BETMYNH, HAXOAUTh (POPMYIIBI, CBA3BIBAIOIINE TAaHHYIO GU3NIECKYIO BETUYUHY C IPYTHMH

BEJIMYMHAMH, CTPOUTH I'paUKN H3yYSHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIHYNH,

— XapakTepu30BaTh CBOMCTBA Tell, GPU3UUECKUE SBJIICHUS U MPOIIECCHI, UCTIONIB3Ys 3aKOH COXPAHCHUS
SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUSI, TPUHIUIT CYTIEPIIO3UIINHU CUJT, IPUHIIUI OTHOCUTEIHLHOCTH
lNanunes, 3akonsl Hp0TOHA, 3aKOH COXpaHEHUSI UMITYJIbCA, 3aKOHBI OTPAKEHHS U MPEJIOMIICHHS CBETA,
3aKOHBI COXPAHEHUS 3aPs0BOT0 U MaCCOBOTO YUCEJ MPU SAECPHBIX PEAKIIUSX; IPH 3TOM JaBaTh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTHYECKOE BHIPAKEHHE;

— OOBICHATH PU3NUECKHE IPOLIECCHI U CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYaIHil
MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BIABIATH IPUUMHHO-CIIEACTBEHHBIE CBSA3H, CTPOUTH
00BsIC - HEHHE U3 2—3 JIOTHUECKHUX I1aroB C ONIOPOH Ha 2—3 M3YYECHHBIX CBOHCTBA (PU3HUYECKUX

SIBJICHUH, (U3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pemaTh pacy€THbIE 33a4H (ONMUPAIOIIUECS HAa CUCTEMY U3 2— 3 ypaBHEHMI), UCTIOJIb3Ysl 3aKOHBI U
(dbopMyIbl, cBA3bIBaIOLINE (U3NUECKUE BEIMUUHBI. HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4M 3aIIMCBhIBATh
KpaTKo€ YCJIOBHUE, BBISBIATH HEJOCTAIOINE U U30bITOUHBIE 1IaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOO0XOAUMBIE /ISl pEILIEHUs], IPOBOIUTh PACUETHI U OLIEHUBATh PEATUCTUYHOCTh OTYYEHHOTO
3Ha4eHUs PU3NUECKON BETMUNHBI;

— pPacIo3HaBaThb HpO6HCMBI, KOTOPBIC MOKHO PCIINUTD ITPH IMOMOIIN (bHSI/II-ICCKI/IX METOJ0B, UCIIOJIb3Ys
OIMMCAHUC UCCIICAOBAHUS, BBIACIATE TPOBCPACMOC IPECATIOJIOKCHUC, OUCHUBAThL IPABUJIBHOCTD ITOPA KA
MMPOBCACHUSA UCCICAOBAHUA, ACIaTh BBIBOAbI, UHTCPIIPETUPOBATDL PC3YJILTATHI Ha6HIOHCHHﬁ U OIIBITOB,

— MPOBOJUTH OMBITHI 10 HAOTIOACHHUIO (PU3NUECKUX SABICHUN WU PU3NYECKUX CBOMCTB Tel (M3yUeHHe
BTOpOro 3akoHa HproTOHA, 3aK0OHA COXpaHEHHUs SHEPTHH; 3aBUCUMOCTD epro/ia KoneOaHui
NPY)KHHHOTO MasiTHUKa OT MAacChl Tpy3a M >KECTKOCTH TPYXUHBI 1 HE3aBUCHMOCTH OT aMILIUTY/IbI
MaJibIX KOJIeOaHM; IPSIMOJIMHEITHOE pacpOCTpaHEHUE CBETa, pas3liokeHHe Oenoro cmeTa B
CIIEKTp; M3YYECHHE CBOMCTB M300pa)KEHHsI B IUIOCKOM 3€pKaJie U CBOMCTB M300paskeHHs IpeaMeTa B
cobuparonieil InH3e; HaOII0IeHUE CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB U3JIyUEHHs ). CAMOCTOSATEIBHO
coOupaTh yCTaHOBKY M3 N30BITOYHOTO HAOOpa 000PYyI0BaHMS, ONTUCHIBATH XOJT OTIBITA U €TO
pe3yabTarhl, GOpMYIUPOBATH BBIBOIBI,

— TPOBOJIUTH IPU HEOOXOAUMOCTHU CEPUIO IPSIMBIX H3MEPEHUH, OIpeIessisi CpeHee 3HaUeHUE
u3MepsieMoit BenuuHbI ((HoKycHOE paccTosiHUE coOMparoiei JMH3bI); 000CHOBBIBAThH BEIOOp criocoba
U3MEpEHUS/M3MEPUTELHOTO TPHOOPa;



— NPOBOJIUTH UCCIICOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEJINYHMH C HUCIIOJIb30BAaHUEM MPSMBIX
M3MEpEeHUH (3aBUCUMOCTD ITYyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HayallbHOM

CKO -~ POCTH; IIeproJia KojJeOaH!il MaTeMaTHYeCKOr0 MasiTHUKA OT JUIMHBI HUTH; 3aBUCIMOCTH yTJIa
OTpa)XEHMsI CBETA OT yIJia MaJeHus U yria INpeIoMIICHUs OT yIJla NaJeHUsl): IUIAaHUPOBATh UCCIIENO0 ~
BaHUE, CAMOCTOATEIBHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3YIbTATHI MOTy4YEHHON 3aBUCUMOCTH
(¢u3nYecKNX BEJIMYMH B BUJE TaOIUI] U TPaUKOB, AETaTh BEIBOJBI I10 pE3yJIbTaTaM HUCCIEI0BaHMS,

— MPOBOJUTH KOCBEHHBIE U3MEPEHUS GU3NUSCKUX BEITUYNH (CPEIHSIS CKOPOCTh U YCKOPEHHUE Tella pr
PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHHE CBOOOIHOTO MaIeHUS, )KECTKOCTD MPYKUHBI, KOd( PpuimeHt
TPEHHS CKOJIBKCHHUS, MEXaHW4YecKas padoTa M MOIIHOCTh, YACTOTA U MEPUOJ KOJIeOaHu
MaTEeMaTUYECKOT0 U MPYKMHHOTO MasITHUKOB, OIITHYECKAst CHJIa COOMPAIONIEH JTMH3BI, PaTUOAKTUBHBII
($OH): TUTAHUPOBATH U3MEPEHUS; COOMPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIITOIHITH U3MEPEHUS,
cleysl PEANIOKCHHON HHCTPYKIINH; BEIYUCIISTH 3HAYCHNUE BETMYMHBI U aHAIIM3UPOBATH MTOJTYICHHbBIC

pe3yJIbTAThI C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUM;
— co0m0aTh MpaBuiia TEXHUKK 0€30MacHOCTH IIpU paboTe ¢ 1a0opaTOpHBIM 000PYIOBaHHEM,

— pa3iu4arh OCHOBHBIE MPU3HAKU U3YYECHHBIX (PM3MUECKUX MOJEINIeH: MaTepuaibHas TOUKa,
a0CoTIOTHO TBEPIOE TEJI0, TOYCUHBIN NCTOYHUK CBETA, JIyd, TOHKAs JIMH3a, IUTaHETapHAs MOJIEh aToMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO SI/IPa;

— XapaKTCPHU30BaATb IPHUHIIUIIBI JeHUCTBUS HU3Yy4YCHHBIX HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB C Ol'IOpOfI
Ha uX OIIMCaHUuA (B TOM YHCJIC. CIIMAOMETD, JATUYUKH IIOJIOKCHUSI, paCCTOSIHUA U YCKOPCHMUS, PAKETa,
9X0JIOT, O4YKH, IICPHUCKOII, Q)OToannapaT, OIITHYCCKUEC CBETOBOAbI, CIICKTPOCKOII, 103UMETP, KaM€pa
BI/IJ'IBCOHS.), HCIIOJIb3Ys 3HAHUA O CBOMCTBAX (I)I/I3I/ILIGCKI/IX SIBIICHUH U HCO6XOI[I/IMBI€‘ (1)I/I3I/I‘16CKI/IC
3aKOHOMEPHOCTH,

— HCIOJIb30BATb CXCMbI U CXCMATUYHbBIC PUCYHKHN U3YUCHHBIX TCXHUYCCKUX yCTpOﬁCTB,
HU3MCPHUTCIIbHBIX HpI/I60pOB N TCXHOJIOTUYCCKHUX ITPOLECCOB IPHU PCIICHUN y‘{e6H0'HpaKTI/I‘{eCKI/IX 3a71a4,
OINITUYCCKUC CXCMBI JIS1 IOCTPOCHU A I/I306pa)KeHI/II7I B IIJIOCKOM 3€pKajJi€ U co6npa}omel71 JIUH3E,

— MPHUBOAUTH MPUMEPBI/HAXOAUTH HHOPMALIUIO O IPUMEPAX MPAKTHYSCKOTO UCTIONIb30BaAHUS
(bu3MUecKUX 3HaHUI B TOBCEAHEBHOM )KM3HU JIJIs1 0OecrieueHns 0€301MacHOCTH ITPU 0OpaIleHUH ¢
npu0o - paMu U TEXHMYECKUMM YCTPOWCTBAMHU, COXPAHEHHS 30POBbS U COOJIIOIEHUS HOPM
9KOJIOTHYECKOTr0 TIOBEAECHUS B OKPYKAIOIIEH Cpee;

— OCYIIECTBIISATh MOUCK HH(MOpMAINK GU3HIECKOTO COJIep)KaHus B CeTH MHTEpHET, CaMOCTOsATETLHO
(hopmMyIupys MOMCKOBBIN 3aMPOC, HAXOIUTh MYTH OMPEACIICHHS JOCTOBEPHOCTH MOJTYIECHHOM

I/IH(bOpMaHI/II/I Ha OCHOBE MMCIOIINUXCA 3HAaHUH U JOOMOJIHUTEIIbHBIX HICTOYHUKOB,

— HCIIOJIb30BATh IPU BBITIOJIHCHU U y‘-IC6HLIX 3aJaHui HaYUYHO-IIOIMYJIAPHYIO JIUTCPATYPY (I)I/ISI/I‘-ICCKOTO
COJACPpKaHus, CIPABOYHBIC MATCPUAJIbI, pECYPChI CCTU I/IHTCpHCT; BJI1aCThb HpI/IéMaMI/I
KOHCIICKTUPOBAHUSA TCKCTA, HpCO6paBOBaHI/I}I I/IH(bOpMaI_II/II/I M3 OJHOM 3HAKOBO# CHUCTEMEI B JAPYI'YIO,

— CO03/1aBaTh COOCTBEHHBIC MUCbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE HH(POPMAITNH U3
HECKOJIbKUX UCTOUYHUKOB (PU3UUYECKOTO COACPKAHUS, MyOTUIHO MPEACTABISITH PE3yIbTAaThl IPOSKTHOMN
WJIA UCCIIEIOBATEIbCKOM ESATENBHOCTH; P TOM I'PaAMOTHO MCIIOJIb30BaTh U3yUYECHHBIN IOHATUHHBIN
amnmapar u3y4aeMoro pasjena (U3MKU U COMPOBOXKAATH BRICTYIUICHHE MPE3CHTAINEH C YIETOM
0coOeHHOCTEH ayTUTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHMUE-7 knacc

Ne |HammeHoBaHue Konunyectso yacos Aata Buabl AeaTeNbHOCTH Buapbl, Gopmbl DnekTpoHHble (undpoBbie) ob6pa3oBaTenbHbie
n/n |pasgenos u tem M3yueHus KOHTpONA pecypcbl
nporpammbl Bcero [KOHTpPO/bHbIE —[NpaKTUYeckue
pabotbi pabotbi
Pasgen 1. ®usnKa u eé ponb B NO3HAHWU OKPYXKAIOLLEro MUPa
1.1. |®u3nka — HayKa o 2 0 0 BrrsaBieHne pa3nuauii Mex 1y GU3HIeCKUMHI U XUMHYECKIMHU Vernsiii onpoc;  |http://school-collection.edu.ru http://fcior.edu.ru
npupone npespamnieHusiMu (MC — xumust); http://www.fizika.ru http://college.ru/fizika/
PacriozHaBaHue U Ki1acCUPUKALUI GU3HISCKHUX SBICHUN: http://www.school.mipt.ru http://kvant.mccme.ru/
MEXaHHUYECKHUX, TEIUIOBBIX, YICKTPHUCCKUX, MATHUTHBIX U http://www.e-science.ru/physics http://nano-
cBeTOBBIX; Habmonenne u onucanue GU3NUECKUX SIBICHHN; edu.ulsu.ruhttp://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/
1.2. (@u3uyeckue BeJIMYUHBI |2 0 1 Vernbiii onpoc;  |http://school-collection.edu.ru http://fcior.edu.ru
ltaGopaTtopHast http://www.fizika.ru http://college.ru/fizika/
paGoraNel; http://www.school.mipt.ru http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-
edu.ulsu.ruhttp://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/
1.3 |[EcTecTBeHHO- 2 0 1 Be1BIOKEHHE THITOTE3, OOBSICHSIIOMNX ITPOCTHIE SIBJICHUS, 'Ycrasiii orpoc;  |http://school-collection.edu.ru http://fcior.edu.ru
Hay4HBIHMeTOX HarmpuMep:—I04eMy OCTaHABIUBACTCS JBIKYILEECS 110 naGopaTopHast http://www.fizika.ru http://college.ru/fizika/
mo3HaHust [FOPH30HTAIILHOM ITOBEPXHOCTH TEJIO;— II0YEMY B JKapKylo Ioroxy B [padora Ne2; http://www.school.mipt.ru http://kvant.mccme.ru/
CBETIIOl OfIeXK e POXIIaIHE, ueM B TEMHOM; http://www.e-science.ru/physics http://nano-
[TpeutoxeHne cIoco60B MPOBEPKH FHITOTES; edu.ulsu.ruhttp://www.all-fizika.com/
[IpoBejieHnE UCCIIEN0BAHMS IO IPOBEPKE KAKOM 1100 MHIIOTE3bI, http://interneturok.ru/ru
HanpuMep: 1aNbHOCTD MOJETA NIAPUKA, TYIIEHHOTO TOPH30HTAIBHO, http://elkin52.narod.ru/ http://www.all-fizika.com/
[remOo0JIbIIe, YeM OOJIBILE BBICOTA ITYCKa;
[TocTpoeHne mpocTeHmnx Mozaenei GU3NISCKUX SIBICHUH (B BUIC
[PICYHKOB WJIM CX€M), HAal[pUMep IaJIeHUE IPEAMeTa; IPSIMOJIHHEHOe
[pacipocTpaHeHUE CBETA,
[Toro mo pazneny 6

IPaznen 2. [IlepBoHaYaIbHBIE CBEICHHUS

0 CTPOCHUH BelleCTBa

[PaCILIMPEHUSI I'a30B;
HpOBene}me 1 00BSICHEHHUE OTBITOB 110 06Hapy>1<e1—m}o CHIT
[MOJICKYJISIDHOI'O IIPUTSXKCHUA U OTTAJIKUBAHU S,

2.1. |Crpoenne Bemecrsa 1 0 0 HaGurro/ieHne 1 MHTEpIIpETaLys OIBITOB, CBUETENbCTBYOMMX 00  [YerHsiii onpoc;  |http://school-collection.edu.ru http://fcior.edu.ru
ATOMHO-MOJIEKYIISIPHOM CTPOEHHH BEIIECTBA: ONBITHI C http://www.fizika.ru http://college.ru/fizika/
[PACTBOPEHHEMPA3IUYHBIX BEIIECTB B BOJIE; http://www.school.mipt.ru http://kvant.mccme.ru/
O11eHKa pasMepPOB aTOMOB U MOJIEKYJI C UCIIONB30BAHUEM http://www.e-science.ru/physics http://nano-
boTorpadmii, morydeHHBIX Ha ATOMHOM CHIIOBOM MHKPOCKOIIE edu.ulsu.ruhttp://www.all-fizika.com/
(ACM); OnpenienieHne pa3MepoB MaJIbIX TEI; http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/
2.2. |IBuskeHue u 2 0 1 [HaGmronenne u 00bsacHEeHHE OPOYHOBCKOTO IBUKCHHUS U SIBJICHHS Verusiit ompoc;  [http://school-collection.edu.ru http://fcior.edu.ru
B3anMoneiicTBue Imuddysnu; imabopaTopHas http://www.fizika.ru http://college.ru/fizika/
YacTHIBEIeCTBA [IpoBeneHne U OOBACHEHHUE OTIBITOB MO HAOIIOAECHHIO TETIOBOTO [paGora Ne3; http://www.school.mipt.ru http://kvant.mccme.ru/

http://www.e-science.ru/physics http://nano-
edu.ulsu.ruhttp://www.all-fizika.com/
http://interneturok.ru/ru

http://elkin52.narod.ru/ http://www.all-fizika.com/
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2.3. |ArperaTHbie 2 0 (OnucaHue (¢ UCIONIB30BaHUEM MPOCTHIX MOJICIICH) OCHOBHBIX Vernsiii onpoc;  |http://school-collection.edu.ru http://fcior.edu.ru
cocTosIHMsIBelIeCTBA [Pa3IMYIHUIAB CTPOCHHH T'a30B, KUIKOCTEH U TBEPIBIX TEI; camocrositenpaas |http://www.fizika.ru http://college.ru/fizika/

(OOBsicHEHHE MaJIOH CKMMAEMOCTH KUAKOCTEH U TBEPIBIX TEI, pabora Nel; http://www.school.mipt.ru http://kvant.mccme.ru/
60JTBIII0M CKUMAaeMOCTH T'a30B; http://www.e-science.ru/physics http://nano-
(O6BsicHeHHE cOXpaHeHUs (JOPMBI TBEPABIX TEJI U TEKYIEeCTH edu.ulsu.ruhttp://www.all-fizika.com/
bruKoCcTH; [IpoBeieH e OIBITOB, JOKA3bIBAIOLIMX, YTO B TBEPIOM http://interneturok.ru/ru
cOCTOSIHNM BOABIYACTHIEI HAXOASITCS B CPeTHEM AajbIIe OPYT OT http://elkin52.narod.ru/ http://www.all-fizika.com/
Inpyra (IUIOTHOCTh MEHbILIE), YEM B JKUIKOM;
'Y craHOBIIEHHE B3aHMOCBSI3H MEK/Ly OCOOCHHOCTSIMU arperaTHbIX
cocTOsIHUI BOJIBI M CYLIIECTBOBAaHUEM BOAHBIX opranuzmon (MC
—Ouomnorus, reorpadus);

[ Toro mo pasaeny 5

IPazen 3. JIBHoKeHHe U B3aMMOIelCTBH

€ TeJ1

3.1. [Mexanuyeckoe 3 0 ViccenoBaHKe paBHOMEPHOT'O IBHKCHUS M ONIPECICHHE ero Vernsiii onpoc;  |http://school-collection.edu.ru http://fcior.edu.ru
lnBM:KEeHUEe [Ipr3HAKOB; naGopaTopHast http://www.fizika.ru http://college.ru/fizika/
HaGutro1eH1e HepaBHOMEPHOI'O IBMXKEHHS U OTIPE/IEIICHUE €r0 [paGora Ned; http://www.school.mipt.ru http://kvant.mccme.ru/
OTIINYNITOT PABHOMEPHOT'O IBHIKCHUSL; http://www.e-science.ru/physics http://nano-
IPerienne 3a/1a4 Ha ONPEACIICHNE Iy TH, CKOPOCTH U BPEMEHH edu.ulsu.ruhttp://www.all-fizika.com/
[PABHOMEPHOTO [IBIDKCHHUS; http://interneturok.ru/ru
|AHaM3 rpadKOB 3aBUCHMOCTH IIyTH U CKOPOCTH OT BPEMCHU; http://elkin52.narod.ru/ http://www.all-fizika.com/
3.2. [Uuepuus, macca, 4 1 (OOBbsICHEHHE M TPOTrHO3MPOBaHKE SBJICHHI, 00y CIIOBICHHBIX 'Ycraeiii orpoc;  |http://school-collection.edu.ru http://fcior.edu.ru

IJIOTHOCTH

MHEpIIel, HarpUMep: YTO MPOUCXOIUT IIPH TOPMOXKEHUH HIIH
[P€3KOM MaHEBpEe aBTOMOOMJIS, TOYEMY HEBO3MOKHO MTHOBEHHO
[MpEeKpaTUTh IBUKEHUE HA BEJIOCUIIEE UIIH CAMOKATe U T. 1.;
[IpoBeneHye u aHAN3 OMBITOB, JEMOHCTPUPYIOIUX U3MEHEHUE
CKOPOCTH JIBHIKEHHS T€JIa B PE3yJIbTaTe ICHCTBUS HAa HErO IPYTUX
[rexn; Pemenue 3aa4d Ha onpeieNIeHHe MacChl Teja, ero 00béMa 1
iotHOCTH; [IpoBeieHre 1 aHAINU3 ONBITOB, IEMOHCTPHUPYIOIIUX
3aBMCUMOCTb U3MEHEHMSI CKOPOCTH TeJla OT €r0 MacChl U
B3aMMOJIEHICTBUH TEI.

113MepeHre Macchl Tena pa3InYHbBIMH ClIoco0amMu;

(Onpenenenue MIOTHOCTH TeJla B pe3yIbTaTe H3MEPEHUS €r0 MacChl U

0OBEMa;

ltaGopaTtopHast
[paboTa Ne5;
KOHTPOJIbHAST
[paboTta Nel;

http://www.fizika.ru http://college.ru/fizika/
http://www.school.mipt.ru http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-
edu.ulsu.ruhttp://www.all-fizika.com/
http://interneturok.ru/ru

http://elkin52.narod.ru/ http://www.all-fizika.com/
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3.3.

Cuia. Buasl cua

14

13y4eHne B3anMOICHCTBUS KAK TPUYHUHBI U3MEHEHHUS CKOPOCTH
[Tenannu ero gedopmManuy;

(Onrcanue pealbHBIX CUTyaluii B3aUMOACHCTBHS TEJ C IIOMOIIBIO
Moserneil, B KOTOPBIX BBOJUTCS IOHSATHE H H300pa)KCHNE CUIIBI,
1i3y4eHue cuitbl ynpyroctu. MccienoBaHne 3aBHCHMOCTH CHIIBI
[YIPYTOCTH OT YUIMHEHUS PE3UHOBOTO IIHYPa WX IPYKHHBI(C
moctpoeHueM rpaduka);

|AHAIIN3 IPAKTHYECKUX CUTYaIUi, B KOTOPBIX IPOSIBIISIETCS
IneficTBUE CHIIBI yIPYTOCTH (YIIPYTOCTh MsT4a, KPOCCOBOK, BETOK
InepeBa u Ap.); AHaJIU3 MPAKTUYECKUX CUTYaLUH, B KOTOPBIX
[IPOSIBIIICTCS NEHCTBUECHIIBI yIIPYTOCTH (YIIPYTOCTh MsT4a,
KPOCCOBOK, BETOK JIEPEBa U JIp.); AHAIU3 CUTYalUH, CBA3aHHbIX C
siBIICHHEM TATOTeHUs. OOBsICHEHNE OpOUTAIBHOTO ABHKESHUS
[UIaHET C UCTIOJIb30BAaHUEM SIBJICHUS TATOTCHUS U 3aKOHA
muepunn (MC — acTpoHOMHUS).;

[13MepeHue Beca Tela ¢ IoMoLIbIo TuHaMmoMeTpa. OG0CHOBaHUE ATOTO
crioco0a N3MepeHHs;

IAHAJIN3 ¥ MOJICIIUPOBAHNE SIBIICHHUSI HEBECOMOCTH;
[DKcrieprMeHTaNbHOE MOTyYeHUE PaBUIIa CII0XKCHUS CHII,
HaIpaBJICHHBIX BJIOJIb OAHOU IIpsiMoii. OTpeieneHe BEeTHIUHb
[pPaBHOJICHCTBYIOIIEH CHIT;

113yueHne CHIIBI TPEHUS CKOJIBXKECHUS M CHIIBL TPEHHS TIOKOS;
ViccenoBaHue 3aBUCUMOCTH CHIIBI TPEHHUS OT Beca Teja U
CBOMCTBTPYIIMXCSI TOBEPXHOCTEH;

[PerieHue 3aa4 ¢ UCIOJIb30BaHUEM (HOPMYIT IS pacy&Ta CHIIbI

[TSKECTH,CUIIBI yIPYTOCTH, CUJIBI TPEHUS;

Y cTHBII orpoc;
imabopaTopHas
[paboTta Ne6;
ltaGopaTtopHas
[padota Ne7,;
KOHTPOJIbHAs
[padota Ne2;

http://school-collection.edu.ru http://fcior.edu.ru
http://www.fizika.ru http://college.ru/fizika/
http://www.school.mipt.ru http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-
edu.ulsu.ruhttp://www.all-fizika.com/
http://interneturok.ru/ru

http://elkin52.narod.ru/ http://mww.all-fizika.com/
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IPaznient 4. /laBaeHne TBEPABIX TeJI, KU

KOCTel U ra3oB

4.1. laBaenne. [lepeqaua |3 0 |AHAITH3 1 00BSICHEHHE OTIBITOB M PAKTHIECKUX CHTYAIHH, B KOTOpBIX[Y cTHBIH omipoc;  |http://school-collection.edu.ru http://fcior.edu.ru
lnaBJieHHsT TBEPABIMU [TpOsIBIIICTCS CHJIA JaBIICHHUS; http://www.fizika.ru http://college.ru/fizika/
TesIaMu, KHIAKOCTMH (O60cHOBaHHE CIIOCOOOB YMEHBIICHUS M YBEIINYCHHNS JABICHHS; http://www.school.mipt.ru http://kvant.mccme.ru/
urazamu 113y4eHre 3aBUCUMOCTH JaBJIEHHs [a3a OT 00bEMa U http://www.e-science.ru/physics http://nano-

remmepatypbl; M3yderne ocoGeHHOCTEH epenadn TaBIeHUs edu.ulsu.ruhttp://www.all-fizika.com/
[TBEPIBIMU TEJIAMH, KHUIKOCTSIMH U razamu. O60cHOBaHHe http://interneturok.ru/ru
[pE3yIBTATOB OIBITOB OCOOEHHOCTSMU CTPOCHUS BELIECTBA B http://elkin52.narod.ru/ http://www.all-fizika.com/
[TBEPAOM, XKHUIAKOMH Ta3000pa3HOM COCTOSIHHSIX;
[DKCIIepUMEeHTANBHOE JO0KA3aTENbCTBO 3aKOHA
[Tackas; Pemenne 3a1a4u Ha pacy€T AaBJIEHUS
[TBEpAOro Tena;
4.2. |laBaeHune KUIKOCTH 5 1 llccreroBaHIe 3aBUCHMOCTH JIaBJICHHS )KUIKOCTH OT [Ty OUHBI Verusrit ompoc;  |http://school-collection.edu.ru http://fcior.edu.ru

[TOTpy>KEHHS U TUIOTHOCTH JKUIKOCTH;
[HaGmroneHne u 00bsCHEHHE THAPOCTATHYECKOTO Mapaiokca Ha
ocHoBe3akoHa [ackais;

113yueHne COOOIAIOIIXCSI COCYA0B;

[Perienue 3a7a4 Ha pacy€T AABICHUS KUAKOCTH;

(O0BsicHEHHE TPUHIIMIIA ASHCTBUS THAPABINYECKOTO

mpecca;

IAHAITN3 1 0OBSICHEHUE MPAKTHYECKUX CUTYALMH, AEMOHCTPUPYOLIHX
[IpOsIBIICHUE JaBJICHUS KHUJIKOCTH U 3aKoHa [lackains, Hanpumep
[TporieccoB B OpraHu3Me MpH riry6okoBogHOM Heipsiauu (MC —

KOHTPOJIbHAS
[padoTa Ne3;

Orromorus);

http://www.fizika.ru http://college.ru/fizika/
http://www.school.mipt.ru http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-
edu.ulsu.ruhttp://www.all-fizika.com/
http://interneturok.ru/ru

http://elkin52.narod.ru/ http://www.all-fizika.com/
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4.3. |ATmMocepHoe 1aBienue (6 0 [DxcrnepuMeHTabHOE 0OHApY)KEHNE aTMOC(HEPHOTO IaBIICHUS; Vernsiii onpoc;  |http://school-collection.edu.ru http://fcior.edu.ru
IAHaNN3 1 00BSICHEHHE OIIBITOB U IPAKTHYCCKUX CHTYAITHH, http://www.fizika.ru http://college.ru/fizika/
CBSI3aHHBIX C/eficTBIEM aTMOC(EPHOTrO IaBIICHUS, http://www.school.mipt.ru http://kvant.mccme.ru/
(OObsicHeHHe cyliecTBOBaHUs aTMOC(epbl Ha 3emile U http://www.e-science.ru/physics http://nano-
HEKOTOPBIXINIAHETaX WK €€ OTCYTCTBHS Ha IPYTUX IUIAHETax U edu.ulsu.ruhttp://www.all-fizika.com/
UIyre (MC —reorpadusi, acTpoOHOMHUSL); http://interneturok.ru/ru
(O6BsicHeHHE H3MEHEHUS INIOTHOCTH aTMOC(EephI ¢ BHICOTON U http://elkin52.narod.ru/ http://www.all-fizika.com/
BaBHCHMOCTH aTMOC(EPHOr0 JaBICHHUsI OT BHICOTHI;
IPeriieHne 3a1a4 Ha pacyET aTMOC(EPHOro AaBIICHHS;
113y4yenue ycTpoiicTBa GapomMeTpa aHepoua;

4.4. leiicTBue :xuakoctu u |7 1 [DkcrnepuMeHTanbHOE 0OHAPYKEHUE ICHCTBUS )KUIKOCTH 1 ra3a Vernsiii onpoc;  |http://school-collection.edu.ru http://fcior.edu.ru
raza Ha morpy:xénnoe Hanorpy>k€HHOE B HHX TeEIIO; imabopaTopHas http://www.fizika.ru http://college.ruffizika/
BHUX Te€J10 (OnpezeneHne BHITAIKMBAIONICH CHIIBL, ACHCTBYIOIICH Ha TEIO, [paGora Ne§; http://www.school.mipt.ru http://kvant.mccme.ru/

[orpyK€HHOE B )KUIKOCTB; KOHTPOJIBbHAS http://www.e-science.ru/physics http://nano-
[Tposenenne 1 006CYkIEHHIE ONBITOB, JEMOHCTPUPYOLINX [paGora Ned; edu.ulsu.ruhttp://www.all-fizika.com/
[3aBUCUMOCTHBBITAJIKMBAIOILIEH CHUJIIBL, JICHCTBYIOLICH Ha TEJIO B http://interneturok.ru/ru

PKUJIKOCTH, OT 00bEMa NIOrPYKEHHOM B KUAKOCTh YaCTH Tella U OT http://elkin52.narod.ru/ http://www.all-fizika.com/
rutoTHOCTH XXuaKOCTH; MccienoBanne 3aBUCHMOCTH Beca Telia B

Bozie 0T 00bEMA IOrPYKEHHON B JKUIKOCTD YACTH TEJA;

IPerieHue 3a1a4 Ha IPUMEHEHUE 3aKOHAa ApXHUMeE/ia U YCIOBHS

[UIaBaHUSTEI;

[MToro mo pazaeny 21

IPaznien 5. PaGoTa M MOIHOCTD. DHePrust

5.1. |[PaGoTa 1 MOLIHOCTH 3 0 (DKcrepuMeHTaIbHOE ONpPe/Ie/ICHUEe MEXaHNUECKOH paboThI Vernsiii onpoc;  |http://school-collection.edu.ru http://fcior.edu.ru

CHITBITSDKECTH TIPH TTaJI€HUHN TeJla ¥ CUITBI TPEHUS TIPH http://www fizika.ru http://college.ru/fizika/
[PABHOMEPHOM TIEPEMELIEHHUHU TEJIA [0 TOPU3OHTAILHOM http://www.school.mipt.ru http://kvant.mccme.ru/
[TOBEpXHOCTH; http://www.e-science.ru/physics http://nano-
[Pacuér MOILIHOCTH, pa3BHBAEMOH IIPH MOIbEME TI0 JIECTHHIIE; edu.ulsu.ruhttp://www.all-fizika.com/
IPerrenue 3a1a4 Ha pac4ET MeXaHUIECKOIl paOOTHI M MOIHOCTH; http://interneturok.ru/ru

http://elkin52.narod.ru/ http://www.all-fizika.com/

5.2. |[Ipoctbie Mexanu3mbl  [5 0 OnpezerneHre BEIMTPHINIA B CHIIE TPOCTBIX MEXaHU3MOB Ha ipuMmepe [YcerHsiit onpoc;  |http://school-collection.edu.ru http://fcior.edu.ru
[ppIuara, MoIBUSKHOTO U HEMOJBUKHOTO OJIOKOB, HAKIIOHHON naGopartopHast http://www.fizika.ru http://college.ru/fizika/
rutockocTw; MccenoBanye yCIoBHs paBHOBECHS phIYara; [padota Ne9; http://www.school.mipt.ru http://kvant.mccme.ru/
(OOHapyXeHre CBOMCTB IPOCTBIX MEXaHU3MOB B Pa3iIHIHBIX InaGopaTopHast http://www.e-science.ru/physics http://nano-
MHCTpYMEHTaX U MPUCTIOCOOIEHUSX , KCIIONIb3YEMBIX B OBITYH paGora Nel0; edu.ulsu.ruhttp://www.all-fizika.com/

[TEXHUKE, aTakKe B )KUBBIX oprann3Max (MC — Guoinorus); http://interneturok.ru/ru

(DKcIiepuMeHTaIBHOE JOKa3aTeIbCTBO PABEHCTBA paboT IpH http://elkin52.narod.ru/ http://www.all-fizika.com/
[pYMEHEHHUH POCTHIX MEXaHU3MOB;

Ornpenenenue KIT/1 HakIIOHHOHN MJI0CKOCTH;

IPeriieHne 3a1a4 Ha IPUMEHEHHE TIPAaBHJIa PABHOBECHS pblYara u

Hapacuér KIT/T;

5.3. |Mexaunnueckasi 3ueprus [5 1 [DkcriepuMeHTaIbHOE ONpeieIeHue N3MEHEHUST KHHETHUECKON 1 Vernsriii onpoc;  |http://school-collection.edu.ru http://fcior.edu.ru
[TOTECHIMAILHOW YHEPT MU TENa PH €TI0 CKaThIBAHUH 10 imaGopaTopHast http://www.fizika.ru http://college.ruffizika/
[HAKITOHHOMILTOCKOCTH; pabota Nell; http://www.school.mipt.ru http://kvant.mccme.ru/
(DopMyTMpOBaHUE HA OCHOBE UCCIIE0BAHMS 3aKOHA COXPAHEHUS. KOHTpOJIbHAsI http://www.e-science.ru/physics http://nano-
MeXaHHYEeCKOI SHEPTHH; [padota Ne5; edu.ulsu.ruhttp://www.all-fizika.com/
(O6CyKaeHre rpaHUL] TPUMEHHUMOCTH 3aKOHA COXPAaHEHHSI http://interneturok.ru/ru
bHepruu; Penrenue 3a/1a4 ¢ MCMOIb30BaHHEM 3aKOHA COXPAHCHHS http://elkin52.narod.ru/ http://ww.all-fizika.com/
bHEPrHu;
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PesepBHOE Bpems

OBLLIEE KOJIMYECTBO
HYACOB MO NPOrPAMME

68

11




TEMATHUYECKOE IIJIAHUPOBAHMUE -8 kiaace

BelIecTBA

CTPOEHMH BEILECTBA: OIBITHI C PACTBOPEHHEM PA3JIMUHBIX BELIECTB B BOJE;
Pemenne 3a1a4 1o OIEHUBAHKIO KOIMYECTBA ATOMOB HIIM MOJICKYI B €JHHULE 00bEMa
BEIIECTBA;

AHanu3 TeKCTa IPEeBHUX aTOMUCTOB (HampuMep, pparmenta nooMs! Jlykpenus «O mpupone
BeIIel») ¢ H3I0XKEeHHeM 000CHOBAHHI aTOMHOI TUIIOTE3HI (CMBICIOBOE uTeHHe). OneHka
yOeRUTEeNbHOCTH 9THX 000CHOBAHHIA;

OOBbsicHeHHEe OPOYHOBCKOTO IBIDKEHUS, SIBICHIS TU(DY3UHU pa3Indnil Mex Ty HUIMH Ha
OCHOBE IOJIOXKEHUH MOJIEKYJIIPHO-KHHETHYECKON TEOPHHU CTPOCHNS BEIECTBA,;

OOBsICHEHHE OCHOBHBIX PA3JIMYUi B CTPOCHHH Ta30B, )KHAKOCTEH U TBEPIBIX TET C
UCIIOJIB30BaHIEM ITOJIOKEHNH MOJIEKYJIIPHOKMHETHYECKOI TEOPHH CTPOCHUS BEIIECTBA;
IIpoBeneHne ONBITOB MO BRIPAIMBAHUIO KPUCTAILIOB IIOBAPSHHON COJIM I caxapa;
IIpoBenenne 1 0OBSCHEHHE OIBITOB, IEMOHCTPHPYIOINX KaMUIIPHbIC SBICHNS U SBICHIE
CMa4UBaHUS;

OObsICHEHHE POJIM KAMIUIPHBIX SABJICHUH JUIs IOCTYIUIEHUS BOABI B opranu3M pacteHuit (MC
— Ouonorus);

HaGitonenue, nposesieHre U 00bSICHEHUE OMBITOB 10 HAOJIOJCHHUIO TEIUIOBOTO PACIIMPEHUS
ra3oB, KHUAKOCTEH U TBEPIBIX Tell;

OOBbsicCHEHHE COXpaHeHUs: 00bEMA TBEPABIX TEJl, TEKYUYECTH KHIKOCTH (B TOM YHCIIE, Pa3HUIIbI
B TEKy4eCTH IS Pa3HbIX KHAKOCTell), JaBlIeHus Ta3a;

IpoBenenue OMBITOB, IEMOHCTPUPYIOIIHX 3aBUCUMOCTD JaBIICHHS BO3/yXa OT ero 00bEMa U
HarpeBaHHs WM OXJIaKJCHUS, U X 00BACHEHUE HA OCHOBE aTOMHO-MOJIEKYIAPHOTO YUCHUS;
AHanu3 NpakTHYECKUX CUTYalHi, CBI3aHHBIX CO CBOWCTBAMMU I'a30B, KUAKOCTEH U TBEPBIX
T,

ITuceMeHHsbIIH
KOHTPOJIb;
CamooIieHKa ¢
HCIIONIB30BAHUEM
«O11eHOYHOTO JICTaY;

Ne | HanmeHnoBaHue pa3ieioB U KosnnvectBo yacon Jara Buasl nesiTebHOCTH Bunapl, popmbl DJ1eKTpOHHbIE
n/m | TeM NPOrpaMMBbI H3Y4eHHs KOHTPOJIsA (uudposbie)
BCEro | KOHTPOJbHbIE | MPAKTHYECKHE oGpasoBaTe/bHbIe
padoTsl padoTsl pecypest
Pazgnen 1. TensioBble siBJIeHHsI
1.1. | Crpoenue u cBoiicTBa 7 1 0 Haburo/ieHue 1 MHTepIpeTaLyst ObITOB, CBUACTENCTBYIOIIUX 00 ATOMHO-MOJIEKYIISIPHOM VeTHBIH ompoc; http://school-

collection.edu.ru/
http://college.ru/fi
zika/
http://www.schoo
l.mipt.ru




1.2. | TenoBBIe mponecesl
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OG60cHOBaHNE MPABUIT U3MEPECHNUS TEMIIEPATYPBI;

CpaBHEHHE Pa3IMYHBIX CIOCOOOB M3MEPEHHUS H LIKAJ TEMIICPATYPBI;

Habmonenne 1 00bsACHEHHE OIBITOB, IEMOHCTPUPYIOIIUX H3MEHEHUE BHYTPEHHEH SHEPTHH
Tena B pe3yJbTaTe TEIUIoNepe1aun i padoThl BHEIIHUX CUIT;

Habmronenue n 00bsCHEHUE OIBITOB, 00CYKICHHE IPAKTHISCKUX CUTYAIUH,
JIEMOHCTPUPYIOIIHX PA3IHYHbIC BUABI TEIIIONEPeJaul: TeIUIONPOBOJHOCTD, KOHBEKIIUIO,
U3IIydeHHe;

HccnenoBanue sBICHUS TEILIOOOMEHA IIPH CMEIIUBAHNU XOJIOAHOMN U TOpsIeil BOBL;
Habmronenue ycTaHOBIIEGHHS TEIIOBOTO PAaBHOBECHS MEXK/IY TOpsTIeil ¥ XOJIOAHOH BOIOM;
Omnpenenenne (M3MepeHne) KOIMIECTBA TEILUIOTHL, MIOIYYEHHOTO BOAOIH IIPU TEIIO0OOMEHe ¢
HArpeThIM META/UTNIECKUM IHIHHAPOM;

Omnpenenenue (M3MepeHne) yASIEHON TEIIOEMKOCTH BEIECTBA;

Pemenune 3a1a4, CBSI3aHHBIX C BHIYHUCICHHEM KOJIHYIECTBA TEIUIOTH M TEIUIOEMKOCTH TIPH
TeIIoo0MeHe;

AHanu3 CHTyanuil IPaKTHIECKOTO UCIIONB30BaHHS TEIIOBBIX CBOICTB BEIIECTB U
MaTepHaJIoB, HAIIPHUMeEP B LIEISX dHeprocobe pesKeHus: TeIION30IIALHs, SHeprocoeperaromme
KPBIIIH, TEPMOAKKYMYJIATOPBI H T. [1.;

HaGutoneHue siBeHuit ncnapeHust ¥ KOHCHCALUH;

HccenenoBanue nporuecca UCHApeHUs pa3InuHbIX XKUKOCTEH;

OObsiCHEHHE SBICHUIT HCIIAPEHHS M KOHJEHCALMH Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YYEHHS;
HaGutonenue n 00bsicHEHUE TIpoLiecca KUIIEHUS, B TOM YHCIIE 3aBUCUMOCTH TEMIIEPATYPbI
KHIICHHS OT JaBJICHHUS;

Omnpenenexue (M3MepeHNEe) OTHOCUTENLHON BIAKHOCTH BO3YXa;

HabumrozieHue nporecca miaBlIeHHs: KPUCTALTNYECKOrO BELIECTBA, HAIPUMED JIbJIa;
CpaBHEHHE NPOLIECCOB IUIABICHHS KPUCTAUIMYECKUX TeI M Pa3MArYeHHs [PU HarpeBaHUH
aMOp(HBIX Tel;

Ornpenenenue (M3MEpEHNE) YACIBHOM TEIUIOTHI IUIaBJICHHUS Jibja. OObSICHEHUE SBJICHUIH
IUTaBJICHUS M KPUCTAIUTM3ALMH HA OCHOBE aTOMHO-MOJICKYJIIPHOTO YUCHHS;

Penrenue 3a1a4, CBS3aHHBIX ¢ BBIYHCICHIEM KOJINYECTBA TEIUIOTHI B IPOLECCAX
TeIuIonepe1ady IPH IUIABICHIH U KPHCTAUT3AL|H, HCTIAPEHNH U KOH/ICHCAIINH;

AHanM3 CHTyaluil NPaKTHIECKOTO MPHMEHEHHS SBICHHUH IUIaBICHHUS M KPUCTAUIN3AIIH,
HalnpuMep, NOTydeHHe CBEPXIHCTHIX MATEPHAIIOB, COEBast TPeJKa H JIp.;

AHanu3 paboTs! ¥ 00bsCHEHNE NPHUHITNIA ASHCTBUS TEIUIOBOTO IBHTATEIS;

Berancnenne KoandecTsa TEIUIOTHL, BBIEISIOMEr0Cs IPH CTOPAHNH PA3IMYHEIX BHJOB
torumBa, u KI1J] neurarens;

OO6cyXIeHHe dKOJIOTHISCKHX MTOCIIEICTBII NCIIOIb30BAHNS IBUTATENeH BHYTPEHHETO
CTOpaHusI, TEIUIOBBIX M THAPOdIeKTpocTaHIuil (MC — 9KOJIOTHS, XUMHUS);

VYernslii onpoc;
IucemenHBIH
KOHTPOJIb;
KontpomnpHas pabota;
Ipaktuyeckas
pabora;
TectupoBanue;

http://school-
collection.edu.ru/
http://college.ru/fi
zika/
http://www.schoo
l.mipt.ru

Hroro no paszzeny
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3

Paznen 2. BHeKTpnqecm{e H MArHUTHBbIC SIBJICHUS




2.1

JJeKTpuYecKHe 3apsabl.
3apsiikeHHbIE TeJIa 1 HX

B3aHMOo/IeiicTBHE

HabGnronenue u npoBeieHUE OIBITOB 110 YIEKTPU3ALUH TEJ IPH COPUKOCHOBEHUH U
HHYKIHCH;

HabGnionenue n 00bsicHeHNE B3aUMOACHCTBUS OJHOMMEHHO M Pa3HOUMEHHO 3apsKCHHBIX
TEII;

OOBbsICHEHHE IPHHIIUIIA JICHCTBUS IEKTPOCKOIA;

OObsiCHEHHE SBJICHUH JIEKTPU3ALUK TIPU CONPUKOCHOBEHUH TEJl U MHIYKLHEH ¢
UCIIOJIB30BAHUEM 3HAHUI O HOCUTEIISIX HJIEKTPUUECKUX 3apsJIOB B BEIECTBE,
PacrioznaBanue u 00bsICHEHUE SBJICHUH AJIEKTPU3ALIMU B TIOBCEIHEBHOM KU3HMU;
HabmnroneHue 1 00bSCHEHHUE ONBITOB, WILTKOCTPUPYIOIIMX 3aKOH COXPAHEHUS
3JIEKTPUYECKOr0 3apsjia;

HabnroeHne OnbITOB O MOJICTMPOBAHUIO CUIIOBBIX JIMHUI 3JIEKTPUYECKOTO TOJIS;
HccnenoBanue ASHCTBUS 3IEKTPUYECKOTO MOJIS HA IPOBOJHUKH M IUAJICKTPUKH;

VYernblii onpoc;
ITucemenHbIi
KOHTPOIIb;
KontponbsHas pabota;

http://school-
collection.edu.ru
http://college.ru/fi
zika/
http://www.schoo
l.mipt.ru

2.2.

ITocTossHHBII dJIeKTPUYeCKHii

TOK

20

Habmronenue pa3nuuHbIX BUIOB JEHCTBHS IEKTPHISCKOTO TOKA U OOHApYKEHUE STUX BUIOB
JIeMCTBUS B IOBCEHEBHOW JKU3HU;

COopKka ¥ HCIBITaHUE IEKTPUYECKOIT IIeTTH TOCTOSIHHOTO TOKA;

VI3Mepenue CHIIBI TOKa aMIIepPMETPOM;

H3mepenue MeKTpUIeCcKOro HaPsHKEHHS BOIBTMETPOM;

IpoBenenue 1 00bSICHEHNE ONBITOB, IEMOHCTPUPYIOIIHX 3aBUCUMOCTD JJIEKTPUUECKOrO
COIIPOTHUBJICHHS IPOBOJHMKA OT €T0 JJIUHBI, IIONIAAH IIOIEPEYHOro CeUeHUs] H MaTepHaa;
HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, IIPOTEKAIOLIET0 Yepe3 PE3UCTOP, OT COMPOTHBICHHS
PE3HCTOpa U HAPSHKEHHUAHA PE3UCTOPE;

IIpoBepxka nmpaBuIa CI0XKEHHUs HAIPHKEHUH IIPH I10CIEL0BATEIBHOM COSIUHEHUH ABYX
PE3HCTOPOB;

IIpoBepka mpaBuIa 715 CUIIBI TOKA IPU NapajieIbHOM COeIHHEHUH PE3HCTOPOB;

AHanu3 cUTyaluil HOCJIEN0BATEIBHOTO U IapaieIbHOr0 COeJUHEHHS IPOBOAHUKOB B
JOMAIIHUX 3IeKTPHUECKUX CETAX;

Pemenue 3aa4 ¢ ucnonb3oBanueM 3akoHa OMa u Gopmyit pacyéra 3JIeKTPUYECKOro
CONIPOTHUBIICHHS [IPH [IOCIIEOBATENHFHOM H IIapAJLIETbHOM COSIHHEHNHU POBOIHHUKOB;
Omnpenenenne pabOTHI MEKTPUIECKOTO TOKA, IPOTEKAOIIET0 Yepe3 Pe3HcTop;
OrnpeneneHne MOITHOCTH YIEKTPHIECKOT0 TOKA, BEIICIIEMOIT Ha Pe3UCTOpE;
VccnenoBanne 3aBHCHMOCTH CHITBI TOKA 4epe3 JIAMIIOUKY OT HalpsDKCHHS Ha Heif;
Onpenenenue KI1Jl narpesatens;

HccnenoBanne npeoOpa3oBaHis SHEPIUH MPH NOABEME IPy3a HIEKTPOABHTATEIEM;
OOBsICHEHHE YCTPOHCTBA M IIPUHINIIA JSHCTBHS JOMAIIHHX JIEKTPOHAT peBaTeIbHBIX
prubopoB;

OOBsICHEHHE IPIYNH KOPOTKOIO 3aMbIKaHHs! U IPUHIIUIA JAeHCTBHS IUTaBKUX
IpeJoXpaHuTeNei;

Penrenne 3aa4 ¢ ucnons3oBaHneM 3akoHa Jxoyns—Jlenna;

HabmoneHne BOSHUKHOBEHUS 2IEKTPUUECKOTO TOKA B XKUIKOCTH;

VYernslii onpoc;
[MucbmeHHBIH
KOHTPOJIb;
KontponsHas pabora;
[Mpaktuyeckas
pabora;

JIuKTaHT;

http://school-
collection.edu.ru/
http://college.ru/fi
zika/
http://www.schoo
I.mipt.ru

2.3.

MarHuTHbIe SIBJICHUS

HccenenoBanre MarHUTHOrO B3aMMOJIEHCTBHS OCTOSIHHBIX MarHUTOB;

VI3yyeHne MarHUTHOTO HOJIS TOCTOSTHHBIX MAarHUTOB NP X OOBEANHEHHH H Pa3JICICHHN;
IpoBenenne ONBITOB MO BU3YaTU3alUU HOJS MOCTOSHHBIX MATHUTOB;

W3ydeHue sBI€HNS HAMAarHUYMBAHUS BEIIECTBA;

HccnenoBanue nefiCTBHSA DIEKTPHIECKOTO TOKA HA MATHUTHYIO CTPEIIKY;

TIpoBeneHue OMbITOB, AEMOHCTPHPYIOIIMX 3aBUCUMOCTb CHJIbI B3aUMOJIEHCTBUS KaTYIIKH C
TOKOM M MarHuTa OT CUJIBI M HaINlpaBJIEHUS TOKA B KaTYIIKE,

AHanu3 CUTyaluil IPaKTHIECKOTO IPHMEHEHHS dIeKTPOMArHATOB (B OBITOBBIX TEXHUYCCKUX
YCTpOMCTBaX, IPOMBINIICHHOCTH, MEAHIIUHE);

HW3yuenne neificTBHSA MaTHUTHOTO IIOJIS HA IIPOBOAHUK C TOKOM;

W3yuenue neicTBUSA NEKTPOBUTATENS;

W3zmepenue KI1J] anektpoaBUraTensHON yCTaHOBKY;

Pacrno3naBaHne M aHaIN3 pa3INYHBIX IPUMEHEHHUIT JIEKTpoJBUraTenei (TpaHCopT, OBITOBBIE
ycTpoiicTBa u 1p.);

YerHblit onpoc;
IMuceMeHHBIH
KOHTPOIIb;
KonTponehas pabora;
IIpakTHueckas
paborta;
TectupoBanue;

http://school-
collection.edu.ru/




2.4. | DnekTpOMarHuTHAs 5 1 0 OMNBITHI 110 UCCIICAOBAHHUIO SBICHHUS SJICKTPOMArHUTHON HH/YKIIHH: VerHbiit http://school-
HHIYKIAS HCCIIeJOBAHHE H3MEHCHHH 3HAUCHHUSI M HANPABICHHUS HHIYKIHOHHOTO orpoc; collection.edu.r
TOKa; ITucbMEHHBIN u/
KOHTPOJIb;
[MnakTryeckast
Uroro mo pazaeny 37 P
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO 68 6 10
YACOB I10 I[TPOI'PAMME
TEMATHUYECKOE IIJIAHUPOBAHUE
Ne | HanmenoBanue pa3genoB n | Kosmvecrso yacos Jara Buael nesaTeasHocTH Buasl, dnexTpoHHbIe (UM(POBBIE) 00pa3oBaTeIbHbIC
/1 | TeM MPOrpamMMbI H3y4YeHHst hopmbI pecypest
BCEro | KOHTPOJbHbIE | MPAKTHYECKHE KOHTPOISI
paboTsl paboTsl

Pasgen 1. MexaHn4yeckue siBJeHUS




11

Mexanunveckoe IBHKeHHE H
CIoco0bl ero ONMMCcaAHMsI

10

Anamus 1 00CyXXIeHHE Pa3INYHBIX IPUMEPOB MEXaHHIECKOTO[BIKCHIS;
O6cy:xeHHe TPaHHI IPUMEHEMOCTH MOZIETN «MAaTePHATbHASITOUKAN,
OmnucaHne MEXaHHIECKOTO IBIDKEHHS PAa3IHIHBIMU
crnocobamu(ypaBHeHHe, TabIHNa, TPauK);

AHanu3 )XU3HEHHBIX CHTYAIUi, B KOTOPBIX IPOSBIIIETCS OTHOCUTEILHOCT
MEXaHHYECKOTO IBIDKEHHS;

Habumro/ieHie MEXaHH4eCKOro ABHKEHHS Tella OTHOCHTEIIbHOPA3HBIX TeJl
oTcuéra;

CpaBHEHHeE IyTed U TPAeKTOPUIl ABMKEHUS OJJHOTO M TOTO XKe Tela
OTHOCHTEJILHO Pa3HBIX TeJl OTCYETA;

Ananus Tekcta ['anuies 00 OTHOCUTENLHOCTH JABHKEHMUS; BBIIOIHEHHE
3a/1aHUH 110 TEKCTY (CMbICIIOBOE YTEHHE);

OmnpezeneHne cpeiHel CKOPOCTU CKOJIBXEHHs OpycKa MM ABMXKEHHS
IIAPHKa 110 HAKJIOHHO# TIIOCKOCTH;

AHanus 1 00CyxIeHre crioco00B NPUOIMKEHHOTO ONPECIICHHS
MTHOBEHHOM CKOPOCTH;

OmnpejieneHue CKOPOCTH PABHOMEPHOTO JABMKEHHS (IAPHKA B XKHIAKOCTH,
MOJIEITH 3JIEKTPUYECKOr0 aBTOMOOMIIS U T. I1.);

OnpeneneHne myTH, MPOHISHHOr0 3a JaHHbIN MPOMEXYTOK BPEMEHH, 1
CKOPOCTH TeJIa 110 rPauKy 3aBHCHMOCTH ITyTHPABHOMEPHOTO JIBIKEHHUS OT
BPEMEHH;

OO6cyxieHHEe BO3MOXKHBIX IIPUHIUIIOB ASHCTBHUS IPHOOPOB, H3MEPSIONINX
CKOpPOCTB (CITHIOMETPOB);

Brruncienye myTH 1 CKOPOCTU IPH PaBHOYCKOPEHHOM IIPSIMOJIMHEHHOM
JIBIDKCHUU TeJNa;

OnpeneneHne MPOHISHHOTO TyTH U YCKOPSHHS IBIDKSHHS TeJa 110
rpaduKy 3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOTO IPSIMOJIMHEHHOTO
JBIDKEHUS Tela OT BPEMEHH;

OmnpesieneHue yCKOPEHHUs Tella IPU PABHOYCKOPEHHOM JBHXCHUH 110
HAKJIOHHOM IJIOCKOCTH,

HW3mepenue neprosia 1 4acTOThI 00pAIEHHS Tela M0 OKPY/KHOCTH;
OrnpeieneHne CKOPOCTH PABHOMEPHOTO JABHKEHHS Tela IO OKPY/KHOCTH;
Perenne 3a1a4 Ha onpe/ie/IiecHHe KUHEMATHYECKUX XapaKTePUCTUK
MEXaHH4IECKOTO JIBIKCHHUS PA3IUYHbIX BUIOB;

Pacrio3HaBanue 1 IPUOTIKEHHOE OMUCAHNE PA3THYHBIX BUIOB
MEXaHH4IECKOT0 JIBIDKCHHUS B IPUPOJIC M TEXHHUKE (Ha IIPEMEpax CBOOOIHO
a/Iao0IKX TeJI, IBHKCHHUS KHBOTHBIX, HEOCCHBIX TEJI, TPAHCIOPTHBIX

YerHblit
onpoc;
KonrtponeHas
padorTa;
JlaGoparopHas
pabora;

https://www.yaklass.ru/p/fizika/9-klass/zakony-
dvizheniia-tel-osnovy-kinematiki-12594
https://videouroki.net/




1.2.

B3aumopeiicrBue e

20

Habnronenue n 06cyskIeHUE ONBITOB C JBHKCHUEM Tela MPH
YMEHBIICHUH BIUSHUS APYTHX TeJ, HPEMATCTBYIOLIUX JBHKCHHUIO,
Amnanu3 Texcra ['anuines ¢ onucaHueM MBICICHHOTO YKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPLHH; BHITIONHEHHE 3aJaHUH 110 TEKCTY
(CMBICTIOBOE UTEHHE);

OGcy>xieHHe BO3MOXKHOCTH BBINOJIHEHHS 3aKOHA HHEPIUHU B Pa3IUIHBIX
CHCTEMaX OTCUETa;

Habmronenue u 00Cyxk/aeHIe MEXaHHISCKHX SBICHUH, IPOUCXOMANINX B
cucteMe orcuéra «Tenexka» Ipu €€ paBHOMEPHOM U yCKOPEHHOM
JIBIKEHNH OTHOCUTEIEHO KaOHHeTa QH3HUKY;

JIeHCTBHS C BEKTOPaMH CHJI: BHITIONHEHNE 3a/JaHUH 110 CIIOKEHHUIO U
BBIYHTAHHIO BEKTOPOB;

Habronenue n/uim npoBeieHHE OIBITOB, JEMOHCTPUPYIOIIHX
3aBHCHMOCTb YCKOPEHHUS Tella OT HPHIIOKEHHOH K HEMY CHIIBI U MacChl
Tena;

Amnanus 1 00bsCHEHUE SBJICHUI C UCIIOIb30BaHUEM BTOPOTO 3aKOHA
HeroroHa;

Penrenne 3a1a4 ¢ ucnosip30BaHNEM BTOPOro 3akoHa HpioToHa i mpasuina
CIIOKEHUSI CHIT;

OnpeneneHne KECTKOCTH TPYKUHbL,

AHanu3 CHTyalui, B KOTOPBIX HAOIIOAAIOTCS YIPYTHe Ae(pOopMaLii, U HX
00BSICHEHHE C UCTIONIb30BaHUEM 3aKOHa ['yKa;

Pemenue 3aay ¢ ucronb3oBaHueM 3akoHa ['yka;

HccnenoBasue 3aBUCUMOCTH CHITBI TPEHHUSI CKOJIBKEHHS OT CHIIBI
HOpMaJIbHOTO HaBneHust. OOCyKAeHHe Pe3yIbTaTOB HCCIIeJOBAHHS;
Onpeznenerne KodQGUIHECHTA TPEHUS CKOIBKEHHS;

VI3mepenue cHiIbl TPEHNUS TTOKOST;

Pemrenne 3aa4 ¢ ucnons3oBaHuEM QOPMYIIBI TS CHIIBI TPEHUS
CKOJIBKECHHS;

AHann3 IBIKEHHS TeJ TOIBKO MOJ{ AeHCTBHEM CHIIBI TSDKECTH —
CBOOOIHOTO TIa/ICHHS;

OOBsICHEHHE HE3aBUCUMOCTH YCKOPEHHUsI CBOOOTHOTO TaICHHUS OT MAacChl
Tena;

OneHKa BETMYHNHBI CHIIBI TATOTEHHS, IeHCTBYIONIEH MeX Ty IBYyMs TeIaMH
(U1t pa3HEIX Macc);

AHanm3 IBIKEHHs HeOECHBIX TeJ MO/ AeHCTBHEM CUIIBI TATOTEHUS (C
UCIIOJIB30BAaHIEM JONOIHUTEIBHBIX HCTOYHAKOB HH(OpMAIHN);
Penrenve 3a1a4 ¢ UCIOTB30BaHUEM 3aKOHA BCEMHUPHOTO TATOTCHHUS 1
(opMyIBl st pacuéTa CHIIBI TSDKECTH,

AHanu3 OPUTHHATEHOTO TEKCTA, OMHCHIBAIONIETO MPOSBICHHUS 3aKOHA
BCEMHPHOTO TATOTEHHS; BHIMOIHEHHE 3aIaHII MO TEKCTY (CMBICTIOBOE
YTEHHE),

Habmonerue 1 06CyKIeHHE OMBITOB MO M3MEHEHHIO BECa Tela pu
YCKOPEHHOM JIBIKEHHUH;

AHanu3 yCIoBHii BOSHUKHOBEHHSI HEBECOMOCTH U MIEPETPY3KH;

Penrenve 3a1a4 Ha ompeieNIeHAE Beca Tela B PA3IMIHbIX YCIOBHSX; AHAIN3

CHJI, JEHCTBYIOIINX Ha TENO, TIOKOSIIEeCs Ha OMope;
raY "

YcrHblit
orpoc;
KoHTponbHas
paborta;
JlaboparopHast
pabora;

https://www.yaklass.ru/p/fizika/9-klass/zakony-
dvizheniia-tel-osnovy-kinematiki-12594
https://videouroki.net




13.

3akoHbI COXpaHEeHHUSs

10

Habmonenue 1 06cyxaeHHE OMBITOB, AEMOHCTPHPYIOIIMX Tepeady
MMITYJIbCA TIPH B3aUMOJICHCTBHY TEJI, 3AKOH COXPaHCHHUs UMITYJIbCA TIPH
abCOITIOTHO YIIPYTOM U HEYHPYroM B3aUMOJICHCTBUN Tel;

AHanus cuTyaluil B OKpy>Karolei )U3HHU C UCII0JIb30BAHUEM 3aKOHA
COXpaHEeHHs UMITyJIbCa;

PacriozHaBaHue SIBICHUS PEAKTUBHOTO ABIDKCHUS B IPHPOJIC M TEXHUKE
(MC — 6uomnorus);

[IpnMeHeHHe 3aK0OHA COXPAHEHHS UMITYIIbCa UL pacuéTa pe3yIbTaToB
B3aUMOJICHCTBYS Tel (Ha IpUMepax HEeYNpyTroro B3auMoIeHCTBHS,
YIPYTOro HEeHTPaIbHOTO B3aNMOACHCTBHIS ABYX OJMHAKOBEIX TEl, OJHO U3
KOTOPBIX HEIOBIIKHO);

Pemenne 3a1a4 ¢ HCIIOIb30BaHHEM 3aKOHA COXPAHEHUS HMITYIIbCA;
Omnpenenenne pabOTH! CHIIBI YIPYTOCTH IIPU HOABEME Tpy3a C
UCIIOIB30BaHIEM HEMOBIKHOTO U IOABIDKHOTO OJIOKOB;

W3mepeHne MOIHOCTH;

HW3mepenue NOTEHIHATBHON YHEPTUH yIPYTO AeOPMUPOBAHHON

Py KHHBI;

W3mepeHue KUHETHYECKOH SHEPTHH Tea 110 JUTHHE TOPMO3HOTO ITyTH;
DKCNepHMEeHTaIbHOE CPAaBHEHHE M3MCHEHHS IIOTCHIIHAIbHON U
KHHETHYECKOIl SHEprHil Tela NpH JBIKCHNH 10 HAKIIOHHOH IIIOCKOCTH;
DKcneprMeHTalbHas IIPOBEPKA 3aKOHA COXPAHEHUs MEXaHUYECKOH SHEPruy
pH CBOOOTHOM IaJICHUY;

IpumMeHeHue 3aK0HA COXpaHEHHs! MEXaHUYECKOH SHEPTHH ULl pacuéTa
MOTEHLHAILHON ¥ KUHETHYECKOH SHEPruii Tena;

Pelenue 3a1a4 ¢ UCMOIb30BAaHHEM 3aKOHA COXPAHEHUS MEXaHUYECKOH
SHEPIHH;

YcrHblit
orpoc;
KoHTponbHas
paborTa;
JlaboparopHast
pabora;

https://www.yaklass.ru/p/fizika/9-klass/zakony-
dvizheniia-tel-osnovy-kinematiki-12594

HWroro no pazaeny

40

Pasnien 2. Mexanuueckue KoieGaHust U BOJTHbI

2.1

Mexannveckue KojiedaHusi

7

0

;

Habmonenne xonebaHnii moj NefCTBHEM CHII TSHKECTH M YIIPYTOCTH U
oOHapysKeHHe MOJ0OHBIX KOJIeOaHUI B OKPYXKAIOLIEM MUDE;

AHanu3 koneGaHui rpy3a Ha HUTU ¥ Ha NIpyxuHe. OnpesieseHie 9acToThl
KONeOaHNH MaTeMaTHIECKOr0 U IPYKUHHOTO MassTHHKOB,

Habtonenue u 00bsiCHEHUE SIBJICHUS PE30HAHCA;

VccnenoBanne 3aBHCHUMOCTH NepHo/a KONeOaHMI MOIBEMIEHHOTO K HUTH
rpy3a OT AJMHBI HUTH;

ITpoBepka He3aBUCHMOCTH IEpHOZa KoeOaHuil Ipy3a, MOJBEIIEHHOTO K
JIEHTE, OT MacChl rpy3a;

Habmonenne 1 00cyskIeHHE ONBITOB, TEMOHCTPUPYIOIIHUX 3aBHCUMOCTb
nepuoa KojaeOaHuil MpyKUHHOTO MasTHUKA OT MacChl Tpy3a U KECTKOCTU
TPYXKUHBI;

IIprmeHeHne MaTeMaTHIECKOTO U NPYKHHHOTO MasTHUKOB B KA4ECTBE
MO/ieNel 11 ONUCaHuUsI KOJIeOaHHi B OKPYIKAIOIIEM MHUPE;

Perenne 3a/1a4, CBA3aHHBIX ¢ BHIYUCICHUEM WITH OIIEHKOH 4acTOTHI
(nmepuopa) KonebaHui;

VerHbrit
ompoc;
[MucbmenubIit
KOHTPOJIb;
JlaboparopHast
paborta;

https://www.yaklass.ru/p/fizika/9-
klass/mekhanicheskie-kolebaniia-zvukovye-volny-
18755




2.2. | MexaHu4ecKue BOJIHBI. 8 1 0 OOHapyeHHE U aHAJIN3 BOJIHOBBIX SBICHHUI B OKPYKAIOIIEM MUPE; VYcTHbli https://www.yaklass.ru/p/fizika/9-
3ByK Hab6unroeHne pacpocTpaHeHus IPOJOJIBHBIX U MONEPEYHBIX BOH (Ha ormpoc; klass/mekhanicheskie-kolebaniia-zvukovye-volny-
MO/IeN1) U 0OHApy’KEHHE aHAJIOTMYHBIX BUJIOB BOJIH B IPUpPOAE (3BYK, Kontponsrass | 18755
BOJISTHBIC BOJIHBI); pabora;
Bblunciienre JIHHBI BOJIHBI M CKOPOCTH PACTIPOCTPAHEHHS 3BYKOBBIX
BOJIH;
DKCIEPUMEHTAIIbHOE ONPEAENEHHE IPAHHUL] YACTOTHI CIIBIIIMMBIX
3BYKOBBIX KOJIeOaHHIf;
HaGuro/ieHue 3aBHCUMOCTH BBICOThI 3ByKa OT YaCTOThI (B TOM YHUCIIE C
HCIIOJIb30BAHUEM MY3bIKAIbHBIX HHCTPYMEHTOB);
HaGurozienue u 00bsICHEHHE SIBIICHUS aKYCTHYECKOTO PE30HAHCa;
AHanu3 OpUrHHAIBHOTO TEKCTa, OCBSMIEHHOTO HCIIONb30BAHHIO 3ByKa
(1M yabTpa3ByKa) B TEXHUKE (IX0JIOKALMS, YIABTPA3BYK B MEAULIMHE U
1Ip.); BBILIOJIHEHHE 3a/[aHHI [0 TEKCTY (CMBICIIOBOE YTEHHE);
Hroro no paszpeny 15
Paznen 3. D1eKTpOMarHuTHOE MOJIe U YIeKTPOMATHHTHbIE BOJTHBI
3.1. | DaexrpomaruutHoe noseu | 6 1 1 TToctpoenue paccysxaeHuit, 000CHOBBIBAIOINX B3aHMOCBSI3b VYernbiit https://www.yaklass.ru/p/fizika/9-
3/IeKTPOMATrHUTHBIE BOJIHbI 9JEKTPHYECKOTO ¥ MATHUTHOTO ITOJIEH; oIpoc; klass/elektromagnitnoe-pole-535026
DKCIEPUMEHTABHOE U3yUeHUE CBOICTB 3JEKTPOMATHUTHBIX BonH (B Tom | [Tucemennniii | https://videouroki.net
YHCIIe ¢ IIOMOIIBIO MOOYMIIEHOTO Tee(oHa); KOHTPOJIb;
AHain3 peHTreHOBCKHX CHUMKOB Y€JIOBEYECKOr0 OPTraHn3Ma; KouTposnbHas
AHaIu3 TEKCTOB, OMUCHIBAIOLIKMX IPOSIBICHHUS dJIEKTPOMArHUTHOTO pabota;
M3JIYYEHHUs B IIPUPOJIE: KUBbIE OPTaHU3MBI, H3TyYEHHs] HEOECHBIX TeIl JlaGopatopHast
(CMBICIIOBOE YTEHHE); pabora;
Pacrio3HaBaHUe U aHAJIM3 PA3JINIHBIX IPUMEHEHHH JIEKTPOMATHHTHBIX
BOJIH B TEXHHUKE;
Peuenue 3a1a4 ¢ UCIOIB30BAHHEM (YOPMYII ISl CKOPOCTH
9JIeKTPOMATHUTHBIX BOJIH, UTHHBI BOJIHBI H YaCTOThI CBETa;
Hroro no pazaeny 6
Pasnen 4. CBeroBble siBICHHUS
4.1. | 3akousbl pacupocrpaHenuss | 6 0 0 Haburo/ieHue OnbITOB, 1€MOHCTPUPYIOIINX SBJICHAE NPIMOIMHERHOTO VerHbli https://www.yaklass.ru/p/fizika/8-klass/izuchaem-
cBeTa pacrpocTpaHeHus cBeta (BO3HUKHOBEHHE TEHH U TIOyTEHHU), M UX orpoc; svetovye-iavleniia-131515
HHTEPIPETALMS C UCTIONB30BAHUEM TTOHSTHS CBETOBOTO JIy4a; [TicbMeHHBIN
OOBsICHEHHE M MOJIETMPOBAHIE COMHEYHOTO U JIyHHOTO 3aTMEHHIA; KOHTPOJIb;

HccnenoBaHue 3aBUCUMOCTH yTJIa OTPaKEHHS CBETOBOTO JIyda OT yIia
naJieHus;

M3y4enune cBOMCTB M300paXKeHUS B IIIOCKOM 3€pKale;

Habmonenne 1 00bSICHEHHE OIBITOB IO TTOTYYSHHIO H300paKEeHUIT B
BOTHYTOM U BBITYKJIOM 3epKanax. Habmronenue u 00bsACHEHHE OIBITOB 110
MPETOMIJICHUIO CBETA HA TPAHUIIE Pa3JIMYHbIX CPEll, B TOM YHCIIE OIBITOB C
HOJHBIM BHYTPEHHHM OTPaXKCHHEM;

Hccnenosanne 3aBUCUMOCTH yTJIa IPENOMIIEHHS OT yIJla NajleHus
CBETOBOTO JIyya Ha I'PAHUIIE «BO3LyX—CTEKIION;

PacrniosnaBanue sBIeHUI OTpaskeHUs U MIPEIOMIICHUS CBETa B
HIOBCEHEBHOM JKU3HI. AHAIN3 M OOBSICHEHHE SBJICHHS ONTHYCCKOTO
MHUpaxa;

Perenue 3aa4 ¢ UCHOIb30BaHUEM 3aKOHOB OTPAXKEHUS M TIPEJIOMIICHUS
CBETa;




4.2. | JIuu3el u onTHYECKHE 6 [Tony4enue n300paxeHHil ¢ MOMOIIBIO COOUPAIOLIEH U paccenBarOILeH Yerubrit https://www.yaklass.ru/p/fizika/8-klass/izuchaem-
NpHOOPBI TIMH3; ompoc; svetovye-iavleniia-131515
Onpenenenne GOKYCHOr0 PACCTOSHHUS U ONTHYECKOH CHIIBI cOOMparoweit KontponpHas
JIUH3BI; pabora;
AHanu3 yCTpoiCTBa U NPHUHIMIA JEHCTBHS HEKOTOPBIX ONTHYE CKUX JlaGoparopHast
npubopoB: doToanmapara, Mukpockona, teneckona(MC — 6uonorus, paborTa;
ACTPOHOMHS);
Amnanus sBlIeHU 6JIM30PYKOCTHU U JalbHO30PKOCTH, IPUHLIUIIA AEHCTBHS
oukoB (MC — Ouomorus);
4.3. | Pa3nosxenue Gesoro ceera B | 3 Habmronenue 1o pa3IoxkeHHIo 0eIoro cBeTa B CEKT; VYerublit https://www.yaklass.ru/p/fizika/8-klass/izuchaem-
CIIEKTP HabmroneHue 1 00bSCHEHHE OIBITOB T10 TIOTYyYESHHIO OEJIOro CBeTa IMpH 01Ipoc; svetovye-iavleniia-131515
CIIO)KCHUHU CBETA Pas3HBIX LIBETOB;
IpoBesneHne n 0OBSCHEHUE OMBITOB IO BOCIPHUATHIO LIBETA IPEMETOB
IIpH UX HAaOMIOJEHUHN Yepe3 BETOBbIe GHIBTPHI (LBETHBIE OUKH);
Hroro no pazaeny 15
Pasgen 5. KBaHTOBBIE SIBJIEHHS
5.1. | Mcnyckanue u norJiomenue | 4 OGcyskaeHue ey onbIToB Pesephopya 1o HeclieJoBaHHIO aTOMOB, VYerusiii https://resh.edu.ru/subject/lesson/5909/start/48492/
CBETa aTOMOM BBIZABIKCHHE THIIOTE3 O BO3MOXKHBIX PE3yJIbTATAX OIBITOB B 3aBUCHMOCTH | OIPOC; https://videouroki.net
OT MPEAIIONAraeMOr0 CTPOSHHSI ATOMOB, (JOPMYITHPOBAHHE BBIBOJOB U3 ITnceMeHHBIH
PE3yJIbTAaTOB OIBITOB; KOHTPOJIb;
OGcyxieHne NPOTUBOPEU A IIIAHETAPHOM MOJIENM aToMa U ocHoBauui st | JlabopaTopras
runore3s! bopa 0 crannoHapHBIX OpOMTaX HIEKTPOHOB; pabora;
HaGutoieHue CIuIomHbIX U JIMHEHYaThIX CHEKTPOB U3JIYUSHHs Pa3InuHbIX
BewecTs. OOBbSICHEHHE TMHEHYATIX CIIEKTPOB U3ITy4CHHUS;
5.2. | CrpoeHue aToMHOrO0 s1/1pa 6 OGCyx1eHne BO3MOXKHBIX TUIIOTE3 O MOJIEIISIX CTPOCHHS APa; VerHbiit https://resh.edu.ru/subject/lesson/5845/start/151635/
OmnpefieneHne cocTaBa siep MO 3a[aHHBIM MAaCCOBBIM H 3apsI0BBIM ompoc;
YHCIIaM U IO IIOJOXKEHHIO B IIEpHOANIecKoil cucteMe anementoB (MC — | Tectuposanue;
XUMHS);
AHanu3 U3MEHEHHUs COCTaBa siipa M ero MOJ0XKEHHUS B IEPHOAMIECKOM
cucteme npu apaanoaktuBHocTH (MC — xumus);
HccenenoBanue TpeKoB a4acTHIL IO TOTOBBIM (oTorpadusm;
OGHapyeHHe U H3MepeHHe PaJHAHOHHOTO (hOHA C TIOMOLIBIO
JI03MMETpa, OLICHKA €0 HHTCHCHBHOCTH;
AHanu3 OHONOTHYECKUX M3MEHEHH, IIPOMCXOJSIIIHX MO JEHCTBHEM
paanoakTuBHBIX u3nydenuid (MC — Ouonorus);
Vcnonb30BanHue paiiOakTHBHBIX u3lydenuii B Mexuimae (MC —
Ouonorus);
5.3. | SInepHbie peakuuu 7 Penrenue 3a7a4 ¢ UCIOTB30BaHUEM 3aKOHOB COXPAHEHHS MACCOBBIX U VcTHbIH https://resh.edu.ru/subject/lesson/4918/start/48463/
3apsI/IOBBIX YHCEIl HA ONpE/IeIeHHE PE3yJIbTaToB SEPHBIX PEaKIIHii; aHaIn3 | OMPoC;
BO3MOKHOCTH W/ HEBO3MOXKHOCTH SIACPHOM PEaKIui; KonTtposnsHas
OlieHKa SHEPTHH CBSI3H s/IEp C MCIOJb30BaHueM (HOpMyIIbl DHHIITEHHA, pabora;
OGCykIeHne MePCIeKTHB UCTIONb30BaHMS YIIPaBIseMoro Tepmosiaeproro | Jlaboparopras
CHHTE3A; padorta;
OOGCyxIeHne NPEUMYIIECTB U SKOJOTHYECKUX TIPOOIIEM, CBSI3aHHBIX C
saepHoii sHepreTukoit (MC — skonorus);
Hroro no pasueny 17

Paznen 6. IloBTOpHTE/ILHO-0000IA0IMIT MOTYJIH




6.1. | CucremaTuzanus u 9 0 BrinosnHenue yueOHbIX 3a1aHuii, TPEOYIOIIUX JEMOHCTPALUI VeTHbiit https://phys-oge.sdamgia.ru
06001IeHHe MPeIMeTHOTO KOMITETEHTHOCTEH, XapaKTEPH3YIOIINX ECTECTBEHHOHAYYHYO OIHpoc;
coAepKaHMsl M ONbITA Jest - TPaMOTHOCTb:- IIPUMEHEHUs NOJTyYEHHbIX 3HAHHH 111 HAYYHOTO Tectuposanue;
TeJBLHOCTH, MPHOOPETEHHOTO 00bsicHeHNsT PU3MYECKUX SBICHHUI B OKPY)KAIOLIEH IPHPO/IE U TIOBCELHEB -

TIPU H3Y4eHHH BCero Kypca HOI JKM3HH, @ TAKKE BBIBIICHUS (PH3HYECKUX OCHOB Psia COBPEMEHHBIX
uzuku TEXHOJIOTH;- IPUMEHEHHSI OCBOCHHBIX 3KCIIEPUMEHTANIbHBIX YMEHUHN ISt
HCCIIEA0BaHMs (PU3NUYECKHX SBICHUMH, B TOM YHCIIE AT IIPOBEPKHU THIIOTE3
BBISBJICHUS 3aKOHOMEPHOCTEH;
Peurenne pacu€THBIX 3a/1a4, B TOM YHCIIE PE/IOIAraroiuX
HCIIONIb30BaHKE (PU3HUECKOI MOJIC/IH M OCHOBAHHBIX Ha COJCPIKAHUI
PA3INYHBIX PA3aeIoB Kypca QH3HKH;
BbInosHeHue 1 3alpTa FPYNIOBBIX WM HHIXBHIYaIbHbBIX IPOCKTOB,
CBSI3aHHBIX C COJIEPIKAHUEM Kypca (U3HKH;
Hroro mo pasneny 9
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Uundposble o6pasoBaTenbHble pecypcbl U o6opyaoBaHue:

KomnbtoTep.

MpoekTop.

NHTepaKTUBHAA AOCKa.

JNTabopaTopHbIit KOMNAEKT «MexaHnKa», «INeKTpuyectso», «TepMmoanuHammnKa», «OnTuKa».

Uundposan nabopatopus no pusmnKke ueHTpa «Toyka pocta» MBOY «OKpOBCKUIA anLein» .



