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IHHOACHUTEJIBHASA 3AIIMCKA

CopneprxaHue mporpamMMbl HAIIPaBJICHO Ha (POPMUPOBAHHE €CTECTBEHHOHAYYHOH I'PaMOTHOCTH YYAILTUXCS H
OpraHu3aIuio U3ydeHus (PU3NKHU Ha JESTETLHOCTHON OCHOBE. B Hell yUUTHIBAIOTCS BO3MOKHOCTH NPEIMETa B
peanmzauuu TpedoBanuit ®I'OC OOO K mIaHUPYEMbIM JUYHOCTHBIM WU METANPEAMETHBIM pE3ylbTaTaM
o0y4eHus, a TaKkKe MEXIPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB HA YPOBHE OCHOBHOTO
o0miero o0pa3oBaHuUs.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Kypc ¢usuku — cucremooOpa3syromuii a1 €CTeCTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB, IMOCKOJIBKY
(bu3UYEeCKUe 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, M3y4aeMbIX XUMUEH, OUOJIOTHEH, aCTpPOHOMUEH U
¢dusnueckoit reorpadpueit. dusmka — 5TO TMPEAMET, KOTOPbI HE TOJIHKO BHOCHT OCHOBHOW BKJIAJ] B
€CTECTBEHHOHAY4YHYIO0 KapTUHY MHpa, HO U MPEIOCTaBIsAeT Hanboee sCHble 00pa3ibl MPUMEHEHHS] HAYYHOTO
MeTO/1a O3HaHMs, T.€. croco0a NOoJydeHHs! TOCTOBEPHBIX 3HaHUM 0 Mupe. Hakonen, ¢puznka — 3To npeaMer,
KOTOPBIM Hapsy ¢ IpYrUMH €CTECTBEHHOHAYYHBIMH IIPEIMETaMH J0JKEH JaTh HIKOJbHUKAM Ipe/ICTaBICHHE
00 yBIIEKaTeIbHOCTH HAYYHOTO UCCIIEI0OBAHUS U PaJIOCTH CAMOCTOSITEILHOTO OTKPBITHSI HOBOTO 3HAHMUS.

Onna w3 TaBHBIX 3ama4 (U3HUYECKOTO OOpa3oBaHUsI B CTPYKType OOIIEro 0O0pa3oBaHUs COCTOUT B
(bopMHUpPOBaHUM €CTECTBEHHOHAYYHOU I'PaMOTHOCTHU U MHTEpeca K HayKe y OCHOBHOW Macchl 00ydaroIiuxcs,
KOTOpble B JajibHEHIIeM OyIyT 3aHSAThl B CaMbIX pa3HO 00pa3HbIX cdepax gesrenbHocTH. Ho He MeHee
BAKHOW 3a/Jauyedl SABJISIETCS BBISBICHUE W IMOATOTOBKA TAJAHTIMBBIX MOJOJBIX JIOAEH JUIsl TPOAOJIKEHUS
oOpa3oBaHusi W JalbHelmell npodecCHOHaIbHONW JEATENIBHOCTH B 00JAaCTH E€CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUN U CO3/JaHUM HOBBIX TeXHOJIOTUH. COrjlacHO MPUHATOMY B MEXKIYHApOJHOM COOOIECTBE
onpenenenuio, «EcTecTBeHHOHayuHass IPaMOTHOCTh — 3TO CIOCOOHOCTh 4YellOBEKa 3aHUMAaTh AKTUBHYIO
IPaXIAHCKYIO MO3HUIMIO MO0 OONIECTBEHHO 3HAYUMBIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMH, U
€ro rOTOBHOCTh MHTEPECOBAThCA €CTECTBEHHOHAYYHBIMHM HAesIMU. HaydyHO IpaMOTHBIN 4€IOBEK CTPEMUTCS
y4acTBOBAaTh B AapryMEHTHPOBAHHOM OOCYXJIEHUU MpOOJieM, OTHOCSIIMXCS K €CTECTBEHHBIM HaykaMm U
TEXHOJIOTHUSIM, UTO TPEOYeT OT HEro CIEAYIOIINX KOMIETEHTHOCTEH:

— HAY4YHO OOBACHATH SIBJICHUS,
— OLCHHMBATH U IIOHUMATb 0COOEHHOCTH HAay4YHOI'O UCCJIICO0BAaHMI,
— HHTCPpHNPCTUPOBATH JaHHBIC U UCIIOJIB30BaTh HAYYHBIC JOKA3aTCIILCTBA AJId ITOJTYUCHHUA BBEIBOJOB.

N3ydyenne ¢us3nku CHocoOHO BHECTH pellaloImuidi BKiIag B (OPMHUPOBAHHE €CTECTBEHHOHAYYHOM
IrPaMOTHOCTHU O0YyYarOIINXCS.

HOEJIX U3YYEHUSA YYEBHOI'O ITPEIMETA «®U3UKA»

enmn wu3yuyeHuss (GU3MKM Ha YPOBHE OCHOBHOro oOmiero oOpa3oBaHus omnpeneneHsl B KoHuenuu
npernojaBaHus yueOHoro npenmera «®dusnka» B oOpa3oBarenbHbIX opranusanusax Poccuiickoit denepanuny,
peanu3yolMx OCHOBHBbIE 00I1e00pa3oBaTebHble MPOTpaMMbl, YTBEp)KIAEHHOW pemeHneM Koiuteruu
MunucrepcTBa npocsenienus Poccuiickoit denepanyn, npotokost ot 3 gexkadbps 2019 r. Ne [TIK-4BH.

Lenu u3ydenus GU3uKu:

— HpI/IO6peTeHI/IC HHTEpPCCa U CTPEMIICHU 06yqa101u1/1x051 K HAYyYHOMY U3Y4YCHUIO IPUPOALL, PA3BUTHUEC HX
HWHTCJUICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCTCI>1;

— Pa3BUTHUC Hpe,[[CTaBJ'IeHI/Iﬁ 0O HAyYHOM MCTOJAC IIO3HAHUSA U (I)OpMI/IpOBaHI/Ie HUCCICI0BATCIILCKOI'O

OTHOIICHUS K OKPY’KAaIOIIUM SBJICHUAM,



— (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa M3y4eHHS OCHOB CTPOCHHUS MaTepuul U
(byHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— (dopmupoBaHKE MPEACTABICHUI O poiu (PU3UKH /ISl PA3BUTHUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOT Ui,

— pa3BHUTHE TMPEACTABIECHUI O BO3MOXHBIX cdepax Oyaymedl mnpodeccHoHaTbHON NeATETbHOCTH,
CBSI3aHHOU C (PM3HMKOH, MOATOTOBKA K JalbHEHIIEMY 00YYEHHUIO B ’TOM HAIIPABJICHHH.

JlocTipkeHne STHX Leled Ha YpOBHE OCHOBHOTO 00mIero o0Opa3oBaHHs OOecCIeuMBaeTCs pelIeHueM
CIIETYIOIIHX 3aa9:

— TpUOOpeTeHHe 3HAHWKA O JUCKPETHOM CTPOSHHHM BEIIECTBA, O MEXaHWYECKHX, TEIJIOBBIX,

QJICKTPUYCCKHUX, MArHUTHBIX U KBAHTOBLIX SBJICHUAX

— MpuoOpeTeHrne YMEHUW OIUChIBaTh W OOBICHATH (DU3UYECKHE SBJICHHUS C HCIOJIb30BaHHEM
MOJyYECHHBIX 3HAHUI;

— OCBOCHHE METOJIOB pEHICHUS MPOCTEUIINX pacuE€THBIX 3a/lad C HCIOJIb30BAHUEM (DU3MUIECKUX

MO)IeJ'IeI\/II, TBOPUYCCKUX U NMPAKTUKOOPHUCHTUPOBAHHBIX 3a1a4,

— pa3BUTHE YMEHUU HaOIIOAAaTh MPUPOJHBIE SIBICHUS U BBIMOJIHITH OMNBITHI, Ja00OpaTopHble PabOTHI U

OKCIICPUMCHTAJIBHBIC UCCIICIOBAHUSA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOCHHE NPUEMOB paboThl ¢ MHMopMaIuel (HU3NIECKOTO COJAepkKaHUsA, BKIIOYass MHGOPMAIUIO O
COBPEMEHHBIX JOCTI)KEHUSIX (DM3UKH; aHATIN3 U KPUTUYECKOE OlIEeHUBaHUe HH(DOpMaIINH;

— 3HAKOMCTBO cO cdepamu mnpodecCHOHANBHOW JEATEIbHOCTH, CBS3aHHBIMH C (U3HKOH, W
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTIIKEHHSIX (PH3UIECKOM HAYKH.
MECTO YYEBHOI'O IPEJJIMETA «®U3UKA» B YYUEBHOM IIJIAHE

B cootBerctBUn ¢ ®I'OC OO0 ¢usuka sBusercs o0s3aTeNbHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO OOIIIETO
oOpasoBanus. J[aHHas mporpamMma mpeaycMaTpuBaeT uydeHue (Gpu3uku Ha 6a30BOM ypoBHE BOOBEME 238 4 3a
TpH ToJ1a oOydeHust o 2 4 B Henento B 7 U 8 kjiaccax u 1o 3 4 B Hezenmo B 9 kiacce.



COJEP)KAHME YYEBHOI'O IPEIMETA

7 KJIACC

Paszjnen 1. ®usuka u eé posib B NO3HAHUM OKPY:KAIOLIEr0 MUpa

du3nka — Hayka O MpUPOJe, M3ydaeT (PU3MUECKUE SBJICHHS: MEXaHHUYECKUE, TEIUIOBBIC, JICKTPUUYECKUE,
MarHUTHBIE, CBETOBBIC, 3BYKOBEIE.

Oduznyeckue BenuUHMHBL. M3Mepenwe ¢usnueckux BenuunH. Dusmdeckue mnpubopel. [lorpemrHocTh
U3MepeHunil. MexayHapoiHas cucTeMa eIMHULL

Kak ¢u3uka m apyrue ecTeCTBEHHBIC HAyKH HM3ydaloT Impuponay. ECTeCTBEHHOHAYYHBIM METOJ TO3HAHMS:
HaOJI0/ICHUE, TIOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBMIKEHUE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE THUIIOTE3,
o0bsIcHeHHE Habm01aeMoro sBiieHus. Onrcanue PU3nIecKuX SBJICHUM C TOMOIIBIO MOJIETIEH.

JdeMoHcTpanuu
1. MexaHI/I‘-ICCKI/IG, TCIJIOBBIC, DJICKTPUICCKUEC, MAIrHUTHBIC, CBECTOBBIC SABJICHH.

2. ®u3ndeckue MpUOOPHI U MPOLIEAypa MPSIMBIX H3MEPEHH aHAJIOTOBBIM U II(PPOBBIM IPHOOPOM.

JlabopaTopHble padoThI U ONBITHI

1. Onpenenenne EHBI JEICHUS TIKATB WU3MEPUTEIBHOTO TpHbopa.

2. 3mepeHune paccTOsTHAN.

3. U3mepenne 00bEMa KUIAKOCTH U TBEPIOTO TEIA.

4. Onpenenenue pa3MepoB MajbIX TEll.

5. U3mepenue TemrepaTypbl pH TOMOIIH KUIKOCTHOTO TEPMOMETPA M JATIYNKA TEMIICPATYPHI.

6. [IpoBenneHue wuccienoBaHWsl N0 TMPOBEPKE TUIOTE3bl: JANbHOCTh MOJETa IIApHKa, IMYIIEHHOTO
TOPU30HTAIIBHO, TeM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA ITyCKa.

Pa3nen 2. [lepBoHayajibHbIe CBeIEHUSI 0 CTPOEHHH BelllecTBA

CrpoeHue BemiecTBa: aTOMbl M MOJEKY/bl, UX pa3Mephl. OMNbITHI, JOKa3bIBAIOIIME IUCKPETHOE CTPOEHUE
BemecTBa. ONbITH, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBukeHue yacTuil BemiectBa. CBsi3b CKOPOCTH JABMKEHUS YaCTHIL C TeMIIepaTypoil. bpoyHoBckoe IBIKEeHUE,
muddys3us. BzaumoeiicTBue yacTuil BeIecTBa: NPUTSHKEHUE U OTTAIKUBaHUE.

ArperaTHble COCTOSTHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIAKOCTEH U TBEPABIX (KPUCTAIIMYECKHUX) Tell.
B3aumocBs3p Mexy CBOWCTBAMHU BEILECTB B Pa3HBIX arperaTHBIX COCTOSHUSX M MX aTOMHOMOJIEKYJISPHBIM
ctpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJABL. B3auMOCBSI3b MeXkay CBOWCTBAMHU BEIIECTB B
pPa3HBIX arperaTHbIX COCTOSIHUAX M HMX aTOMHOMOJIEKYISPHBIM cTpoeHueM. OCOOEHHOCTH arperatHbixX
cocTosiHui BOJbl. OCOOEHHOCTHU arperaTHbIX COCTOSTHUM BOJIBI.

JdeMoHcTpanun

1. Habnionenne OpOYyHOBCKOTO JBHKEHUSI.

2. HaGmronenue muddysuu.

3. Habmronienue siBieHuiA, 00OBACHSIONINXCS MPUTSKEHUEM WM OTTaJTKMBAHUEM YaCTHI] BEIIECTB.

JlabopaTopHbie padoThI U ONBITHI

1. Ouenka guaMeTpa aToMa METOI0M PAIOB (C HCTOIb30BaHHeM (QoTorpaduii).
2. OnbITH IO HAOMIOJICHHUIO TETIJIOBOTO PACIIMPEHHUSI Ta30B.

3. OnbITH IO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISPHOTO MPUTSIKCHHUS.

Pa3nen 3. /IBU:KeHHe M B3aUMO/1eiiCTBUH

Mexanuueckoe aBmxeHue. PaBHomepHoe U HepaBHOMEpHOE ABMxKeHUE. CKopocTh. CpelHsst CKOPOCTh MPHU
HEPaBHOMEPHOM JBWKEHUM. Pacuér myTv W BpeMEHHM IBWKEHHUSA. PaBHOMEpHOE M HEPAaBHOMEPHOE B -
xeHue. CkopocTb. CpeHssi CKOPOCTh IIPY HEPABHOMEPHOM JIBWKEHUU. Pacu€r nyTu u BpeMeHU JBU)KECHHUS.



SIBnenue mHepuuu. 3aKOH MHEpUMU. B3auMonelcTBue Ten Kak NMPUYMHA U3MEHEHUS! CKOPOCTH JIBUKECHUS
Tesl. Macca kak Mepa UHepTHOCTH Tena. [1noTHocTs BemecTBa. CBs3b INIOTHOCTH € KOJUYECTBOM MOJIEKYII B
eIuHUIE 00BEMa BeleCTBa.

Cuna kak XxapakTepucTuka B3aumojedcTBus Teil. Cuma ymnpyroctd U 3akoH I'yka. M3mepeHue cuiibl ¢
IIOMOIIBIO TMHAMOMETpa. fIBiieHne TAroTeHus u cuia TskecTd. Cuna Tspkectu Ha apyrux miaaserax (MO).
Bec tena. HeBecomocts. CioxeHue cuil, HalpaBJIEHHbIX 110 OJHOW IpsiMol. PaBHonelcTBytomas cui. Cuna
TpeHus. TpeHue CKoIbKEeHUs U TpeHue nokos. Tpenue B npupose u texuuke (MC).

JdeMoHcTpanuu

1. HaGmroieHre MEeXaHM9eCcKOTO IBM)KEHUS TeJa.

2. 3Mepenne CKOpoCTH MPSIMOJIMHEHHOTO TBUKEHUS.

3. HabGnronenue siBIeHUs MHEPIIUH.

4. HaGnroneHrne u3MEHEHUs CKOPOCTH ITPU B3aUMO/JICHICTBUU TEJ.
5. CpaBHEHHE Macc 10 B3aUMOJIEHCTBHUIO TEl.

6. CrioskeHHe CHII, HAalPaBJICHHBIX 110 OJTHOU TIPSIMOH.

JlabopaTopHble padoThI U ONBITHI

1. Onpenenenne CKOPOCTH PABHOMEPHOTO JBMKEHMS (IIapHKa B JKMJIKOCTH, MOJETH AIIEKTPHUYECKOrO
ABTOMOOWJIS U T. 11.).

2. Onpeznenenne cpeTHe CKOPOCTH CKOJIBKEHHS OpYyCKa MITH MIaprKa 10 HAKIIOHHOW TIOCKOCTH.

3. Onpeznenenne TIOTHOCTH TBEPAOTO TeJa.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTskeHus (AedopMaliun) Npy>KUHbI OT NPUII0KEHHON CHITBI.

5. OnbIThl, JEMOHCTPHUPYIOLIME 3aBUCUMOCTh CHJIBI TPEHMsI CKOJBKEHHS OT Beca Tela M Xapakrepa
COIPHUKACAIOUINXCS TTOBEPXHOCTEH.

Pa3nen 4. JlaByieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB

Hasnenue. CiocoObl yMEHBIICHHS U YBEIUUYEHUS AaBieHud. [laBieHue raza. 3aBUCUMOCTh JIaBJICHUS ra3aoT
o0néma, Temmneparypsl. Ilepenada naBieHus TBEPABIMHU TEJIaMHU, XKUIAKOCTSIMH W razamu. 3akoH Ilackas.
[TneBMaTHyeckue MalIMHBL. 3aBUCUMOCTb JABJICHUS KHUAKOCTH OT IiIyOuHbI. ['mMapocTtaTudeckuil mapaaokxc.
CooOmaromuecs cocyabl. [ napaBnuveckrie MEXaHU3MBI.

AtMocdepa 3emnn u atMochepHoe AaBicHHE. [IpUUnHBI CylIeCTBOBAHUS BO3IYIITHON 000JI0YKHA 3eMIIH.
Omnsit Toppuuemiu. U3mepenue armochepHoro napineHusi. 3aBUCUMOCTh aTMOC(HEPHOTO 1aBJICHUS OT BBICOTHI
Haj ypoBHeM Mops. [Tpubopsl 1 u3mepeHus atMochepHOro JaBiIeHHUS.

JleiicTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BelTanmkuparomias (apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

JdeMoHcTpanun

. 3aBUCUMOCTb JJaBJICHUS I'a3a OT TEMIIEPATYphI.

. [lepenaua naBieHuUs )KUJIKOCTBIO U TA30M.

. Coobmaromiuecst CoCy/bl.

. 'mapaBnnueckuii pecc.

. [IposiBnenue aericTBus aTMOC(HEpPHOTO JaBICHUS.

. 3aBUCUMOCTD BBITATKUBAOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YaCTH TeJa U TUIOTHOCTH JKUKOCTH.

~N o o B~ 0N

. PaBeHCTBO BHITAJIKMBAIOIIEH CHUIIBI BECY BBITECHEHHOM >KUJIKOCTH.
8. YciioBue miaBaHMs TeIl: IJIaBaHUE WU NOrpy’KCHUC TCJI B 3aBUCUMOCTU OT COOTHOUICHUA IUIOTHOCTEH
TCIa U XKUJIKOCTH.

JlabopaTopHbie padoThI U ONBITHI
1. UccnenoBaHue 3aBUCMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOM B KUIKOCTh YaCTH Tela.



2. OnpezeneHre BBITAIKHBAIOIIEH CHUJIBI, ICWCTBYIONIEH Ha TEJO, MOTPYKEHHOE B )KUIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKHBAIOIIEH CUJIBI, JICHCTBYIONIEH Ha TEJIO B )KUAKOCTH, OT MACCHI TeJa.

4. OnbITHl, AEMOHCTPUPYIOLINE 3aBUCHMOCTb BBITAJIKUBAIOLIEH CHIIbIL, IEHCTBYIOLIEH Ha TEJIO B KHUJIKOCTH,
0T 00bEMa MOTPYKEHHOH B )KUKOCTH YACTH TEJa U OT IJIOTHOCTH KHUJAKOCTH.

5. KoHcTpynpoBanue apeomeTpa Wiv KOHCTPYHPOBAHUE JIOJKU U OIPEEIIEHUE €€ IPy30I0IbEMHOCTH.

Pa3nen 5. PaGora u MmomHoCTh. JHeprus

Mexanudeckast padota. MOIHOCTb.

[IpocThie MexaHM3MBI: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuio paBHOBecus pblyara. llpumenenue
MpaBUJia paBHOBECHUS pbluara K 0J0Ky. «3oi0Toe rnpaBuiio» Mexanuku. KIIJI mpocTeix MexaHM3MOB.
[IpocThie MexaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass sHeprus. Kunernueckas u mnoTeHuuanbHas »dHeprus. llpeBpaiieHue onHOro BHIA

MEXaHUYECKOH HEpPTuu B Jpyroil. 3aKOH COXpaHEHUS YHEPTHH B MEXAHHUKE.

JdeMoHcTpauuu

[IpuMepsl MPOCTBIX MEXAHU3MOB

JlaGopaTopHblie padoThI M ONBITHI

1. Onpenenenne paboOTBl CUIIBI TPEHHUS MPU PABHOMEPHOM JBM)KEHHUM Tella MO0 TOPHU3OHTAIbHOU
MTOBEPXHOCTH.

2. UccnenoBanue ycIOBU paBHOBECHS phIyara.

3. N3mepenne K11/ HakIIOHHOM TIIOCKOCTH.

4. N3y4enne 3aKOHa COXpaHEHUS MEXaHUYECKOH YHEPTHUH.

8 KJIACC

Paznen 1. TenuioBble ABI1eHUSA

Mopnenu TBEPAOrO, KUIKOTO U Ta3000pa3HOro cOCTOsSHUM BellecTBa. Kpucraninyeckue u amopgHbie Tena.
OOBbsicCHEHHE CBOMCTB Ta30B, KUIKOCTEH W TBEPIBIX TEJI HA OCHOBE IMOJIOKEHUN MOJICKYJISIPHO -KHHETHUECKOM
teopun. CMaynBaHUE U KaMWUISIpHbIE sBJIeHUs. TerioBoe pacuiupeHre u cxartue.

Temmnepatypa. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO TETIOBOTO JIBUKEHHS YACTHII.

Buytpennsisa suepruss CiocoObl M3MEHEHUSI BHYTPEHHEW 3HEpPruu: TeIionepenadya u CoBeplleHue padoThl.
Bunel Teronepenayn: TEmIONPOBOIHOCTb, KOHBEKLIUS, U3TyUCHHE.

KonnuectBo TemnoTel. YaenpHas TEMIOEMKOCTh BellecTBa. 1e€IUIO0OOMEH M TEIJIOBOE pPaBHOBECHE.
VYpaBHenue TeruioBoro Oananca. [1naBnenue u oTBepJeBaHNE KPUCTAITMYECKUX BEIIECTB. Y IeNbHAs TEIUIOTa
wiaBnenusa. I[lapooOpasoBanne u kouaencanus. Hcnapenue (MC). Kunenue. VYaenpHas Termiora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT aTMOc(epHOro naBieHus. BiaxxHOCTh Bo3Iyxa.

DHeprus TOIUIMBA. Y JeJIbHAs TeIIOTa CTOpaHHUsl.

[Mpunnuner pabotel TernoBbix asurareneit. KI1J] temnoBoro asurarens. TeruioBele OBUTATENH U 3alluTa
okpyxaromieit cpeasl (MC). 3akoH coxpaHeHHs U TPEBpaIeHHs SHEPTUH B TerIoBbIX mpoueccax (MC).

JdeMoHcTpanuu

1. Habnronenne OpOyHOBCKOTO JBHXKEHUS

. Habmonenue nuddys3un

. Habmroienue siBieHmil cMauMBaHusl U KallWJUIIPHBIX SIBICHUN

. Habmroienue TermnoBoro paciuiupeHust Tel

. I3MeHeHne naBieHus ra3a npu u3MeHeHNH 00bEMa 1 HarpeBaHUU WA OXJIAXKICHUH
. [IpaBuna u3mepeHus TeMieparypbl

. Buner Teronepenaun

O N O O b WODN

. OxJnaXx7eHre pu COBEPIICHUN pabOTHI



9. HarpeBanue npu COBEpIICHUN padOTHl BHEUITHUMHU CHIIAMH
10. CpaBHeHHE TETIIOEMKOCTEH pa3IMYHBIX BEIIECTB

11. Habmronenue KUMneHus

12 .HaGnroneHune moCTOSIHCTBA TEMIIEPATYPHI PH TIIaBICHUH
13. Mopenu TeIIoBBIX JBUTaTENeiH

JlabopaTopHble padoThI U ONBITHI

1. OnbITHI IO OOHAPYKEHUIO JCHUCTBUS CHII MOJICKYISIPHOTO MTPUTSKECHUS

2. OnbBITHI IO BRIPAIIUBAHUIO KPUCTAJIIOB MIOBAPEHHOM COJIM HITH caxapa

3. OnbITH IO HAOIOJICHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH U TBEPABIX TEI

4. OmnpeneneHue 1aBleHUs BO3Ayxa B OaJUIOHE MITIPHUIIA

5. OnbITHI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh [AaBJIEHUS BO3JyXa OT €ro oOhéMa W HarpeBaHus WU
OXJTAXKJCHUS

6. [TpoBepka TUMOTE3bI JIMHEHHOW 3aBUCUMOCTH JTMHBI CTOJIOMKA KHUIKOCTH B TEPMOMETPHUYECKON TpyOKe
OT TeMIIepaTypbl

7. HabGnronenne M3MeHEHHUs BHYTPEHHEH SHEPrUu Teja B Pe3ysibTare TeIulonepenayn u paboThl BHEITHUX
CuII

8. UccnemoBanue sBICHAS TEIUIOOOMEHA TIPU CMEIIUBAHUN XOJIOTHOW M TOPSTYCH BOIBI

9. Onpenenenne KOJIMYECTBA TEIIOTHI, MOIYYEHHOTO BOJIOW MPU TEIUIOOOMEHE ¢ HarpeThIM METaNTMIECKUM
ATUHIPOM

10. Onpenenenre yaenpHOM TETNIOEMKOCTH BEIIECTBA

11. MiccnenoBanue mporiecca HCTapeHHs

12. Onpenenenre OTHOCUTEILHOM BIQXKHOCTH BO3TyXa

13. Onpenenenue yaeabHOM TEMJIOTHI IIABJICHUS JIbJIA

Pa3nen 2. DiiekTpuyeckue U MATHUTHBIE SIBJIEHUSA

DnekTpuzanusa Tea. [[Ba poaa snekTpuyeckux 3apsaaoB. B3aumogelcTBue 3apsokeHHbIX Tenl. 3akoH Kynona
(3aBUCHMOCTD CHJIbI B3aUMOICUCTBHUS 3aPSHKEHHBIX TEJ OT BEIMUMHBI 3apSAJI0B U PACCTOSIHUSI MEXKTY TEJIaMHu).

Dnextpuueckoe mnosie. HanpsEHHOCTh 37eKTpudeckoro mnosis. [IpuHIMN cymeprno3uuuu 3JIEKTPUUECKUX
1oJiei (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. IJIEeMEHTApHbIN deKTpudeckuid 3apsaa. Ctpoenue atoma. [IpoBogHuku u
TURIEKTPUKHU. 3aKOH COXPaHEHUs AIIEKTPUUECKOTO 3apsia.

DNEeKTpUUYECKUH TOK. YCIOBHS CYHIECTBOBAHHS AJIEKTPUYECKOTO0 TOKa. VICTOYHMKH MOCTOSHHOTO TOKA.
JIecTBHS ANIEKTPUUECKOrO TOKa (TEIJIOBOE, XUMUYECKOE, MAarHUTHOE). DIEKTPUYECKUH TOK B KUAKOCTAXHU
razax.

Onektpuueckas nenb. Cuia Toka. DinekTpuueckoe HampspkeHue. CONnpoTUBICHHE MPOBOJHUKA. YIENbHOE
CONPOTHUBIIEHUE BellecTBa. 3akoH Oma ans ydactka uenu. [lociaenoBarenbHoe U napaieIbHOE COSIUHEHNE
MIPOBOIHUKOB.

PaGoTta 1 MOITHOCTB IEKTpUUECKOTO ToKa. 3akoH Jxoyns— JleHna. Dnekrpudyeckue Henu U moTpeOuTenu
ANIEKTpUYECKOi SHepruu B ObITy. KopoTkoe 3aMbIKaHUE.

[locTrosiHHbIE MarHuTH. B3auMopeicTBHME MOCTOSIHHBIX MAarHUTOB. MarHuTHoe moJsie. MarHutHoe mnosue
3eMIIM U €ro 3HAaYeHHUEe 7Sl )KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE MOJie 3JIEKTPUUYECKOTO TOKA.
[IpuMeHeHHne 53JIEKTPOMAarHUTOB B TeXHUKE. JlelicTBME MarHMTHOTO TOJII Ha THPOBOJHUK C TOKOM.
DNEeKTpoABUTaATENb MOCTOSTHHOTO TOKA. VCIOIb30BaHNEe 3JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX MHA
TpaHCHOPTE.

Omneitel @apanes. SIBneHue snekTpoMaruuTHOW UHAYKIMH. [IpaBuno Jlenna. Onexrporeneparop. CrocoOs

MMOJIYYCHHUA BHGKTqueCKOﬁ OHCPIHHU. QHGKTPOCTaHLII/II/I Ha BO300HOBIIEMBIX HCTOUYHHKAX SHCPTUHU.



JdeMoHcTpanuu

1.
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DneKkTpu3aIus Tei

JIBa posa 2JIEKTPUUECKUX 3apsiI0B U B3aUMO/ICHCTBUE 3aPSKEHHBIX TEJl
YCTpOoUCTBO U JEHCTBUE IIEKTPOCKOIIA

DnexTpocTaTHuecKas HHAYKIUS

3aKOH COXpaHEHHUs ANEKTPUUECKHUX 3apsi/I0B

[IpoBOAHUKY ¥ TUIIEKTPUKU

MoenupoBaHUE CUIOBBIX JTUHUM 3JIEKTPUUECKOTO MOJIA

Hcrounuku mocTosIHHOTO TOKa

JIENCTBHS DJIEKTPUUYECKOTO TOKA

. DIEKTPUUECKHUI TOK B )KUJIKOCTH

. ['a30BBIH pa3psn

. I3mepenue cuitbl Toka aMnepMeTpoM

. I3Mepenue aneKTpuuecKoro HaIpsKeHUs BOJIBTMETPOM

. Peocrar u Mara3un conpoTUBIECHUI

. B3anmoeicTBrIe TOCTOSTHHBIX MarHUTOB

. MoenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHHS MOJFOCOB MarHuTa

. MozenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB

. OneIT Opcrena

. MarnuTHOE noJie TOKa. DJNEKTPOMATrHUT

. JleficTBe MarHWTHOTO TIOJIS HAa MPOBOJIHUK C TOKOM21 DIIeKTpOABUTATENb IOCTOSTHHOTO TOKA
. UccnenoBanue siBIECHUS SJIEKTPOMArHUTHON UHIYKIIMA

. OnbrTel apanes

. 3aBUCUMOCTb HaNlPaBJICHUSI MHIYKIIMOHHOTO TOKa OT YCJIOBHUM €r0 BO3SHUKHOBEHHUS
. DJEKTpOreHepaTop NOCTOSIHHOTO TOKA

JlaGopaTopHblie padoThI M ONBITHI

1.
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6.

OnpIThI 10 HAOIOACHUIO AIEKTPU3ALINUU TeT UHAYKIHUEH U IPU CONMPUKOCHOBEHUHU

HccnenoBanue neiCTBUS 3JEKTPUUECKOTO TOJIS HA IPOBOJAHUKH U AUAIEKTPUKH

CO6opka u mpoBepka padoThI JIEKTPUUYECKOI 1IN MOCTOSTHHOTO TOKA

W3mepenue u perynupoBaHue CUJIbl TOKa

W3mepenue u perynupoBaHue HaMpsHKEHUs

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO Yepe3 PE3UCTOp, OT COMPOTHBICHUS pPE3UCTOpa U

HaIIPAXKCHHUA Ha PE3UCTOPC

7.

OHLITBI, ACMOHCTPUPYIOIIUC 3aBUCUMOCTD 3JICKTPUYCCKOTI'0 COMPOTHUBIICHUS ITPOBOAHNKA OT €ro IJIUHBI,

IIomaau mornepeyHoro CCUCHUsA U MaTcpualia

8.
9.

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

IIpoBepka mpaBuia CII0KEHHUS HAIIPSDKEHUM IIPU MOCIEA0BATEIbHOM COEAMHEHUH IBYX PE3UCTOPOB
IIpoBepka mmpaBuia s CUIIBI TOKA IIPU MapaJuIeIbHOM COEUHEHUN PE3UCTOPOB

Omnpenenenue paboThl AEKTPHUUECKOTO TOKA, HIYILEr0 YEPE3 PE3UCTOP

Onpenenenne MOIHOCTH JIEKTPUUIECKOTO TOKA, BBIACIAEMOMN Ha PE3UCTOPE

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA, UYLIErO YEPE3 JIAMIIOUYKY, OT HAIIPSDKEHUS HA HEN
Onpenenenne KI1/I narpeBarens

HccnenoBanue MarHuTHOTO B3aUMOIEHCTBUS ITOCTOSIHHBIX MarHUTOB

W3yueHrie MarHuTHOTO MOJIsI TOCTOSIHHBIX MarHUTOB MPU UX 0OBEANHEHUH U pa3fieiIeHUN
HccenenoBanue AeCTBUS IIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENIKY



17. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCHMOCTD CHJIbI B3aUMOJICHCTBHS KATYIIKUA ¢ TOKOM M MarHuTa OT CHJIBI
TOKA Y HAIpaBJICHUS TOKA B KaTYIIKEe

18. V3yueHue neHCTBUS MAarHUTHOTO TTOJISI HA TPOBOJAHUK C TOKOM

19. KonctpynupoBanue u u3zydyeHHe pabOTHl 3JIEKTPOJBUTATEIS

20. N3mepenne KITI anexTpoaBuraTeaIbHON YCTaHOBKH

21. OUBITHI IO UCCIIETOBAHUIO SBJICHUS AJIEKTPOMArHUTHON MHIYKIIMU: UCCIIEJOBAHNE U3MEHEHUH 3HAYCHUS

W HallpaBJICHUA WHAYKIIHOHHOI'O TOKaA.

9 KUIACC
Pa3nes 1. Mexanuveckue siBJIeHUS

Mexannueckoe nBwxkeHue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCHUTENBHOCTh MEXaHMUYECKOTO
JIBH>KEeHUs. PaBHOMEpHOE NpsIMOJIMHENHOE ABUKEeHHE. HepaBHOMEpHOE MPSIMOJIMHENHOE JBUKECHUE.

Cpennsisi ¥ MTHOBEHHAs1 CKOPOCTh TeJia MPU HEPABHOMEPHOM JIBHKCHHH.

VYckopenue. PaBHOyckopeHHOE TmpsiMosinHEHOe mBwxkeHue. CBoOomHoe maaenuwe. OnbiTel [Manmumest.

PaBHOMepHOE ABIKEHUE O OKpYKHOCTH. [lepros u yactota oOpamienus. JInneliHas 1 yriaoBasi CKOPOCTH.
LlenTpocTpeMuTenbHOE YCKOPEHHUE.

[Iepssiit 3ak0oH HeroToHa. Bropoit 3akon Hetorona. Tperuit 3akon HerotoHa. [TpuHIMD Cynepno3uinum CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHiia TPEHUS CKOJIbKEHUSI, CHJIa TPEHUSI MMOKOSI, IPYTUE BUJIbI
TpEHUS.

Cuna TsKeCTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpeHUe CBOOOIHOTO MajeHus. [[BrkeHue iIaHeT BOKPYT
Comnna (MC). IlepBast kocMuyeckas CKOpocTb. HeBeCOMOCTh U eperpys3KH.

PaBHOBecue maTepraibHON TOUkH. AOCOMIOTHO TBEpIOE Teso. PaBHOBecue TBEPAOTO Tena ¢ 3aKperIEHHON
OCbI0 BpanieHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec Tena. M3meHenwe wummynbca. MMIynbC cuiibl. 3aKOH COXpaHEHUA WMITyJbca. PeakTuBHOE
newkenue (MC).

Mexannyeckas pabota u mMouiHocTh. Pabota cun TskecTH, ynpyroctu, TpeHust CBsi3b SHEPrUuu U paboThI
[loTeHunanpHass >Heprust Tejga, MOJHITOIO HaJ TOBEPXHOCTHIO 3eMiu. lloTeHnumanbHas SHEprus CKaTou
npyxuHbl. Kunernueckas sHeprusi. Teopema 0 KMHETUYECKOW HHEPrUU. 3aKOH COXPAHEHUSI MEXaHMYECKOU
SHEPrUH.

JdemoHcTpauuu

HaGnronenne MexaHM4eCcKOro ABUKEHHUS TeIa OTHOCUTEIILHO Pa3HBIX TEJl OTCUETa

CpaBHeHUeE MMyTeil U TPACKTOPHIl IBUKEHUS OJTHOTO U TOTO K€ TeJIa OTHOCUTENFHO Pa3HBIX TeN OTCUYETa
N3mepenune ckopoCcTH U YCKOPEHHUS MIPSMOIUHEIHOTO JBUKCHUS

HccnenoBanue MmpU3HAKOB PAaBHOYCKOPEHHOTO JIBUKEHUS
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HaGnronenue 1BuXeHUs Tea MO OKPYXHOCTH
6. HaGmroieHne MexaHMYeCcKUX SBJICHMM, NpoucXolsamux B cucreMe orcuéra «Tenexka» mnpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBM’KEHHH OTHOCHUTENIbHO KaOuHeTa (pU3UKU
7. 3aBUCHUMOCTb YCKOPEHHS Tejla OT Macchl Teja U IeHCTBYIOIIEN Ha HEro CUJIbI
8. HalumroneHne paBeHCTBa CUJT IPU B3aUMOJICHCTBUM TeJl
9. N3meHenue Beca Tena npu yckopeHHoM japwkeHuu 10.Ilepemavya mmmynbca mpu B3auMOJICHCTBUM Ten
11.IIpeoOpa3oBanust sHepruu Mpu B3auMozelcTBuu Ten 12.CoxpaHeHue HMITyJIbca IPH HEYNPYroM
B3aUMO/JIEHCTBUU
13.Coxpanenne uMmmynbca Opu aOCOJIOTHO YNpyroM B3aumojeiictBun 14.HabmogeHne peakTHBHOTO
JIBYKEHUS



15. CoxpaHeHrne MEXaHUYECKON SHEPTrUuH MpH CBOOOTHOM HaICHUH
16. CoxpaHeHHE MEXaHUYECKOW SHEPTUU NP ABMKEHUU TeJla MO JCHCTBUEM NPYKUHBI

JlabopaTopHbie padoThI U ONBITHI

1. KonctpyupoBanue TpakTa Jyisi pa3roHa M JaJbHEHIIEro paBHOMEPHOTO JIBMXKEHUS IIAPUKA WIIN TEIICKKU

2. OrmpeneneHne cpeaHel CKOPOCTH CKOJIbKEHHUSI OpYCKa MU IBWKCHHUS IIapHKa 10 HAKJIOHHOUNIOCKOCTH

3. Ompenenenue yCKOpEHHs TeJa TIPU PAaBHOYCKOPEHHOM JBIKEHHH 10 HAKIIOHHOH MJIOCKOCTH

4. ViccnenoBaHuWe 3aBUCHMOCTH IYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JABIKEHHH 0O€3 HadalbHOU
CKOpPOCTH

5. IIpoBepka rUIOTE3bI: €CIIH MPU PABHOYCKOPEHHOM JIBW)KEHUHU 0€3 Ha4albHON CKOPOCTHU ITyTH OTHOCSATCS
KaK psii HEUETHBIX YHCEII, TO COOTBETCTBYIOIINE TPOMEKYTKA BPEMEHU OJTMHAKOBHI

6. MccnenoBanne 3aBUCHMOCTH CHITBI TPEHHSI CKOJIBKESHHUS OT CHJIIBl HOPMAJIBHOTO JTABJICHUS

7. Onpenenenne KOYPPUIIMEHTA TPEHUSI CKOJIbKEHUS

8. Ompenenenue KECTKOCTH MPYKUHBI

9. Ompenenenrie pabOTBI CHJIBI TPEHUS TPU PABHOMEPHOM JIBIKEHHH TeJla 10 TOPU3OHTAIbHOMN
MTOBEPXHOCTH

10.Ompenenenrie pabOTBI CHIIBI YIPYTOCTH TPH TMOIBEME Tpy3a C HCIOJIH30BAHWEM HEMOJBIKHOTO H
MOABMKHOTO OJIOKOB

11.M3yueHue 3aKkoHa COXpaHEHUS SDHEPTUH

Pasznea 2. Mexannueckue KoJ1e0aHUs U BOJIHbI

KonebarenbHoe paBmwkeHne. OCHOBHbIE XapaKTEpUCTUKU KojeOaHUM: NEepHoj, 4YacToTa, aMIUIUTYAA.
MareMaTtuueckuii ¥ TPYXKUHHBIH MasTHUKU. [IpeBpaiieHne 3HEPruud MpU KOJeOATEITbHOM JBHIKCHUU.
3aryxatomue Kosebanus. BpiHyKneHHble KosieOaHus. Peszonanc. Mexanuwdeckue BosHBL. CBOMCTBa
MexaHW4YecKux BoOJIH. [Ipo monbHBIE U MonepeyHble BOHBIL. J[JMHA BOJIHBI U CKOPOCTh €€ paciHpOoCTpaHEHUS.
MexaHu4ecKkue BOJHBI B TBEPIOM Teue, ceicMuueckue BosHbI (MC).

3Byk. ['poMKkoCTh 3ByKa U BbicoTa ToHA. OTpaxkenue 3Byka. MlHGpa3Byk u ynbTpa3ByK.

JdemoHcTpauuu

1. HaGmronenue kosieOaHMid TE MOJT ACHCTBUEM CHITBI TSDKECTH U CHITBI YIPYTOCTH
2. HabGmonenue kosieObaHui Tpy3a Ha HUTH U Ha MPY)KHUHE

3. HabmroieHre BBIHYKICHHBIX KOJICOAaHUI U pe30HaHCca

4. PacnipocTpaHeHHe MPOIOJIBHBIX U MONIEPEYHBIX BOJIH (HA MOICIIN)

5. HaOnroienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKycTHYECKUI pe30HaHC

JlaGopaTopHble padoThI M ONBITHI

1. Onpenenenue 4acTOTHI U MEPUOJIA KOJICOAHUI MATEMAaTUYECKOTO MasiTHUKA

2. OmnpenesneHne 4acTOThI U TIepro/ia KoieOaHuil Mpy>KUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH TIepHoa KojaeOaHU MOIBEIIEHHOTO K HUTH I'py3a OT JJUHBI HUTH

4. VlccnenoBaHue 3aBUCUMOCTH MIepHOa KoJIeOaHul MPY>KMHHOTO MasiTHUKA OT MacChl rpy3a

5. [IpoBepka He3aBUCUMOCTH MEepHOJIa KoJieOaHHii rpy3a, MOJBEIIEHHOTO K HUTH, OT Macchl Tpy3a

6. ONBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh NIEPHO/Ia KOJICOaHH MPYKUHHOTO MasiTHUKA OT MacChl Tpy3au
AKECTKOCTHU MPYKUHBI

7. 3mepenune yCKOpeHUsI CBOOOHOTO MaJACHUS

Pasznen 3. 3HeKTp0MaFHHTHOG MOJI€ U JJICKTPOMATHUTHBIC BOJTHbI



DNEeKTPOMarHUTHOE TMoJe. DJEKTPOMarHuTHble BOJHBL. CBOMCTBa 3nekTpoMarHUTHbIX BoJiH Illkama
3JIEKTPOMArHUTHBIX BOJIH. VICIIOJIb30BAHUE AIEKTPOMATHUTHBIX BOJIH JJIsl COTOBOM CBSI3U.

DnekTpoMarHuTHas nmpupoja ceeta. CKOpocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

JdeMoHcTpanuu
1. CBoiicTBa 3I€KTPOMAarHUTHBIX BOJIH

2. BomHOBBIE CBOICTBA CBETA
JlabopaTopHble padoThI U ONBITHI

1. I3yueHue cBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C TOMOLIbI0 MOOMIIBHOTO Tene(hoHa

Pa3gen 4. CBeToBbIe IBJICHUSA

JlygeBast mojnienb cBera. Mcrounuku cBera. IIpsmonuneitHoe pacnipocTtpaHeHue cBeta. 3atMeHus CosHLa u
Jlynbl. Otpakenue cBeta. [mockoe 3epkasio. 3aKOH OTpakKeHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBera. [loiHoe BHyTpeHHee oTpakeHue cBera. Mcnonp3oBaHue
IMOJIHOT'O BHYTPCHHETO OTPAKCHUSA B OIITUYCCKHUX CBETOBOAAX.

Jlunza. Xon nyyeit B ina3e. Ontudeckas cucreMa QoToarmnapara, Mukpockomna u teneckona (MC). I'mazkak
onTHYeCKas cucteMa. bu3opykocTh U JaIbHO30PKOCTb.

Paznoxxenne Oenoro ceera B cnekTp. OmbiTel HpioToHa. CrokeHue crekTpalibHbIX IBETOB. Jlucmepcus
CBeTa.

JdeMoHcTpanuu

[IpssmonuHelHOE pacipoCTpaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenue n300pakeHUil B INIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.
[Ipenominenue cBera.

OnTHYECKUN CBETOBOI.

Xon iyueid B coOuparoIei JimHs3e.

XoJ1 my4yer B pacCerBaroIIeH JIMH3E.

[Tonyuenue n3006pakeHuit ¢ TOMOIIBIO JIUH3.
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[Tpunnun neiictBus Goroarnmapara, MUKpOCcKoTa u Teaeckorna. 10.Moxens riasa.
11. PaznoxeHue 6esoro cBeTa B CIIEKT).
12.TTony4yenue 6eoro cBeTa Mpu CI0KEHUU CBETa Pa3HBIX IIBETOB.

JlaGopaTopHble padoThI M ONBITHI

1. UccnenoBaHue 3aBUCMMOCTH yIJia OTPAXKEHHsI CBETOBOTO JIy4a OT yrja MajaeHHsl.

2. 3ydyeHue xapakTepuCTUK U300pakeHUs IpeIMeTa B IIJIOCKOM 3epKaje.

3. UccnenoBanue 3aBUCUMOCTH yIJia MPETOMIICHUS CBETOBOTO JIyda OT yIJia MaJeHHs Ha TPAHUIIE «BO3TYX
—CTEKIIO.

4. TTony4yeHue n300paxxeHHil ¢ TOMOIIbIO COOMPAIOIIEH TUH3bI

5. Omnpenenenne HOKYCHOTO PaCCTOSHUS M ONTHYECKON CHIIBI CO OMparoIiel JTHH3BL.

6. OMBITHI TIO Pa3IoKEHHUIO OEJI0Tr0 CBETa B CIIEKTP.

7. ONBITH IO BOCTIPUATHIO I[BETA MPEAMETOB IIPU WX HAOIIOACHUH Yepe3 IBETOBbIE (PUIBTPHI.

Pa3nen 5. KBaHTOBEIE SIBJIEHHS

OmnsiTel Pezepdopna u mutanerapras Moaenb aroma. Mojens aroma bopa. Mcnyckanue 1 orJiomieHre cBera
atomoM. KBaHThI. JInHEWUYaThIe CIEKTPBI.

PagnoaktuBHOCTE. Anb(da, 6eta u rammanznydenus. CTpoeHre aTOMHOTO siipa. HykioHHas Moienb



aTOMHOTrO sapa. M30Tomsl.
PannoaxTtuBHbIe peBpaiieHus. [lepuoa nosypacnana aTOMHBIX sI€Ep.
SnepHble peakuuu. 3aKOHBI COXpPaHEHMsI 3apsA0BOIO U MACCOBOTO YMCEN. DHEPrus CBSI3U aTOMHBIX SAEP.
CBsi3b Macchl U 3Hepruu. Peakiuu cunresa u aenenus saep. Mcrounuku sueprun Cosnua u 38€31 (MC).
SAnepnast sHepreTuka. JlelicTBUs paIuOaKTUBHBIX U3JIy4eHUH Ha KuBble opranu3Mel (MC).

JdeMoHcTpauuu

1. Crekrtpsl U3i1ydyeHus U MOTJIOLIECHUS.

2. CrieKTpbl pa3InyHbIX T'a30B.

3. CriexTp BOAOpOA.

4. HabmoeHnue TpekoB B kamepe Buuibcona.

5. PaboTa cuéTunka HOHU3UPYIOMUX U3ITYYEHUH.

6. Perucrpanus u3mydeHus IpUpOIHBIX MUHEPAJIOB U TIPOJIYK TOB.

JlabopaTopHble padoThI U ONBITHI

1. HabnroeHue CrijIomHbIX ¥ IMHEHYAThIX CIIEKTPOB U3IIy4EHUS.

2. UccnemoBanue TPEKOB: U3MEPEHHE SHEPTUH YACTHIIBI TIO TOP MO3HOMY ITyTH (110 hoTOrpadusam).
3. U3mepenune paanoakTHBHOTO (hOHA.

IloBTOpHUTEILHO-00001IaK01IUIT MOYJIb

[ToBTOpHUTENBHO-0000IAIONTNIT MOAY/Th TIPEAHA3HAYECH IS CUCTEMATH3alMK M O0OOIIEHUS MPEeIMETHOTO
COJIep’KaHUs U OMbITA ACSITEIbHOCTH, MPHUOOPETEHHOrO MPU HM3YYEHHUU BCETOo Kypca (U3MKH, a Takxke JUIs
noAroToBKH K OCHOBHOMY TOCYAapCTBEHHOMY dK3aMeHy Mo (pu3uke sl 00ydaromuxcsi, BEIOPABIINX ATOT
y4eOHBIN MpEeMET.

[Ipyn w3ydeHHM MAHHOTO MOJYJS PEATM3YIOTCS W CHCTEMAaTHU3UPYIOTCS BHJBI JCSATEIHHOCTH, HA OCHOBE
KOTOPBIX OOECIeYnMBaeTCs IOCTIKCHHE TPEIMETHBIX W METAlpPEAMETHBIX IUIAHHUPYEMBIX PE3ylbTaTOB
o0y4eHus, popMUpYyeTCs €CTECTBEHHO-HAaydyHas T'PAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HMCCIICIOBAHUS
SIBJICHUH TIPUPOJBI M TEXHHWKH, OBJIAJACHHEC YMCHHUSMU OOBICHATh (PU3WYECKHUE SBICHUSA, TPUMCHSS
MOJTy4YCHHBIC 3HAHUS, PEIIaTh 3a7a4i, B TOM YHCJIC KAUECTBEHHBIC U IKCIIEPUMEHTAJILHEIE.

[IpuHIMIHAIEHO AESITEIIPHOCTHBIN XapaKTep JaHHOTO pasjlieiia peaausyeTcs 3a CYET TOro, YTO ydaliuecs
BBITIOJTHSIIOT 33/IaHUSI, B KOTOPBIX UM IIpejiaracTcs:

— Ha OCHOBE€ IIOJIYYCHHBIX 3HAHWUH pacClio3HaBaTb W HAYYHO 00BICHATE (bHSI/I‘leCKI/IC SABJICHHUSA B
OKPY)KaIOHICﬁ IpUupoac u MOBCEIHEBHOM KHN3HU,

— HCIIOJIb30BAaTh HAYYHBIC MCTOAbI HMCCIICAOBAHUA (1)I/ISI/I‘leCKI/IX HBHGHI/Iﬁ, B TOM YHCJIC OJIA ITPOBCPKU
THUIIOTE3 U IIOJTYUCHUA TCOPECTHUICCKUX BBIBOIOB;

— OOBACHATH HAay4YHBIC OCHOBBI Hanboee BaXKHBIX JIOCTHKEHU U COBPCMCHHBIX TeXHOHOFI/Iﬁ, Halpumep,
MPAKTUYCCKOI'0 HCIIOJIb30BAHUA PA3JIMYHBIX HUCTOYHHUKOB SHEPTHMU Ha OCHOBC 3dKOHaA IPE- BpalllCHUA U
COXpPaHCHUA BCEX U3BCCTHBIX BUIOB SHCPI'UH.

Ka)K,[[aH N3 TEM JaHHOI'O pa3/icjia BKIHOYACT SKCIICPUMCHTAJIBHOC UCCICAOBAHNC O606H.[8.IOIJ_ICFO Xapakrepa.
Pazgen 3aBCpHIACTCA ITPOBCACHUCM JHArHOCTUYECKOM M OLICHOYHOM pa6OTH 3a KypcC OCHOBHOMIIKOJIBI.



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

Wzyuenne yueOHOro mnpenmera «®Pu3uKa» Ha YpPOBHE OCHOBHOTO 0OmIero o0pa3oBaHUs JOJHKHO
oOecrieynBaTh JOCTI)KEHUE CIEIYIOUINX JIMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00pa3oBaTeIbHBIX
pE3yAbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI
Ilampuomuueckoe éocnumanue:
— IMpOSIBIIEHHE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM (PU3NYECKON HAYKH;
— LIEHHOCTHOE OTHOILIEHUE K TOCTUKEHUSAM POCCUICKUX YUEHBIX (PU3UKOB.
I'paxcoanckoe u Oyxoeno-npascmeennoe 6ocnumanue:

— T'OTOBHOCTb K aKTUBHOMY YYaCTHUIO B O6CY)KI[€HI/II/I O6IIICCTBCHHO-3H&'—II/IMI)IX N 3THYCCKUX HpO6J'[eM,

CBA3aHHBIX C MPAKTUYCCKUM IMMTPUMEHCHUCM I[OCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I,
— OCO3HaHHMEC BAXXHOCTU MOPAJIbHO-3TUYCCKUX NPUHIHUIIOB B ACATCIIBHOCTHU y‘IéHOFO.
Icmemuueckoe gocnumanue:

— BOCIpPHUATHE 3CTETHYECKHX KauecTB (U3NYECKON HayKH: €€ rapMOHHYHOIO MOCTPOEHHS, CTPOrOCTH,

TOYHOCTH, TAKOHNYHOCTH.
l[enuocmu HAYYHO20 NO3HAHUAX

— OCO3HAaHHE IIEHHOCTH (PU3MYECKONW HAyKH KaK MOIIHOTO WHCTPYMEHTa MO3HAHHUS MHpPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIONIEH KYJIBTYPHI;

— pa3BUTHE HAYYHOH JIFOO03HATEIILHOCTH, HHTEpEca K UCCIIeI0BATENbCKON AeATEIbHOCTH.
Dopmuposanue Kyibmypot 300p068bs U IMOUUOHATLHO20 OJ1A2ONOAYHUA:

— OCO3HAaHUC NCHHOCTHU 0e301acHOro 06pasa KHU3HHU B COBPEMCHHOM TCXHOJOTMYCCKOM MUPE, BAXKHOCTU
IIpaBUJI 0e301macHoOro IMOBCACHUA Ha TpaHCIOPTE, Ha [O0porax, C OJJICKTPUUYCCKMM W TCIIJIOBBIM
O60py,Z[OBaHI/IeM B JOMAIIHUX YCJIOBHUAX;

— c(hOopMHUPOBAHHOCTh HaBbIKA peduieKCUU, MPU3HAHKE CBOEro IpaBa Ha OLIMOKY U TAaKOTO e MpaBa y
JPYroro 4eioBeka.

Tpyooeoe eocnumanue:

— AKTHUBHOC YYaCTHC B PCHICHHU IIPAKTHYCCKUX 3aJaqd (B paMKax CEMbHM, HIKOJIbI, I'OpoJa, Kpaﬂ)
TEXHOJIOTUUYECKOM M COIMAJIbHOM HaIIpaBJICHHOCTH, Tpe6y1011mx B TOM 4YHUCJIC U (1)I/I3I/I‘IGCKI/IX 3H8.HPII>1;

— HHTEepec K MPaKTUYECKOMY H3YYEHHUIO Mpodecchil, CBA3aHHBIX C (PU3UKOU.
JKonozuueckoe 6ocnumanue:

— OpHUCHTAIHA Ha NPHUMCHCHHC (l)I/I3I/I‘leCKI/IX 3HAHUN IS peliCeHusd 3a4ad B oOiactu OKPY)KaIOL[Ieﬁ
CpCabl, INITAHUPOBAHUSA IOCTYIIKOB U OIICHKU X BO3MOXKHbBIX MOCJIEACTBUN IJI OKPY)KaIOL[Ieﬁ CpCabl,

— OCO3HaHHEe TI00ATBHOTO XapakTepa SKOJOTHYECKHX MPOOIEM U IMyTel WX pelieHusl.
Aoanmauusa o0yuarouie2oca K U3MeHAIUWUMCA YCA0GUAM COUYUATLHOU U RPUPOOHOIL CPEOblL:

— HOTpC6HOCTB BO B3aMMOJICHCTBUU IIpU BBINTOJHCHUHA HUCCIEeIOBaHUN H IMPOCKTOB (bH3quCKOﬁ
HaIpaBJICHHOCTHU, OTKPLITOCTDH OIIBITY U 3HAHUAM APYTHUX;

— IIOBBIIICHUC YPOBHHA CBOEH KOMIIETEHTHOCTH qepe3 MPAKTUYCCKYIO JACATCIBbHOCTD,



— TOTpeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAHWW, B TOM 4Hcie (opMyaHpoBaTh WAEH, MOHSATHS,

TUTNOTE3bl 0 (PU3NYECKHX OOBEKTaX U SBICHUSIX;
— O0CO3HaHHE JePUIMTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;
— IUJIAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETEHUH HOBBIX (DM3MUECKUX 3HAHMIA,

— CTPEMIJICHHUC AaHAJIM3UPOBATH U BBISABJIATH B3AMMOCBA3U IPHUPOAbI, O6HI€CTB3, 1 DKOHOMHKH, B TOMYUCIIC

C UCIMOJIb30BaHUEM (PU3NUECKUX 3HAHUI;

— OIICHKA CBOMX JEMCTBHI C y4ETOM BIIMSHUSA Ha OKPYXAIOUIYIO CpPEAy, BO3MOXHBIX TIJI0OATbHBIX

HOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATbBI

YHI/IBepca.TIbHI)Ie No3HABATe/JbHbIE IeHCTBUS

Ba3zoevie nocuueckue oeiicmeus:
— BBISBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKN 0OBHEKTOB (SIBJICHUN);
— YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIAaCCU(PUKAIIUNHA, OCHOBAHUS JJIs1 000OIIECHHS U CPAaBHEHUS,;

— BBISBJIATH 3aKOHOMEPHOCTU M NMPOTUBOPEUUS B pacCMaTpUBAEMbIX (haKkTax, JTaHHBIX U HAOIIOJCHUSX,

OTHOCIIINUXCA K (1)I/I3I/I'-IGCKI/IM SIBJICHUSAM |

— BBIABJIATh IPUYIUHHO-CICACTBEHHBIC CBA3U ITPHU U3YUCHUU (1)I/ISI/I‘-IeCKI/IX SIBIICHUH U MpoucCCOB; ACIATh
BBIBOJIbI C HCIIOJIB30BaHUEM JACAYKTHBHBIX W HHIAYKTUBHBIX YMOSaKHIOquHfI, BBIIBUI'aTh THUIIOTE3BI O
B3aNMOCBA3IX (I)I/I3I/I‘ICCKI/IX BCJIMYUH,

— CaMOCTOSITEIILHO BBIOMpATH CIOCO0 perieHus yaeOHol (pu3nueckoit 3amaun (CpaBHEHHWE HECKOJIbKUX
BapHaHTOB pEIICHUs, BHIOOp Hamboliee MOIXOMAMIETO C YYETOM CaMOCTOSITEIBHO BBIACICHHBIX
KpUTEPHUEB).

Ba3zoenie uccnedosamennvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCHI KAK UCCIIEIOBATEILCKIUI HHCTPYMEHT MO3HAHUS;

— IIPOBOJMUTH IO CaMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (1)PI3H‘*ICCKHI>1 SKCIICPUMCHT,
HEOOJIBIIIOE HCCICOIOBAHUC (1)I/I3I/I‘ICCKOFO SABJICHUA,

— OIICHHMBATb HAa NPUMCHHUMOCTb U HOCTOBCPHOCTH I/IH(1)OpMaI_II/IIO, MOJIYYCHHYIKO B XOJ€ HCCJICAOBaHUA
WA OKCIICPUMCHTA,

— CaMOCTOATCJIIbBHO (I)OpMy.]'II/IPOBaTB O606H.[€HI/I${ U BbBIBOJBI IIO pPE3yJibTaTaM HpOBeI[éHHOFO
Ha6J'IIOI[eHI/IH, OIIbITa, UCCIICAOBAHUAA,

— IIPOTrHO3UPOBATH BO3MOKHOC JalbHEHIIIee Pa3sBUTUC (1)H3H‘ICCKI/IX nponeccoB, a TAKKC BBIABUI'ATb
MMpEAIIOJIOKCHUA 00 ux PAa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

Paboma c unghopmayuei:

— TMPUMEHSTH pa3IUYHbIE METO/bl, HHCTPYMEHTBI U 3allpOoChl MPU MOMCKE U 0TOOpe MHPOPMALIUU WU
JAHHBIX C YYETOM MPEUIOKEHHON yueOHOH (pU3nuecKoi 3a1auu;

— AHAJIMU3UPOBATb, CUCTCMATU3UPOBATH U UHTCPIIPETUPOBATH I/IH(I)OpMaI_[I/IIO Pa3JIMUHbBIX BUAOB U (I)OpM
MMpEACTaBJICHUS,

— CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIbHYIO (OpMY HpPEICTaBICHUS MH(DOPMAIMK M WILUTIOCTPUPOBATH
pelaeMble 3a/1a41 HEeCJIOKHBIMU CXEeMaMH, AMarpaMMaMu, MHOH rpadukoil n X KOMOMHALIUSAMHU.



YHHBepca.]'ILHbIe KOMMYHUKATUBHBIC aelcTBUA

Obwenue:

— B Xoje oOcyxeHus: yaeOHOro MaTepualia, pe3yJabTaToB J1a00paTOPHBIX paOdOT M MPOEKTOB 33/1aBaTh
BOIPOCHI TIO CYIIECTBY OOCY)KIaeMOW TeMbl M BBICKA3bIBaTh WJICH, HAICJICHHBIC HAa PEIICHUE 3a/Ja4d U
nojiep kanue 0J1aroxenaTeTbHOCTH OOLCHHUS;

— COIIOCTABIISATH CBOM CYXKJICHUS C CYXKACHUSMU JPYTHX yJ4aCTHUKOB JUajora, 00HapyXMBaTh pa3Inyune
H CXOJCTBO MO3UIIHIA,

— BbIpaXaThb CBOIO TOYKY 3pCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

— MYOJIMYHO TIPEJACTABIATH PE3YNbTAaThl BBINOJHEHHOTO (DU3UYECKOTO OmbITa  (IKCIIEPUMEHTA,
HCCTIEIOBAHUS, TIPOEKTA).

Coemecmnasn oesasmenbHOCHb (COMPYOHUUECMB0):

— TOHHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaTbHOW pabOTHI MPHU PEIICHUU
KOHKPETHOM (pr3nyecKoi mpoOiemsl;

— IPUHHUMATL LOCIIN COBMECTHOH ACATCIIBHOCTH, OPTaHU30BbLIBATH )IGf/iCTBI/IS[ no eé JOCTHXCHHIO!

pacmpenensaTh poJii, OOCY)XJaTh MPOIECCHl W PE3yAbTaThl COBMECTHOM paboThl; 0000mIaTh MHEHHS
HECKOJIBKUX JTIOACH;

— BBITIOJIHATh CBOIO 4acCThb pa60T1>1, JOCTHUTasA Ka4E€CTBEHHOT'O PE3YyJIbTaTa IO CBOCMY HAIIpaBJICHUIO U
KOOPAUHUPYSA CBOU )IGI\/’ICTBI/IX C APpYruMH YICHAMM KOMaHbI;

— OIICHMBAaTh KaueCTBO CBOETO BKJIaJa B OOMIMH TPOAYKT IO KPUTEPHSIM, CaMOCTOSTEIHHO

chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMO/IEHCTBUSI.

YHuBepcaibHble peryJsiTUBHbIE 1eiiCTBUS

Camoopzanmauuﬂ:

— BBISIBJIATH MPOOJEMBI B )KU3HEHHBIX U YUCOHBIX CHUTYAIUAX, TPEOYIOMUX IS PEIICHUS (PU3NUECKUX
3HAHWI;

— OPUEHTUPOBATHCS B PA3IUYHBIX [OAX0IaX MPUHATHUS pellleHUuH (MHIUBUIYaTIbHOE, IPUHATHE PEIICHUS
B IpYIIE, TIPUHATHE PEIICHUH TPYIIION );

— CaMOCTOSITENIbHO COCTaBIISATh aJTOPUTM pelleHUs (PU3MYecKOW 3aJaydl WIM IJlaHa HCCIEAOBAHUS C
y4€TOM HUMEIOLINXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHpPOBATh IpeljaraeMbie
BapUAHTHI PELICHUII;

— Jenath BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIlICHHE.
Camoxonmponw (pehnexcusn):
— JIaBaTh aJIEKBATHYIO OLIEHKY CUTYAI[MH U Mpe/jiaraTh IiaH e€ U3MEHEeHHUS,

— OOBSCHATh NPUYMHBI JIOCT)KEHUS (HEJOCTMXKEHHS) pe3ylbTaTOB JAEATENbHOCTH, /1aBaTh OLEHKY
NPUOOPETEHHOMY OTIBITY;

— BHOCHUTH KOPPCKTUBLI B JCATCIBHOCTDH (B TOM 4YHUCIIC B XOJ BBIIIOJITHCHUA (I)I/IBI/I‘{CCKOFO HUCCICI0BaHUA
niIn HpOCKTa) Ha OCHOBC HOBBIX O6CTOHTCHLCTB, N3MCHUBIINXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OI_HI/IGOK,
BO3HHKIINX pr,Z[HOCTCI‘/’I;

— OLICHHUBATb COOTBCTCTBUEC PE3YyJibTaTa LICIIN U YCIIOBUAM.

3M014u0HaJleblﬁ UHmMeN1eKm:



— CTaBUTh ce0s HA MECTO JAPYroro 4eJoBeKa B XOJ€ CIopa WU AUC KYCCHH Ha HAYYHYIO TeMY, TOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro.

Ilpunamue ceoa u opyzux:

— TpU3HABaTh CBOE MPAaBO HAa OMIMOKY NpPU pPEHICHUH (U3UYECKUX 3a7ad WM B YTBEPXKICHUAX HA
Hay4HbIE TEMBI U TAKOE K€ IIPAaBO APYrOro.

HNPEIMETHBIE PE3YJIBTATBI7 KJIACC

IIpenmeTHble pe3ynbTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTpakaThb C(HOPMHPOBAHHOCTH y OOYUJArOIIUXCS
YMCHHM:

— HCIIOJIb30BaTh IIOHATHA: (bHSI/IquKI/IC N XUMHWYCCKHUEC SIBJICHUA, Ha6J'IIOI[€HI/I€, OKCIICPUMECHT, MOACIIb,
THIOTE3a; eANHUIBI (PU3UYECKUX BEJIMYMH; aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE,
KHUJKOE, ra3000pa3HOE); MEXaHUYECKOE JBI)KEHUE (PaBHOMEPHOE, HEPaBHOMEPHOE, MPSMOJIMHEHHOE),
TPAaeKTOpHs, paBHOACUCTBYIOMIAas Cwi, Jneopmanus (ympyras, IDIacTUYecKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

— paznuuaTh sABIeHUS (AUdPy3us; TEmIoBoe IBMKEHHE YaCTHIl BEIECTBA; PAaBHOMEPHOE JIBUKEHUE,;
HEPAaBHOMEPHOE JBWKEHUE; MHEPIUS; B3aUMOJICHCTBHE TEN;, PABHOBECHUE TBEPIBIX TEJI C 3aKPEIIEHHOU
OCbI0 BpallleHUs; Tepeaada JAaBJIeHUs TBEPABIMH TeJlaMH, KHMJIKOCTAMU W Ta3aMu; aTrMocgepHoe
JaBJICHUE; IUJIaBaHUE TeJ; MPEBpalICHUs] MEXaHWYECKOM HHEepruH) Mo ONMHCAHMIO UX XapaKTepHBIX

CBOMCTB ¥ Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/ILIGCKO€ SABJICHUC,

— Ppacro3HaBaTh MPOSIBICHUE H3YyYCHHBIX (H3UYCCKUX SIBICHUH B OKPYXKAIOIMEM MHpE, B TOM YHCIIE
¢dbu3nveckue SBJICHUS B MPUPOJIE: MMPUMEPHI JIBIKCHUS C Pa3IMYHBIMU CKOPOCTSIMU B JKUBOW M HEXHBOH
MPHUPOJIC; NCHCTBUE CHJIBI TPEHHsS B MPHPOJIC U TEXHHKE; BIHMSHHE aTMOC(EpPHOTo MaBJICHUS Ha YKUBOH
OpraHu3M; TUTaBaHUE PBIO; phIUard B TeJE YeNOBEKa; MPH 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJICTISITh CYIIECTBEHHBIC CBOMCTBA/MIPU3HAKHA (DPU3HYECKHUX SBICHUI;

— ONMCHIBATh M3y4YCHHbIE CBOWCTBA Tel U (DU3UYECKUE SIBICHHUSA, HCIONB3Ys (PU3NYECKHE BEITUUHHBI
(macca, 00BEM, TIIOTHOCTD BEIIECTBA, BPEMS, MTyTh, CKOPOCTh, CPENIHSS CKOPOCTh, CHJIa YIIPYrOCTH, CHIIa
TSKECTH, BEC Teja, CUJIa TPEeHHUd, AaBiieHue (TBEPAOrO Tena, KUAKOCTH, rasza), BhITAJIKUBAIOLIAs CUJIA,
MexaHu4yecKkas paboTa, MOIIHOCTb, IUIEUO CHJIBI, MOMEHT CHJIbI, KO3((UIMEHT MOJIE3HOTO ACHCTBUA
MEXaHHU3MOB, KUHETUYECKasl U MOTEHIMANbHAs dHEPIHsl); IPU ONKCAHUM MPABUIBHO TPAKTOBATh (HU3H-
YECKUIl CMBICI MCIOJIb3YEeMbIX BEIHUYMH, UX 0003HAYEHUS M €AUHULBI (PU3UUYECKUX BEIUYUH, HAXOAUTH
(dbopMyIibl, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIMUYMHY C APYTUMHU BEJIMYMHAMHU, CTPOUTH TpaduKku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYUMH;

— XapaKTepHU30BaTh CBOMCTBA TeJ, GU3NYECKUE SIBICHUS U IIPOLECCHI, UCTIOb3Ysl PaBUIIa CII0KEHUS CUIT
(Bmonp onHOM mpsiMoid), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, MpaBWJIO PaBHOBECHUS pbluara
(6;10Ka), «30J10TOE MPABUIIO» MEXAHHKH, 3aKOH COXPAHEHUS MEXaHWYECKON SHEepruM; ImpU 3TOM JaBaTb
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3aHMChIBATh €r0 MATEMATUYECKOE BBIPAKCHHE;

— OOBSCHATH (PU3MUECKUE SBJICHUS, NPOIECChl W CBOWCTBA TeJ, B TOM YUCIE U B KOHTEKCTE CUTYaIlHil
MIPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHOOBSICHEHHE
u3 1—2 Joruyeckux ImaroB ¢ onopoil Ha 1—2 W3y4YeHHBIX CBOWCTBA (PU3MUYECKUX SIBICHUH, PU3NUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

— peuiaTtb paCLIéTHLIC 3agadyu B 1—2 I[eP'ICTBI/IH, HUCIIOJIb3Yyd 3aKOHBI U (I)OpMy.]'IBI, CBA3BIBAIOIIHC
(I)I/I3I/ILICCKI/IC BCJIMYMHBI: HA OCHOBC aHAJIM3a YCJIOBHUS 3aa4U 3allUCbIBATh KPATKOC YCJIOBUEC, IO/~



CTaBIATh (PU3UUECKUE BEIUYMHBI B (POPMYJIBI UM MPOBOIAMTH PACUETHI, HAXOAUThH CIIPABOYHBIC JAaHHBIC,

HEOO0XOAMMBIE /7S peIlIeHUs 3a]]a4, OLICHUBATh PEATUICTUYHOCTD OJIYYEHHOU (PU3NYECKON BETUYNHBI;

— Ppacrmo3HaBaTh MPOOJIEMBbI, KOTOPBIE MOKHO PEHIMThH MPH NOMOIIM (PU3HMUECKUX METOJIOB; B OMMCAHUU
HCCIIEIOBAHUS BBIICIATH MPOBEPSIEMOE MPEANOJIOKEHUE (TUIIOTE3Y), pa3inyaTh U UHTEPIPETHUPOBATH
MIOJTyYCHHBIH Pe3yNbTaT, HAXOAUTH OUIMOKU B XOJIE OMBITA, JIENIATh BHIBOJIBI IO €0 PE3yiIbTaTaM;

— TPOBOJMTH OMBITHl 1O HAONIONEHUIO (QHU3MYECKUX SBICHUW WM (DU3NYECKHX CBOWCTB TE:
(hopMyITUpOBaTh MPOBEPSIEMBIC MPEINOIOKEHUS, COOMPATh YCTAHOBKY M3 IMPEII0KEHHOTO0 000pyIoBa-

HUSI, 3aIACHIBATH XOJI OTIBITA ¥ (POPMYIHPOBATH BBIBOJIBI;

— BBIIOJHATH MMPAMBIC U3MCPCHUA PACCTOSAHUA, BPDEMCHH, MACChI TCJIa, O6”béMa, CHJIbI 1 TEMIICPATYPHI C
HCII0JIb30BAHMEM aHAJOTOBBIX U LHU(PPOBBIX MPHUOOPOB; 3alMCHIBATh IMOKa3aHUA MPUOOPOB € y4ETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUH;

— MPOBOAMUTH MCCIIEA0BAHNE 3aBUCUMOCTH OJTHOM (PM3NYECKOM BEIMYUHBI OT APYroil ¢ MCIOJIb30BaHUEM
MPSIMBIX U3MEpPEHUH (3aBUCHMOCTH IIyTH PAaBHOMEPHO JIBIXKYIIETOCS Tejda OT BPEMEHU JABM)KEHUS Tena;
CHJIbI TPEHHUS CKOJIbXKEHMsSI OT Beca Tejla, KadyecTBa 00pabOTKH MOBEPXHOCTEN TEl U HE3aBUCUMOCTH CHIIbI
TPEHUS OT IJIOMIAN CONIPUKOCHOBEHUS TEN; CUJIbl YIPYTOCTH OT YAJUHEHUS MPY>KUHBI; BBITAJKUBAIOIIEH
CHIIBI OT 00BbEMA MOTPYKEHHON YacCTH TeJla U OT IJIOTHOCTH JKUJIKOCTH, €€ He3aBUCUMOCTH OT INIOTHOCTH
Tena, OT INTyOMHBI, Ha KOTOPYIO OTPYKEHO TEJIO; YCIIOBUM IJIaBaHUS TeJ, YCIOBUN paBHOBECHUS pblyara u
0JI0KOB); y4yacTBOBaTh B IJIAHUPOBAHUHU y4EOHOIr'O HCCIEAOBAHUSA, COOMPATHh YCTAHOBKY M BBIMOIHSTH
U3MEpeHus, cleaysl MNpeUIoKEHHOMY IUIaHy, (UKCUPOBATh pe3yabTaThl MOJYYEHHOM 3aBUCHMOCTH
¢bu3nyecKux BEJIMYMH B BHJIE NMPEAJIOKEHHBIX TaOMUIl U rpaduKOB, AeNaTh BBIBOJABI MO pe3yibTaTaM
HCCIEA0BaHUS;

— TOpPOBOAUTH KOCBEHHbIE H3MepeHUs (PU3MUECKUX BEIMYMUH (IJIOTHOCTh BEIIECTBA >KUIKOCTH U
TBEPAOTO Teja; CUjla TPEHUS! CKOJIbKEHHUS; JaBlieHHE BO3/yXa; BbITAIKUBAIOUIAs CHUJIA, ACHCTBYIOIIAs Ha
MOTPYKEHHOE B KUIKOCTh TeNO; KO3(D(UIMEHT MOJe3HOro ACUCTBUSI MPOCTHIX MEXAHHU3MOB), CIEAys
MPeI0KEHHOM MHCTPYKIIMK: MPHU BBITIOJHEHUN U3MEPEHHUI coOUpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U

BBIYHCIISITH 3HAYCHHE HCKOMOM BEJTMYHHBI;
— coOmI0aaTh NpaBuiia TEXHUKH 0€30IaCHOCTH MpH paboTe ¢ 1abopaTopHbIM 000PYIOBAHHUEM;

— yKa3plBaThb MPUHLHUIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIONIMECS COCYIbl, OapoOMETp, pbluar, MOJBWKHBIM W HEMOJBW)XKHBIN OJOK, Ha-

KJIOHHAas IIJIOCKOCTDb,

— XdPAaKTCPHU30BaATb IIPUHIIUIIbLI HeﬁCTBHH N3YYCHHBIX HpI/I60pOB N TCXHHUYCCKHX YCTpOﬁCTB C onopoﬁHa
HUX OIMKMCaHUA (B TOM 4YHUCJIIC: IOAITUITHUKH, yCTpOﬁCTBO BOJOIIpOBOAA, FI/I,I[paBHI/I‘leCKI/Iﬁ npecc, MaHOMCTP,
BBICOTOMED, HOpH.IHCBOfI HacocC, apeOMeTp), HCIIOJIb3Yyd 3HAHUS O CBOMCTBaX (I)I/ISI/I‘IGCKI/IX SIBJICHUN U
HeO6XOI[I/IMBIe (1)I/I3I/I‘ICCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTHU;,

— TPUBOJUTH TPUMEpPhl / HAXOIUTh HH(POPMAIMIO O MPUMEpax MPAKTUYECKOTO HCIOIb30BaHUS
(Gu3NYeCcKUX 3HAHWW B TIOBCEIHEBHOM JKU3HU JUIS OOecreueHUs OC30MacHOCTH IpH OOpalleHHH C
npubopaMl M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 370pPOBbsS W  COONIIOJICHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPY)KAIOIIEH Cpee;

— OCYILICCTBJIATH 0T60p HCTOYHUKOB I/IH(I)OpMaI_[I/II/I B CCTH I/IHTCpHCT B COOTBCTCTBHUHU C 3aJaHHBIM
IOMUCKOBBIM 3allpoCOM, Ha OCHOBC HUMCHOIHXCA 3HaHUN U HYTCM CpaBHCHHS Pa3JIMYHBIX HMCTOYHUKOB
BBIICIIATD HH(bOpMaL[I/IIO, KOTOpas sABJIACTCA HpOTHBOpG‘-IHBOfI WA MOYKET OBITh HCHOCTOBCpHOﬁ;

— HCIIOJIb30BAThH IIPHU BBIIIOJIHCHUN y‘-IC6HBIX 3aJaHui HAaYYHO-TIOIYJISIPHYIO JIMTCPATYPY (I)I/I3I/I‘ICCI(0I‘O



COJIEp’KaHUs, CIPAaBOYHBIE MaTepuaybl, pecypchl ceth VHTepHeT; BianeTh NpuéMaMu KOH-
CIIEKTUPOBAHUS TEKCTA, IpeoOpa3zoBaHus HH(GOPMAIH U3 OJJHON 3HAKOBOM CUCTEMBI B JAPYTYIO;

— Co31aBaThb COOCTBEHHBIE KpaTKUC NMUCbMCHHBIC U YCTHBIC COO6H.I€HI/I$I Ha OCHOBE 2—3 HCTOYHHKOB
uHbopManuu (GHU3MYECKOTO COACP)KAaHUS, B TOM YHCIE IYyOIMYHO JeNaTh KpaTKHUE COOOLICHUS O
pe3yibTaTax IMPOCKTOB WA y‘-IC6HbIX HCCHGI[OBaHHﬁ; IIpu 3TOM TI'PaMOTHO HCIIOJIL30BATh I/I3y‘-IeHHLII71
MOHATUIHBIN anmapar Kypca GU3UKH, COMTPOBOKAATH BHICTYIUICHUE TIPE3EHTALINCH;

— IIPpU BBIIIOJIHCHUHN y‘-I€6HBIX IIPOCKTOB U I/ICCHCILOBaHI/Iﬁ pacnpeacisiThb 00s3aHHOCTH B I'pynmc B
COOTBCTCTBHH C IIOCTAaBJICHHBIMH 3ajJadaMM, CJICIHUTH 3a BBIIIOJHCHUEM IIJIaHA IleICTBHfI, aJICKBATHO
OLICHUBATh cOOCTBEHHDIH BKJIax B  JACATCIBLHOCTbL TI'PYIIIbI; BBICTPAMBATH KOMMYHUKATHUBHOC

B3aHMOﬂ€ﬁCTBHC, Y4YUTBIBAsA MHCHUC OKPYIKAIOIIMX.

8 KIIACC

IIpenmeTHble pe3yabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh C(OPMHUPOBAHHOCTb Yy OOyUarOIIMXCS
YMCHHM:

— HCIIOJB30BaTh MOHATHS: Macca W pa3Mepbl MOJEKYJ, TEIJIOBOE IBMIKEHUE aTOMOB M MOJIEKYII,
arperaTHble COCTOSIHMSI BEIECTBA, KPUCTAIIMYECKHE M aMopdHbIe Teja, HACBHIIIEHHBIM M HEHAaChl-
LIEHHBIA Map, BIAXHOCTh BO3[yXa; TEMIIEpaTypa, BHYTPEHHSS OJHEPrHs, TEIUIOBOM JBUIATENb;
JJIEMEHTAPHBIA JJIEKTPUUYECKUU 3apsJl, dJIEKTPUUYECKOE I0JIE, POBOJHHUKN U JTUAJIEKTPUKH, TOCTOSHHBIN

SHGKTPHLIGCKI/II\/’I TOK, MArHUTHOC€ ITOJIC;

— pasnuuaTh SBJICHUS (TEIUIOBOE pacIIMpPEHHE/CKaTHe, TeIulonepenaya, TelIoBOe paBHOBECHE,
CMauuBaHWe, KamWULIpPHbIC SBJICHUS, WCIApeHHe, KOHJICHCANWs, TUIABJICHUE, KPUCTAJUIN3AIUs
(oTBepneBaHME), KATICHHUE, TeTUIonepenaya (TerIonpoBOHOCTb, KOHBEKITUS, U3ITyUYCHHE); DIICKTPU3AIUS
TeJ, B3aUMOJICHCTBUE 3apsI0B, ACHCTBHSI AIEKTPHUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBUE
MarHMWTOB, ACHCTBUE MAarHUTHOTO IOJISI Ha MPOBOJHHUK C TOKOM, DJICKTPOMArHUTHAs WHIYKIIHs) TIO OIIH -
CaHHIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE SIBICHHC;

— pacro3HaBaTh MPOSIBICHUE HU3YUYCHHBIX (PU3UUYECKUX SBJICHUN B OKPYXAIOIIEeM MHUpPE, B TOM 4YHCIeE
¢busnueckue sBIECHUS B IMPHUPOJE: MOBEPXHOCTHOE HATSHKEHHWE W KalWJUIIPHBIC SIBIICHUS B IMPHUPOJE,
KpUCTAILJIBI B pupoAe, uainydeHue ColiHla, 3aMep3aHrue BOJOEMOB, MOPCKUE OpHU3bl, 00pa3oBaHUE POCHI,
TyMaHa, WMHEs, CHEra; J3JIEeKTpUYECKUE SIBIICHUS B aTrMocdepe, HSIEKTPUYECTBO KUBBIX OPraHU3MOB;
MarHuTHOE moJjie 3emi, Apeiid Moo COB, PO MATHUTHOTO MOJIS AJIS )KU3HU Ha 3emile, MOJSPHOE CH -
SHHUE, TPU OSTOM IMEPEeBOJUTh MPAKTUYECKYIO 3a7adyy B Y4eOHYI0, BBIJICNIATH CYIIECTBEHHbBIC
CBOMCTBa/MpU3HAKN (PUZNUECKHUX SBICHUII;

— OIIMCBIBATh HU3YUYCHHBLIC CBOMCTBA TENI M (I)Hanecxne SIBJICHUS, UCIIOJIB3Ys (1)I/IBI/IIIGCKI/I€ BCIINYHHBI
(TeMnepaTypa, BHYTPCHHSA SHCPIrUus, KOJIMYCCTBO TCIJIOTHI, YACIIbHAA TEMI0EMKOCTh BCIICCTBA, yACIIbHAs
TCIJIOTa IUIABJICHUA, YJACIbHAA TCIJIOTA nap006pa3OBaHH51, YACIbHAA TEIJIOTa CropaHusd TOIUIABA,
KO3(1)(1)I/II_II/ICHT MOJIE3HOTO ASHWCTBUSA TEIJIOBOH MallrhHbI, OTHOCHUTCJIbHAA BJIAXKHOCTH BO3/1YyXa,
SHGKTpI/ILIeCKI/Iﬁ 3apsad, CHJia TOKA, SJICKTPHUYICCKOC HAIIPSXKCHUEC, COIIPOTUBJICHUE MPOBOJHUKA, YACIBHOC
COIIPOTHUBJICHUE BCHICCTBA, pa60Ta U MOIIOHOCTB JJICKTPHYCCKOI'O TOKa); npu OINUCAHUN TPABUIIBHO
TPAKTOBATb CI)PI3PI‘-ICCKPII>1 CMBICJI HCIHOJIb3YCMbBIX BCJIIMYHUH, 0003HAYCHHS H CANHUIIBI (1)I/ISI/IquKI/IX
BCJIIMYMH, HAXOJHUTb (I)OpMy.HBI, CBA3BIBAIONIUC JAHHYIO (I)I/I3I/I‘{CCKyIO BCJIMYHUHY C APYIr'UMHU BCINYHNHAMU,
CTPOUTH Fpa(pI/IKI/I HU3YUYCHHBIX 3aBUCHMOCTEN (pI/IBI/I‘-ICCKI/IX BCJIIMYMH,

— XapaKTepHu30BaTb CBOMCTBaA TCII, (I)I/ISI/I‘-IGCKI/IG SABJICHUS U ITPOUECCHI, UCTIOJIb3YSI OCHOBHBIC ITOJIOKCHUSA
MOHCKyﬂﬂpHO-KHHCTH‘ICCKOﬁ TCOPHU CTPOCHUA BCUICCTBA, IPUHIIUIT CYTICPIIO3ULIUN moJiei



(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijaa, 3akoH OMa Juisl ydyacTka Lenu, 3akoH Jlxoyns -
JleHna, 3aKOH COXpaHEHUS SHEPIHH; IPU 3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3aIUCHIBATH
€ro MaTEMAaTUYECKOE BBIPAKEHUE;

— O6’b$ICH$ITb (1)I/ISI/IT-ICCKI/I€ MponecChl U CBOMCTBA TCJI, B TOM 4YHUCJIC U B KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPAaKTHUKO-
OPUCHTHPOBAHHOI'O XapaKTCpa: BbIABIIATL NPUIUMHHO-CICACTBCHHBIC CBA3U, CTPOUTH O6’b$IC' HeHue u3 1 -
2 JIOTHYECKHX IIaroB ¢ omopod Ha | - 2 W3y4eHHBIX CBOWCTBA (PU3UYECKUX SIBICHUH, (PU3NIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM; peliaTth pacu€THbhIE 3aJauyd B 2 - 3 NEWCTBHS, UCIOJIB3YS 3aKOHBI U
(bOpMyJII)I, CBA3BIBAKOIIINEC (1)I/I3I/I‘IeCKI/IC BCJIMYHMHBI: Ha OCHOBC aHAJIM3a YCJIOBHA 3aJadd 3allMChbIBATb
KpaTKO€ YCJIIOBHUEC, BBIABJIATHL HCAOCTATOK JAHHBLIX IJId PCIOCHHUA 3adadu, BI)I6I/IpaTI> 3aKOHBI 1 (1)0pMy.HI)I,
HEOOXOUMBIE I €€ PEelIeHUs, TPOBOJUTh PACUEThl U CPABHHMBATH IMOJYYCHHOE 3HAUYCHUE (PU3UIECKOIM

BCJINMYMHEBI C U3BECTHBIMU JaHHBIMMU,

— pacio3HaBaThb HpO6J’I€MI>I, KOTOPBIC MOYXHO PCIIWTH IMPU IMOMOIIU (1)I/IBI/I‘~I€CKI/IX MCTOOOB; HUCIIOJIb3YyA
OMHUCAaHUC HCCICAOBAHMSA, BBIACIATE IMPOBCPACMOC MPCAIIOJIOKCHNUE, OUCHUBATL MPABUJIIBHOCTE HOPAJAKA
IMPOBCACHUA UCCIICA0OBaHMs, 1€J1aTh BbIBObI;

— NOpPOBOAMUTH OMNBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBIEHUN WM (U3MYECKUX CBOMCTB TeIl
(KanmuJUIsIpHBIC SIBJICHUS, 3aBHCHUMOCTD JIaBJICHUS BO3AyXa OT €ro o0héMa, TeMIiepaTyphl; CKOPOCTH TMPO-
1ecca OCTHIBaHMS/HATPEBAHUS TPH HW3IIYYEHWH OT IIBETAa W3JTYYArOIICH/MOTIIONIAIOIEH MMOBEPXHOCTH;
CKOPOCTBH HUCIAPCHUA BOABI OT TEMIICPATYPHI ) KUJAKOCTHU W IIJIOIAAN eé MOBEPXHOCTH; JJICKTPU3ALHA TCIIU
BSaI/IMOJIeI\/'ICTBI/Ie SJICKTPUYCCKHUX 3apsA10B; B331/IMO)IGI710TBI/IG IMOCTOAHHBIX MArHvuTOB, BHU3YyaJIW3allUsd
MAarHUTHBIX OJIEH MOCTOSIHHBIX MAar"duToOB, JICIZCTBHSI MAar"auMTHOTO IT0JIA Ha IMPOBOJHUK C TOKOM, CBOMCTBA
AIIEKTPOMAarHuTa, CBOMCTBA OSJIEKTPOJBUTATENsl MOCTOSHHOTO TOKa): (OpPMYIHpPOBaTH MpPOBEpsieMbIe
MIPENIONIOKEHUsI, cOOMpaTh YCTAHOBKY W3 MPEIJI0KEHHOTO 00O0pYJIOBaHMs; ONUCHIBATh XOJ OIBITa U
(bopMyIupOBaTh BHIBObI;

— BBINOJHATh NpPSMblE HU3MEPEHHs] TeMIepaTypbl, OTHOCHUTEIBHON BIAKHOCTH BO3AyXa, CHJIbI TOKa,
HaMpPsDKEHUS ¢ UCIOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U AATYMKOB (DU3HUECKUX BEIUYUH; CPAaBHUBATDH
pe3yNbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOMIOTHON MOTPEUTHOCTH;

— IIPOBOIUTH UCCIICAOBAHNEC 3aBUCUMOCTHU O,Z[HOﬁ (1)I/I3I/ILI€CKOI\/'I BCJINMYHHEBI OT ,I[perﬁ C HUCIIOJIb30BaHUEM
IPAMBIX I/IBMCpCHI/Iﬁ (SaBI/ICI/IMOCTB COIIPOTHUBIICHUA IPOBOJAHHKA OT €TI0 JJIMHEBI, ILIOIIAAU IOIICPEYHOIO
CCUCHUA U YACITBbHOT'O COIIPOTHUBJICHNA BCIICCTBA MMPOBOAHMKA,; CHUJIBI TOKa, UAYIICTO YE€PE3 IIPOBOJHUK, OT
HaIIpsKCHHA Ha IIPOBOJHHUKE, HCCIICAOBAHUC IIO0CIACAOBATCIBHOIO MW IId- PaJUICIIBHOI'O COG,I[I/IHGHI/Iﬁ
HpOBOI[HI/IKOB)I IUIaHUPOBATbL HCCICAOBAHUC, CO6I/IpaTI> YCTaHOBKY H BBIIIOJIHATE HU3MCPCHUSA, CICAYA
NpeAJIOKCHHOMY ILJIaHY, q)HKCI/IpOBaTL PE3YyJIbTAThI HOHy"I@HHOﬁ 3aBUCMMOCTHM B BHAC Ta6J'II/II_[ n
rpa(bHKOB, ACJIaThb BBIBOJBI 110 pE3YyJIbTaTaM UCCIICJOBAHUS;

— IIPOBOJUTbL KOCBCHHBLIC H3MCPCHUA (I)I/ISI/I‘ICCKI/IX BCIINYHUH (y,HCJ'IbHaH TEIIOEMKOCTh BCIICCTBA,
COIIPOTUBJICHUEC IIPOBOJHUKA, pa60Ta U MOIIHOCTB SJICKTPUUYCCKOTO TOKa)I IJIaHUPOBATh HU3MCPCHUA,
CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY, CIICAYS npezmoxceHHoﬁ HHCTPYKIOWH, U BBIYUCIIATE 3HAYCHUC
BCIINYHNHEBI,

— co0uoaTh MpaBUiia TEXHUKU 0€30MacHOCTH MpH pabdoTe ¢ 1abopaToOpHEIM 000pYAOBaHUEM;

— XapaKTCpU30BaTh IMPUHIUIILL JIeicTBUA N3YYCHHBIX HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB C OHOPOﬁHa
HnX OIIMCAaHUs (B TOM 4YHCJIC: CUCTEMa OTOIUICHUA AOMOB, THI'POMCETpP, IIapoBas Typ61/1Ha, aMIIepMeTp,
BOJIbTMCTD, CUETUYHK BHCKTqueCKOﬁ OHCPIHUU, BSIJIICKTPOOCBCTUTCIILHBIC HpI/I60pBI, HarpeBaTCJIbHbIC
3JICKTpOHpH60pLI (HpI/IMCpBI), QJICKTPUYCCKUC TIPCAOXPAHUTCIIN; IJICKTPOMATrHUT, JSJICKTPOABUIATCIIb
IIOCTOAHHOI'O TOKa), HCIIOJIB3YA 3HAHUA O CBOMCTBaxX (1)I/I3I/I‘-IGCKI/IX SIBJICHUI U HCO6XOI[I/IMBIC (I)I/I3I/I‘ICCKI/IC
3aKOHOMCPHOCTH,



— paclo3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONWCTBA U H3MEPUTENIbHbIE NPUOOpPHI MO CXEMaM H
CXEMaTUYHbIM pPHUCYHKaM (JKUIKOCTHBI TEPMOMETpP, TEPMOC, ICUXPOMETP, TUIPOMETP, IBUTATENb
BHYTPEHHETO CropaHusi, 3JEKTPOCKOI, PEOCTaT); COCTaBIATh CXEMbl DJJEKTPUUECKUX LENed cC
MOCIIEIOBATEIbHBIM U TapaJJICIbHBIM COCITUHEHUEM JIIEMEHTOB, pasiiuasi yCIOBHbIE OO0O3HAUYEHUS

QJICMCHTOB 3JICKTPUUYCCKUX I.[CHCI\/JI;

— TPUBOJUTH TNPHUMEPHI/HAXOAUTh HMH(POPMAIMI0 O MpUMEpax MPAKTHUYECKOTO HCIOIb30BAHUS
(U3HYECKUX 3HAHWUN B MOBCEAHEBHOW JKU3HH I oOecrieueHus: 0€30MacHOCTH MPH OOpaIieHny ¢ mpudo-
paMu M TEXHHYECKUMH YCTPOWCTBAMH, COXPAHCHHS 3J0POBbsI M COOIIOACHHUS HOPM DKOJIOTHYECKOTO
MOBEJCHUS B OKPYXAIOIIEH CpEE;

— OCYIIECTBIIATh TOUCK HHPOpMauu (U3UIECKOTO COJEpKaHusl B ceTh VIHTepHET, Ha OCHOBE
MMEIOIINXCA 3HAHWUM W TyTéM CpaBHEHHUS JOMOJHUTEIBHBIX HCTOYHUKOB BBIACIATH HH(OpPMAIIUIO,

KOTOpasi SIBJSIE€TCS MPOTUBOPEUNBOM WIIM MOKET ObITh HEIOCTOBEPHOM;

— HCIOJIb30BaTh MPHU BHIIIOJHEHUU Y4EOHBIX 3aJJaHUN HAYYHO-TIOMYJIPHYIO JUTEpaTypy (PHU3HUecKoro
COJCpIKaHus, CIPaBOYHBIC MAaTCPUAJIbI, PECYPCHI CECTU I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTHUPOBAHUSA
TeKcTa, MpeodpazoBaHus HHPOPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYT'YIO;

— co3/1aBaTh COOCTBEHHbIE MUCHMEHHbIE U KPAaTKHE YCTHbIE COOOIIEeHHs, 00001as uHPOpMAIUIO U3
HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOrO COAEpkKaHMs, B TOM YHCIIE MYOJWYHO MPEACTaBIATh Pe3yabTaThl
MIPOEKTHOM MJIM MCCIEN0BATEIbCKOM NEATENbHOCTH; MPHU 3TOM TI'PaMOTHO HCIIOJIb30BaTh H3YUEHHBIN

MOHATHIHBIN anmapaT Kypca (pU3UKH, COTTPOBOXKAATH BHICTYIUICHHE MTPEe3eHTAIlNeH;

— TpHU BBINOJHEHUH YYEOHBIX MPOEKTOB U HCCIEIOBaHUN (PUINYECKUX IPOILIECCOB PACHPENENsTh
00s3aHHOCTH B TpYIIE B COOTBETCTBHM C MOCTaBICHHBIMU 3a/ladyaMH, CJIECIUTHh 32 BBHIIIOJHEHUEM IUIaHA
NEUCTBUI U KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHWBATH COOCTBEHHBIN BKIAJ B AEATEIbLHOCTH TPYIIIIHI;
BBICTPaNBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, TPOSBIISAsL TOTOBHOCTh pa3peiiaTth KOH(QIUKTHI.

9 KJIACC

[IpenmeTrHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTb C(OPMHUPOBAHHOCTH y OOYYAIOUIUXCS
YMEHUU:

— HCIIOJIB30BaTh IIOHATHA: CHCTEMa OTCLIéTa, Mar€puajlbHas TOYKa, TPACKTOPHA, OTHOCHUTCIBbHOCTH
MCXaHHUYCCKOI'0O JABMKXCHMHA, ,I[e(l)OpMaI_II/IH (yr[pyraﬂ, HJ'IaCTI/ILIeCKaH), TPCHUC, HCHTPOCTPECMUTCIILHOC
YCKOPEHUC, HCBCCOMOCTb U IMCPCIPY3KU; LHCHTP TAXKCECTHU, a0COJIFOTHO TBépI[OC TCJIO, HCHTP TAKCCTU
TBépI[OFO TCJIa, PABHOBCCHC, MCXAHHYCCKHC KoJIeOaHHsI U BOJIHBI, 3BYK, I/IH(i)pa?»By'K U YIbTPA3BYK;
QJICKTPOMArduTHLIC BOJIHBI, IIKaJld JJICKTPOMArHMTHBLIX BOJIH, CBCT, 6JII/I30py1(OCTB U JaJJbHO30PKOCTD,
CIICKTPbI UCITYCKAHU U MOTTIOIICHU anb(ba, berau raMmMa-usrydeHusd, U30TOIIbI, AACPHAA SHCPIrCTHUKA,

— pasjin4aThb SABJICHUA (paBHOMCpHOG U HCPABHOMCPHOC HpHMOHHHCﬁHOC JABWKCHUC, PABHOYCKOPCHHOC
HpHMOHHHCﬁHOC JABHIKCHUC, CBO60)1HOC maaCHUE TCJI, PAaBHOMCPHOC JABUKCHHEC II0 OKPYKHOCTH,
B3aHMOJICHCTBUE TCJI, PCAKTUBHOC IBWXCHUC, KoJiebaTeIbHOC JABHIKCHHUC (3aTyxa10u1He W BBIHYXXJICHHBIC
KOJ'IC6aHI/I$I), PE30HAHC, BOJIHOBOC JABMXKCHHC, OTPAKCHUC 3BYKa, HpHMOHHHeﬁHOC pacnpoCTpaHCHUC,
OTPAKCHUC U MPCIOMJICHUC CBCTA, IIOJIHOC BHYTPCHHEC OTPAKCHUC CBETA, PA3JIOKCHUC Oenoro ceera B
CIICKTp U CJIOKCHHUEC CICKTPAJbHBIX HNIBCETOB, AIUCIICPCUA CBCTA, CCTCCTBCHHAA PAaAUOAKTUBHOCTD,
BO3HUKHOBEHUE JTUHEHYATOTO CIICKTpa I/I3J'Iy‘-IeHI/ISI) MO0 OIMMMCAHHIO UX XaPAKTCPHBIX CBOMCTB U Ha OCHOBE
OMBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/I‘-ICCKOC SBJICHHUC,

— pacio3HaBaTh MNPOABIICHHUC U3YUYCHHBIX (I)I/ISI/I‘-IGCKI/IX SIBIICHUI B OKpYyKaromeM MHpPE (B TOM YHCIIC

(I)I/ISI/I‘ICCKI/IG SABJICHHA B IIPUPOJAC: NPUIIMBBI U OTJIIUBBI, IBUKCHHUC TIJIAHCT CoaHeyHOM CHUCTCMBI,



PEaKTHUBHOE [JBIKECHUE OJKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMM, 3EMIIETPSICECHMUE,
celiCMUYeCKHUe BOJHBI, ILyHAMH, 9XO, I[BETa TeJ, ONTHUYECKHE SIBJICHUSA B IPHPOJE, OMOIOTHYECKOE
JEeWCTBUE BUAUMOTO, YAbTPA(PHUOIECTOBOTO U PEHTT€HOBCKOTO U3JTy4eHUH; ECTECTBEHHBIN paJliOaKTUBHBIH
(OH, KOCMHYECKHE JIyYH, PaAHMOAKTUBHOE N3ITyYeHUE MTPUPOTHBIX MUHEPATIOB; ACHCTBUE PaJANOAKTHBHBIX
U3IYYeHUH Ha OPraHu3M YellOBEeKa), MPH ITOM IMEPEeBOAUTH MPAKTHUYECKYI03a]auy B yu4eOHYIO, BBIICIATh

CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKHN (PH3HUECKHUX SIBICHUMH;

— OIKCHIBATh W3YUYCHHBIE CBOWCTBA TeN M (U3UYECKUE SIBICHHS, HCIOJB3ySd (U3UUECKUE BEITHUMHBI
(cpenHsii 1 MIHOBEHHas CKOPOCTb Teja NpPU HEPAaBHOMEPHOM [BUKEHUH, YCKOpPEHHUE, IepeMEIlIEHuE,
IIyTh, YTJIOBasi CKOPOCTh, CUJIA TPEHHUS, CUJla YIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOIHOTO Ma/ieHus,
BEC Teja, UMITYJIbC Tella, UMITYJIbC CHJIbI, MEXaHHYecKas paboTa M MOIIHOCTH, MOTCHIUAIBHAS SHEPT U
TeJa, MOJHATOrO HaJ MOBEPXHOCTBHIO 3€MJIM, ITOTCHIMAIBHAS YHEPTUS CKATOM NPYKUHBI, KUHETHYECKas
SHEprus, NoJHAs MEXaHUYEeCKasi SHEPrus, MepHoJ] U YyacToTa KosjeOaHuil, AJMHA BOJIHBL, TPOMKOCTbH 3BYKa
U BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTelb MPEIOMJIEHHS Cpefbl); MPH ONUCAHUM IPABHIIBHO
TpakTOBaTh (UINYECKUI CMBICT HCIHOJIb3YEMbIX BEJIWYUH, OOO3HAUEHUS W EIUHMIBI (PU3UYECKUX
BEJIMYMH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PU3MUECKYIO BEIMYUHY C APYTUMHU BEIUYMHAMU,

CTPOUTH rpaduKH U3yIEHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEITUYHH;

— XapaKTepU30BaTh CBOMCTBA TeJ, (U3MUECKHE SIBICHUS M TPOIIECCHI, MCIOJIb3yS 3aKOH COXPaHCHHS
SHEPTUH, 3aKOH BCEMHPHOTO TATOTCHHS, MPUHIIMI CYNEPIO3UIIUA CUJI, TPHUHIMI OTHOCUTEIHHOCTH
lanunes, 3akorsl HpOTOHA, 3aKOH COXpaHEHHS MMITYJIbCa, 3aKOHBI OTPAKEHUS U TPEIIOMJICHUS CBETA,
3aKOHBI COXpaHEHUsS 3apsA70BOIO0 M MAacCOBOTO YHCEN TMPU SACPHBIX DPEAKIUAX; MPU ITOM JIaBaTh
CIIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIIUCHIBATh €T0 MAaTEMATUYECKOE BhIPAKEHUE;

— O0OBACHATH (PU3NYECKHE MTPOLIECCHl M CBOMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE CUTYal[Uil MPAaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUUYUHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH 00bsC-HEHUE U3 2—3
JIOTMYECKHX II1aroB C OMIOPOi Ha 2—3 M3YYECHHBIX CBOMCTBA (PU3WUYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTE;

— pemwaTth pacuéTHbIC 3a/1a4M (ONMUPAIOIIMECS HA CUCTEMY U3 2— 3 ypaBHEHUI), HCIOJb3YS 3aKOHBI U
dbopmMynbl, cBs3bIBaolUe (DU3MUECKUE BEIMYMHBI: HAa OCHOBE aHaju3a YCIOBHUS 3a/layd 3allUChIBAaTh
KpaTKO€ YCIIOBHUE, BBISBISATh HEIOCTAIONIME WM M30BITOYHBIE JaHHbBIC, BHIOMpATh 3aKOHBI U (HOPMYIIBI,
HE0OXO0IUMBbIE JJISl PEIICHUs, IPOBOIUThH PAcU&Thl U OLICHUBATh PEATUCTUYHOCTD MOJYYSHHOTO 3HAUCHUS
(bu3MUeCKOl BEIUYUHBL;

— PpacClioO3HaBaTb HpO6J'IeMBI, KOTOPBLIC MOXHO PCIIUTH IIPHU IMOMOIIH (1)I/I3I/I‘IGCKI/IX MCTOIOB; UCIIOJIb3YA
OIIMCAHUC MCCIICAOBAHUS, BBIACIIATH IMPOBCPACMOC IMPCAIIOJIOKCHUEC, OOICHUBATL IIPABHUJIIBHOCTDL IIOPAJAKaA
MPOBCACHUA UCCIICA0OBaHUA, ACIATh BBIBOAbL, UHTCPIIPECTUPOBATH PE3YJIbTAThI Ha6J'IIOI[eHHI>i U OIIBITOB,

— IIPOBOJUTDH OIIBITHI ITO Ha6J'IIOI[eHI/II-O (1)I/I3I/IIIGCKI/IX SIBJICHUN WU (bHSPI‘ICCKI/IX CBOMCTB T€n (HBy‘leHI/Ie
BTOPOT'O 3aKOHaA HBI-OTOHa, 3daKOHa COXPAaHCHUA DHEPTHUU, 3aBUCUMOCTD IICPUOJIa KOJIeOaHMM MMPY>KUHHOI'O
MadTHHKA OT MACCHI I'py3a U JKECTKOCTHU IMPYKUHBI 1 HC3ABUCUMOCTL OT aMIUIMTYbl MaJIbIX KOJ'IG68.HHI>1;
HpHMOHHHCﬁHOC pPaclipoCTpaHCHUE CBCTA, PA3JI0KCHUC Oemoro cmera B CIICKTpP, U3YUCHHUC CBOICTB
I/I306pa)KeHI/ISI B IINIOCKOM 3CPKaJIC U CBOICTB I/I306pa)KeHI/IH npeamMeTa B CO6PIp8.I-OIlICI>i JIUH3C, H8.6JHOI[CHI/IC
CILIOIIHBIX U JIMHENYAThIX CIICKTPOB I/ISJIy‘IeHI/ISI)Z CaMOCTOATCIBbHO C06I/IpaTB YCTaHOBKY U3 M30BITOYHOTO
Ha60pa 060py;[0BaH1/1;1; ONHCBIBATL XO/J OIIbITa U €r0 pE3YyJIbTAThI, (I)OpMy.TII/IpOBaTL BBIBOJbI,

— TMPOBOJUTH MpPU HEOOXOJUMOCTH CEpUI0 TPSAMBIX H3MEPEHUH, ONpeAessisi cpelHee 3HauyeHHe
u3MepsieMoil BenuunHbl ((POKYCHOE PacCTOsIHUME coOMparoliei JMH3bI); 000CHOBBIBATH BHIOOp criocoba
M3MEPEHUs/U3MEPUTENLHOTO TPUOopa;



— TPOBOJMTH HCCIIEOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYMH C HCIOJB30BAaHUEM IPSIMBIX
U3MEpEeHul (3aBUCHUMOCTh IYTH OT BPEMEHM IPU PABHOYCKOPEHHOM [BIDKEHHM 0€3 HadajabHOW CKO-
pocTy; nepuojia KouedaHnii MaTeMaTH4eCKOr0 MasiTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH YIJla OTPaKCHUS
CBeTa OT yIjla MaJeHUs W Yrja MpeJOMJIEHMs OT yrja NaJeHHUs): IUIAHUPOBAaTh HCCIENO0- BaHUE,
CaMOCTOSITEIILHO COOMpaTh YCTAaHOBKY, (PMKCHPOBATH PE3yIbTAaThl MOJYYEHHONW 3aBUCHMOCTHU (PU3HUECKUX
BEJIMYUH B BUE TaOIHII ¥ TpauKOB, JAETaTh BEIBOBI 110 pE3yIbTaTaM UCCIICAOBAHUS;

— TIPOBOJMTH KOCBEHHBIC M3MEPEHUsI (PU3UUECKUX BEIHUYMH (CPEAHSS CKOPOCTh U YCKOPEHHE Tesa MpU
PaBHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOIHOTO MaACHUs, KECTKOCTH MPYXHHBI, Kod(duiment
TPEHHUS] CKOJIbKEHMS, MEXaHMuyeckas padoTa M MOIIHOCTb, YacToTa U Hepuoja  KojeOaHui
MaTeMaTHYECKOr0 U MPYXKMHHOIO MAasTHUKOB, ONTHYECKasl CHJIa COOMpAIOIIEN JIMH3bI, paJlOaKTUBHBIN
(OH): TUIAaHUPOBATh U3MEPEHUS; COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY WM BBINOJHATH U3MEPEHMUS,
cienysl IpeyIoKEHHOW WHCTPYKIMM; BBIYMCIATH 3HAYEHWE BEIMYMHBI M AHAJIU3HPOBATH IOJyYEHHBIE

pe3yAbTATHI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUN;
— co0m0aTh NpaBuia TEXHUKH 0€30I1aCHOCTH MpH padboTe ¢ 1abopaTopHbIM 000PYIOBaHHUEM;

— pasnuyaTh OCHOBHBIE NMPU3HAKU M3YyYEHHBIX (U3UYECKUX MOJIENICH: MaTepuaibHas TOYKa, aOCOJFOTHO
TBEPAOE TEJO, TOUEUHBIM MCTOYHUK CBETA, JTyd, TOHKAs JIMH3a, IUIAHETapHasi MOJENIb aTOMa, HyKJIOHHAs

MOJECJIb aTOMHOIO Aapa,

— XapakTepHu30BaTh MPUHIIMIIBI JEHCTBUS N3YUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPONCTB C ONOpOiiHA
UX ONMUcaHus (B TOM YHCIIE: COUAOMETP, JaTYUKU MOJIOKEHUS, PACCTOSIHUS U YCKOPEHHUSI, paKkeTa, 3X0JIOoT,
OUKH, MEPHUCKOI, (poToammapar, ONTHUYECKHE CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa Bumbcona),
WCIOJIb3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;

— HCIOJIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH U3YyYEHHBIX TEXHUYECKHX YCTPOMCTB, U3MEPHUTEIbHBIX
npuOOPOB M TEXHOJOTMYECKHX IPOIECCOB MPHU pPELICHUU Y4eOHO-TIPAKTHUECKUX 3a/lad; ONMTUYECKUE
CXEMBI JIJIsl TOCTPOEHUs H300pakeHUH B TUIOCKOM 3epKalie U coOMparolel JINH3E,

— MOpPUBOJUTH MPUMEPBI/HAXOOUTh HUHGOPMALMI0O O MpUMEpax MPaKTHYECKOrO HCIOIb30BaHUS
(bu3nyecKuX 3HAHUN B MOBCEIHEBHOW >KU3HU Ui oOecrieueHus: 0€30MacHOCTH Mpu oOpalieHuu ¢ npudo-
paMH M TEXHHUYECKHMHU YCTPOMCTBAMH, COXpPaHEHHsI 3J0POBbsI U COOIIOACHHUS HOPM HKOJIOTMYECKOTO
MOBEJICHUS B OKPY)KAIOILeH cpelie;

— OCYIICCTBJIATH IMOUCK I/IH(1)OpMaI_II/II/I (1)I/ISI/I‘IGCKOI"O COICPIKaHUA B CCTHU I/IHTepHeT, CaMOCTOATCIBHO
q)OpMyJ'II/Ip}IH ITOMCKOBBIN 3alpocC, HaXO0AWUTb IMYyTU OHIPCACIICHUA JOCTOBCPHOCTU nonyquHoﬁ
I/IH(bOpMaI_II/II/I Ha OCHOBC UMCIOIIHUXCA 3HAHHUH U JOIIOJIHUTCIBHBIX HCTOYHUKOB,

— HCII0JIb30BAaTh IIPpU BLINIOJIHCHUH y‘IC6HLIX 3aJaHui HAaYyYHO-IIOIMYJIIPHYIO JIUTCPATYPY (I)I/ISI/I‘IGCKOFO
COJACPpKaHUs, CIIPABOYHBIC MATCPUAJIbI, PECYPCHI CCTU I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAaHHA
TCKCTA, npeo6pa30BaHI/I;1 I/IH(I)OpMaI_[I/II/I 13 OJIHOM 3HAKOBOM CHCTEMBI B APYT'YIO;

— co03/1aBaTh COOCTBEHHbIE MMCbMEHHbIE U YCTHBIE COOOIEHUSI HA OCHOBE MH(POPMAIIUU U3 HECKOJIbKUX
UCTOYHHUKOB (PU3UYECKOTO COJAEpXKaHUsA, MyOJIMYHO TNPEACTaBIATh pPE3yabTaTbl IMPOEKTHOW WM
HCCIIEI0BATENILCKOM IeTETbHOCTH; IPH 3TOM IPaMOTHO HMCIIONIb30BaTh U3Y4YeHHBIN MOHATHIHBIN anmapar
M3y4yaeMoro paszena (M3MKU M CONPOBOXKAATH BBICTYIJICHHE Ipe3eHTauueil ¢ y4éroM o0coOeHHOCTe
ayJIMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HanmeHoBaHue pa3aesioB U TeM POrPaMMbl KoanuecTrBo yacon DuekTpoHHbIe (MM pPoBbIe) 06pazoBaTeJbHbIE Pecypchbl
n/n
BCEr0 | KOHTPOJBHBIE PAGOTHI npakTHYecKHe PadoTsl

Pasnen 1. @u3nka u €€ poJib B MO3HAHMH OKPYIKAIOLIEro MHPa

1.1. | ®u3uka — HayKa o mpupoje 1 0 0 resh.edu.ru
uchi.ru
foxford.ru

1.2. | ®usuyeckune BeMINHBI 3 0 2 resh.edu.ru
uchi.ru
foxford.ru

13 EcTrecTBeHHO- HAYYHbIH METO NO3HAHUS 1 0 0 resh.edu.ru
uchi.ru
foxford.ru

HWroro mo pasneiny 5

Paszien 2. TlepBoHavyajibHbIe CBeIEHUS 0 CTPOEHHH BelllecTBa

2.1. | Crpoenne BemecrBa 2 0 1 resh.edu.ru
uchi.ru
foxford.ru

2.2. | IBMskenue H B3aHMOJeliCTBHE YACTHIl BEeLIeCTBA 2 0 0 resh.edu.ru
uchi.ru
foxford.ru

2.3. | ArperarHble COCTOSIHHS BeIeCTBA 2 0 0 resh.edu.ru
uchi.ru
foxford.ru

HUroro mo pazgeiny 6

Paznen 3. JIBu:keHne U B3aUMoOAeiicTBHE TeJ

3.1. | MexaHuuyecKoe IBHKEHHE 6 1 1 resh.edu.ru
uchi.ru
foxford.ru

3.2. | Auepuus, macca, INIOTHOCTH 4 0 1 resh.edu.ru
uchi.ru
foxford.ru

3.3. | Cuaa. Buasl cua 11 1 2 resh.edu.ru
uchi.ru
foxford.ru

Hroro mo pasnemy 21

Pasne

4. laBjieHHe TBEPABIX TeJl, *KUAKOCTei 1 ra3oB




4.1. | NaBaenue. Ilepenaua napjenusi TBEPABIMH TeJIaAMH, KHAKOCTSIMH H ra3aMu 3 0 0 resh.edu.ru
uchi.ru
foxford.ru

4.2. | N1aBienue KUIAKOCTH 3 0 0 resh.edu.ru
uchi.ru
foxford.ru

4.3. | ArmocdepHoe 1aBaeHue 4 0 0 resh.edu.ru
uchi.ru
foxford.ru

4.4. | eiicTBHe ;KUAKOCTH H ra3a Ha MOrpyKEHHOE B HUX TeJIO 7 1 1 resh.edu.ru
uchi.ru
foxford.ru

Hroro no pasneny 17

Paznen 5. Pa6oTa u MOIIHOCTL. DHEPrus

5.1. | PaGora H MOIIHOCTH 2 0 0 resh.edu.ru
uchi.ru
foxford.ru

5.2. | IpocThie MEXaHU3MBbI 5 0 2 resh.edu.ru
uchi.ru
foxford.ru

5.3. | Mexanuyeckasi JHeprus 9 2 0 resh.edu.ru
uchi.ru
foxford.ru

HWroro mo pasueny: 16

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 5 10

8 KJIACC
Ne HaumeHoBaHue pa3aesoB U TeM NPOrpaMMbl KosuyecTBo yacoB DaexkTponHble (LU poBbie) 00pazoBaTe/IbHbIE pecypchbl
n/n
BCEro KOHTPOJIbHbIE PadoThI NMpaKkTHYecKue padoTbl

Paszen 1. TenJioBble siBIeHUSI

1.1. | Crpoenue u cBoiicTBa BelmecTBa 7 resh.edu.ru
uchi.ru
foxford.ru

1.2. | TensoBblie mpouecchl 21 2 4 resh.edu.ru
uchi.ru
foxford.ru

HWroro mo paszeiy 28




Pazpmen 2. 3J1e1crpn-|ec|me U MAarHUTHBIE ABJICHUSA

2.1. DJIeKTpHYecKHe 3apsabl. 3apskeHHbIE TeJIa M X B3aHMOJeiicTBHE 7 resh.edu.ru
uchi.ru
foxford.ru
2.2. ITocTOSTHHBII 2JIEKTPHYECKHI TOK 20 5 resh.edu.ru
uchi.ru
foxford.ru
2.3. MaruuTHble IBJIeHUS 6 1 resh.edu.ru
uchi.ru
foxford.ru
2.4. | DAeKTPOMArHUTHAS MHAYKIHUS 4 1 resh.edu.ru
uchi.ru
foxford.ru
Htoro no pazaery 37
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB IT1O ITIPOTPAMME 68 11
9 KJIACC
Ne HaunmeHnoBanue pa3jiesoB U TeM IPOrpaMMbl KouanuyecrBo yacos DyekTponHble (U pPoBbIE) 06pa3oBaTeIbHbIE
n/n pecypchbl
BCEro | KOHTPOJIbHbIE NpaKTHYeCKHe
padorsl padoThl
Paznen 1. Mexannveckue siBJeHUsI
1.1. | MexaHu4ecKkoe IBHKEHHE H CIIOCOOBI €r0 ONHCAHUS 10 1 1 resh.edu.ru
uchi.ru
foxford.ru
1.2. | B3aumonaeiicrBue Te 20 1 resh.edu.ru
uchi.ru
foxford.ru
1.3. | 3aKkoHBI cOXpaHeHust 10 1 resh.edu.ru
uchi.ru
foxford.ru
HUroro mo pasugerny 40
Paznen 2. Mexannveckue KojeGaHusi U BOJTHBI
2.1. | MexaHuuyeckue KojedaHust 7 1 resh.edu.ru
uchi.ru
foxford.ru
2.2. | MexaHnyecKue BOJHbI. 3BYK 8 1 resh.edu.ru
uchi.ru
foxford.ru
Hroro mo pasneny 15




Pazpmen 3. 3J'le](Tp0Mal"HPlTH08 moJie  3JIEKTPOMAarHMTHbHIE BOJIHbI

3.1. | DJIeKTPOMArHUTHOE I10JIe H 3JIeKTPOMATHUTHBIE BOJIHBI 6 resh.edu.ru
uchi.ru
foxford.ru

Uroro mo paszueny 6

Pa3nen 4. CBeToBbI€ SIBJIECHHS

4.1. | 3aKOHBI pacCIPOCTPAHEHHUS CBeTa 6 resh.edu.ru
uchi.ru
foxford.ru

4.2. | JIMH3bI M ONTHYECKHE NPHOOPBI 6 resh.edu.ru
uchi.ru
foxford.ru

4.3. | Pa3nosxkenne 6eJ10ro cBeTa B CEKTP 3 resh.edu.ru
uchi.ru
foxford.ru

HWroro mo pasneny 15

Paszen 5. KBaHTOBBIE sIBJIEHUS

5.1. | Mcnyckanue U MOTJIOIIEHUE CBETA AaTOMOM 4 resh.edu.ru
uchi.ru
foxford.ru

5.2. | CrpoeHue aTOMHOIO siApa 6 resh.edu.ru
uchi.ru
foxford.ru

5.3. | SInepHble peakuuu 7 resh.edu.ru
uchi.ru
foxford.ru

HUroro mo pazgeiny 17

Paznen 6. [IoBTOPUTEILHO-0000 AN MOTYJIb

6.1. | Cucremaru3anusi 1 06061eHIe PEIMETHOI0 COIEPKAHMS H ONBITA 1eSITETbHOCTH, NPHOOPETEHHOT O NPH H3YyYeHH U 9 resh.edu.ru

BCero Kypca Gpusuku uchi.ru
foxford.ru

HUroro mo pasugerny 9

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOANMYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

7 KJIACC

®dwusuka, 7 knacc/Ilepreimkuna A.B., OO0 «/IPODA»; AO «M3natenbctBo [IpocBenienney;

8 KJIACC
®dwusuka 8 knacc/Ileprrmkua A.B., OO0 «/IPODA»; AO «13natenbctBo [IpocBenieHuey;

9 KJIACC
®dwusuka 9 kinacc/ [epeimkua A.B., I'ytauk E.M., OO0 «/IPO®A»; AO «M3narensctBo [IpocBenienney;

METOANYECKHUE MATEPHUAJIBI VI YYUTEJIA

7 KJIIACC

®dusuka. 7 knacc. Metonuueckoe nocodue k yu. [leppimkuna. - @unonosuu H.B.

8 KIIACC

®dwmsuka. 8 kmace. Meromudeckoe mocoodue k yd. [lepsimkuna. - Gunonosny H.B.

9 KUIACC

®dusmka. 9 kiacc. Metonnueckoe nocobue k yu. [lepsimkuna. - I'yrauk E.M.
HUD®POBBIE OBPA3OBATEJIbBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

7 KJIACC

http://seninvg07.narod.ru/004_fiz_lab.htm
resh.edu.ru

uchi.ru

foxford.ru
http://class-fizika.narod.ru/vu7.htm

8 KJIACC

http://seninvg07.narod.ru/004_fiz_lab.htm
resh.edu.ru

uchi.ru

foxford.ru
http://class-fizika.narod.ru/vu7.htm

9 KJIACC

http://seninvg07.narod.ru/004_fiz_lab.htm
resh.edu.ru

uchi.ru

foxford.ru

http://class-fizika.narod.ru/vu7.htm


http://seninvg07.narod.ru/004_fiz_lab.htm
http://class-fizika.narod.ru/vu7.htm
http://seninvg07.narod.ru/004_fiz_lab.htm
http://class-fizika.narod.ru/vu7.htm
http://seninvg07.narod.ru/004_fiz_lab.htm
http://class-fizika.narod.ru/vu7.htm

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJIOBAHHUE

KomnbroTep, MyabTHMEIUIHBII TPOEKTOP, UHTEPAKTHUBHAS JOCKA, HA0OP 1ab0paTOPHOTO 000PYAOBAHUS IS
(U3NIECKOTO IKCIIEPUMEHTA.

OBOPYJIOBAHMUE /UIA ITPOBEJAEHUS JIABOPATOPHBIX, IPAKTUYECKUX PABOT,
JEMOHCTPALIMIA

CrangapTHbIi HaOOp J1abopaTOPHOro 000PYIOBaHUs YUEHUKA, BUPTyallbHas (r3nueckas gadoparopust
(http://seninvg07.narod.ru/004_fiz_lab.htm)


http://seninvg07.narod.ru/004_fiz_lab.htm)
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