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HHOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ¢usuke Ha YpPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHHsS COCTaBlieHA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS Ha 0a30BOM YPOBHE OCHOBHOM
obOpasoBarenbHOl Tporpammbl, npexacraBieHHbIx B DPI'OC OO0, a Takke c  y4eTom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIenmwu mnpenojgaBaHus y4eOHOTO
npenmera «Pu3nKay.

CopgepxaHue MporpaMMbl IO (U3MKE HANpaBlIeHO Ha (OPMUPOBAHUE ECTECTBEHHO-
HAyYHOW I'PaMOTHOCTH OOYYaOIIMXCS U OPraHU3ALMI0 W3YYeHUS (DU3MKH Ha JIeATEIbHOCTHOM
OcHOBe. B mporpamMMe 1o (QU3MKE YUYUTBHIBAIOTCS BO3MOXHOCTH YYeOHOTO TMpeIMeTa B
peamm3anuu TpeboBannit PI'OC OOO K mIaHUPYEeMBIM JUYHOCTHBIM M METalpeIMETHBIM
pe3ynbTaTaM OOy4YeHHs, a TaKKe MEXKIIPSIMETHBIC CBS3U €CTECTBEHHOHAYYHBIX YYEOHBIX
MIPEIMETOB HAa YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMs.

[IporpammMa 1o (M3MKE ycTaHABJIMBAET paclpe/ieiecHue Y4eOHOro marepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), MpeajaracT NPUMEPHYIO TMOCIEI0BATEILHOCTh M3YyUYEHUS TEM,
OCHOBAaHHYIK) Ha JIOTUKE pa3BUTHUS TNPEJAMETHOTO COJCpXaHUsS M YU€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

[Tporpamma o ¢u3uke pazpadboTaHa ¢ HENbI0 OKa3aHUs METOAMYECKON MOMOIIN YIUTEITIO
B CO31aHUU pabouel MPorpaMMBbI 10 y4eOHOMY MTPEIMETY.

®dusnka ABISETCS CHCTEMOOOPa3yIOMIUM JUIS €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
HOCKOJIbKY (pr3ndeckue 3aKOHBI JISKAT B OCHOBE IPOIIECCOB U SBJICHUH, M3y4aeMbIX XHMMHEH,
Ouonoruelt, actpoHoMHuer U (U3NYECKOl reorpadueii, BHOCUT BKIJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, MPEAOCTaBIsieT HambOosiee SICHbIE OOpa3lbl NMPUMEHEHHS HAayYHOTO METoja
MIO3HAHUS, TO €CTh CII0C00a MOMYYECHHUs JOCTOBEPHBIX 3HAHHUIA O MHUPE.

Opna W3 rIaBHBIX 3aja4 (pu3ndeckoro oOpa3oBaHUS B CTPYKType oOLIero oOpa3oBaHUs
COCTOUT B (POPMUPOBAHMM €CTECTBEHHOHAYYHOH TI'paMOTHOCTM M MHTEpeca K Hayke Yy
o0ydJaronuxcs.

W3yuyenne ¢usukn Ha 0a30BOM ypOBHE INPEIIOJaraeT OBJIAJEHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSAMH, XapaKTEPUIYIOLUIUMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

HAay4YHO 00BACHATH SIBJICHHUA,
OIICHUBATH U TIOHUMATh 0COOEHHOCTH HAay4YHOTI'O UCCJICAOBAHUAA;
HHTCPHNPECTUPOBATL JAHHBIC U UCIIO0Jb30BATh HAYYHBIC JOKA3aTCIILCTBA JJIA MMOJIYUYCHW A BBIBOIOB.

[lenn wm3yueHuss (U3MKU Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs ONPEAEICHBI B
Konuenmun npenojaBanus yuebHoro npeamera «Pu3uka» B 00pa3oBaTeIbHBIX OpraHU3alUiX
Poccuiickoit ®enepanum, pealn3ylolUX OCHOBHBbIE OOIIE00pa3oBaTeIbHbIE MPOrPaMMBI,
yrBepxkaAEHHON pemenneM Kosnernn MunncrepcrBa npocsenieHuss Poccuiickoit @enepanuun
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).

Henu n3yyenus puanku:

npuoOpeTeHne MHTepeca M CTPEeMJICHUS OO0yJaroIuXxcs K HAaydyHOMY H3YYEHHUIO HPUPObI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;



pasBUTHE MPEACTABICHUI O HAYyYHOM METOJE MO3HaHUA M (HOPMUPOBAHHUE MCCIIEOBATEIBCKOTO
OTHOUICHUS K OKPYXAIOIHM SIBICHHSIM;

(dbopMHpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa H3y4eHHsS OCHOB CTPOCHHS MAaTEpPHH
U (pyHIaMEHTAIbHBIX 3aKOHOB (DH3HKH;

¢dopMHpoBaHUE TMPEICTaBICHUH O POy (PU3MKH AN Pa3BUTHS APYIHMX €CTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOJIOTHH;

pa3BUTHE IMPEJCTABICHUI O BO3MOXXHBIX cepax Oyaymied mpopeccuoOHaTbHON esITeIbHOCTH,
CBSI3aHHOM C (PU3HKOIA, ITIOATOTOBKA K JAIbHEHIIIEMY OOYYEHHUIO B ’TOM HaIpPaBJICHHUU.

Joctuxenne 5TUX 1ened mnporpaMmbl IO (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs 00ECTICUNBACTCS PEIICHUEM CIEAYIONUX 3a1a4:

NpHOOpEeTEHNE 3HAHWKA O JUCKPETHOM CTPOSHUHM BEIIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX  KBAHTOBBIX SIBJICHHSX;

NpHOOpEeTEHNE YMEHHH ONMUCHIBATH M OOBSICHATH (DM3MUYECKUE SBJICHUS C HCIIOIH30BAHHEM
MIOJTYYCHHBIX 3HAHHIA;

OCBOCHHE METOJIOB PEIICHHS MPOCTCUINTUX PACUETHBIX 3a7ad C WCIOJIb30BAaHUEM (PU3MUCCKUX
MoOJIeIIeH, TBOPYECKHUX M MTPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHWH HAOIIOIaTh TPHPOJIHBIC SIBJICHHUS W BBINOJHSATH OIBITHI, JIA0OPATOPHBIC
paboOThI U AKCTIEPUMEHTAIbHBIC UCCIICIOBAHUS C HCIIOJIb30BAHHEM U3MEPHUTEIBHBIX IIPUOOPOB;
OCBOCHHUE TTPUEMOB PaboThI ¢ MH(MOpManHel (PU3MIECKOTO COIepPIKaHUS, BKIIFOYas HH()OPMAIIHIO
0 COBPEMEHHBIX JOCTHKCHHUIX (PU3UKH, aHAIN3 U KPUTHYECKOE OIICHUBaHKE WH(POPMAIINH;
3HAKOMCTBO CO cdepamu Tpo(hecCHOHATBHOW IeATCIEHOCTH, CBS3aHHBIMU C (QU3WKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU HA JOCTIKECHHIX (PU3UUYCCKON HAYKH.

Ha usydenue ¢usuku (0a30BbIii YpOBEHb) HA YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS
oTBoaMTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heeno), B 8 kiracce — 68 yacoB (2 yaca B
HEJIe0), B 9 KJ1acce — 102 yaca 3 qaca B HEJIEI0).

[Tpennaraemslii B mporpamme 1o ¢pu3nKe nepedeHsb Ja00paTOpHBIX paboT U ONMBITOB HOCUT
peKOMEHIaTeNbHBI XapaKTep, YUWUTENb JI€laeT BBIOOp MpoBeneHus 1ad0opaTOpHBIX padoT u
ONMBITOB  C  y4yé€TOM  MHJIUBUAYaAJIbHBIX  OCOOCHHOCTEH  OOydaroluxcs,  CIHCKa
OKCIEPUMEHTAJbHBIX 3a/laHui, Tpe/UlaraéMblX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO
9K3aMeHa 1o (pusmke.

COILEPKAHUE OBYYEHUSA
7 KIIACC
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.

®usnka — Hayka o npupoze. fABneHus npuponabl. OrU3ndecKne SBICHUSA: MEXaHUYECKHE,
TEIJIOBBIE, INEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeIUYMHBL. V3Mepenue ¢usnyeckux BenuyuH. Dusnueckue NpuOOpHI.
ITorpemnocTs u3MepeHuil. MexayHapoiHas CUCTEMAa €IUHHII.

Kak ¢u3uka u npyrue ecTeCTBEHHbIE HAyKH W3Y4arOT MpHpoay. EcTecTBEeHHOHAyUHBIH
METO/I TIO3HAHUWsS: HAOII0JeHNe, TOCTAaHOBKA HAYYHOTO BOMPOCA, BBIIBHKEHUE THIIOTE3,
DKCIIEPUMEHT IO TMPOBEpPKE THIMOTEe3, OOBSCHEHHEe Ha0maaeMoro spieHus. OnucaHue
(UBUYECKUX SIBJICHUH C TIOMOIIBIO MOJICIICH.



Hemoncmpayuu.

1. MexaHunueckue, TEIIOBbIC, JICKTPHYECKHE, MATHUTHBIE, CBETOBBIC SIBJICHHS.
2. Owuzuueckue MnpuOOpPH U MPOLEAypa MPSMBIX W3MEPEHUH AHAIOTOBBIM M LU(MPOBHIM
puoOpOM.

Jlabopamopnwvie padbomot u onvimeol.

Omnpeznenenue 1EHbI EIEHUS MKaIbl HK3MEPUTEIBLHOTO MpUodopa.

N3MepeHne paccTosiHUM.

N3mepenune 06bEMa KUAKOCTH U TBEPAOTO TETA.

Onpenenenne pasmMepoB MaJbIX TEI.

W3mepenne Ttemneparypbl IpH IOMOIIM JKHUIKOCTHOTO TEPMOMETpAa M JaTdMKa
TEMIIEPATYPHI.

6. IlpoBemenme wuccrnenoBaHUs MO TPOBEPKE THIOTE3bl: JAIBHOCTh IMOJIETA IAPUKA,
HYLIEHHOT0 FOPU30HTAJIBHO, TEM 00JIblle, YeM 0O0JIbIlIe BHICOTA ITyCKa.

arwONE

Pa3znea 2. [lepBoHayaibHbIe CBeJIeHUA 0 CTPOEHUHU BeleCTBA.

CTpOCHI/Ie BCIIECCTBA: aTOMbl M MOJICKYJIbI, HX pPasMEphI. OHLITBI, JOKa3bIBAIOIINEC
JUCKPETHOC CTPOCHUC BCIICCTBA.

JBuxxenue yactul BeniecTBa. CBA3b CKOPOCTH JBHKEHMSI YacTHUI] C TEMIIEpaTypoH.
BbpoynoBckoe nBuxenwe, auddy3us. B3zanmopelicTBHe dYaCTHI[ BEIIECTBA: NPHUTSDKEHUE W
OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSI ~ BEIIECTBA: CTPOEHUE Ta30B, HKHUAKOCTEH M TBEPABIX
(kpucTayinyeckux) Tea. B3auMocBs3b MEXIy CBOICTBaMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U HMX aTOMHOMOJEKYJSPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUH
BOJIBI.

Hemoncmpayuu.
1. HabGmroneHue 6pOyHOBCKOTO JIBHKEHHUSI.
2. HaGmronenue nuddy3un.
3. HaOmionenue sBiIeHHH, OOBACHSAIOMIUXCS MPUTHKEHUEM WIH OTTAIKHBAHHEM YaCTHUI]
BEIIECTBA.

Jlabopamopnwvie pabomot u onvimul.
1. Omenka quamerpa aToMa METOJIOM PSJIOB (C HCTOJIb30BaHHEM (hoTorpadmii).
2. OmBITH IO HAOJFOICHUIO TETIOBOTO PACIIMPEHUS T'a30B.
3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

MexaHndeckoe JIBHKECHUE. PaBHOMepHOC U HCPAaBHOMCPHOC MNOBHIKCHHUC. CKOpOCTB.
Cpe,Z[HSISI CKOpPOCTb ITpU HEPABHOMCPHOM JIBUKCHUH. Pacuér MyTH 1 BpCMCHU OABHUIKCHUS.



SBneHne WHEpUMH. 3aKOH WHEpUMHM. B3auMojelcTBuE Ten Kak NpHUYMHA W3MEHEHHS
CKOpOCTH JIBMKEHHUA Tell. Macca kak mepa umHepTHOCTH Tena. [lmoTHocTh BemectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYIT B €IUHUIE 00bEMA BEIIECTBA.

Cuna xak xapakTepucTuka B3auMmonelcTBusa Ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuiabl C NMOMOIIBID JUHAMOMeTpa. fIBieHHe TAroTeHus M cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux ImiaHetax. Bec Tema. HeBecomocTh. CiokeHue cui, HaIpaBJIEHHBIX IIO
oaHoil mpsiMoi. PaBHogeiicTByromas cuil. Cuna TpeHusi. TpeHue CKOJIbXEHUS U TPEHHE TMOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

HabnroneHne MexaHMYECKOro JBUKEHUS Tea.

N3mepenne CKOpoCTH IPSIMOJIMHEUHOTO IBUKECHHUS.
HaOnronenue siBieHUs: MHEPLIKU.

Habumronenne n3MeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJl.
CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEIl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

ouhkwnE

Jlabopamopnwvie padbomot u onvimol.

1. OmpeneneHre CKOPOCTH PAaBHOMEPHOIO JBMXKEHHUS (IIApUKa B JKUAKOCTH, MOJIENIH
JIEKTPUUECKOr0 aBTOMOOUJISL U TaK Jlajee).

2. OmpeneneHue cpeaHed CKOPOCTH CKOJBXKCHHS OpycKa MM IIAapuka I10 HAKJIOHHOH

IJIOCKOCTH.

Onpeznenenue IIOTHOCTU TBEPAOIO TeNA.

OnbIThl, JEMOHCTPUPYIOIUE 3aBUCUMOCTh pacTsHKeHUs (JedopManuu) HOPYKUHBl OT

IIPUJIOKEHHOMN CHJIBI.

5. OIBITI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBXKEHHUS OT Beca Teja U
XapakTepa COIPHUKACAIOIINXCS TOBEPXHOCTEN.

Hw

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenne. CiocoObl YMEHBIIICHHSI U YBETHMUCHUS JaBieHud. [laBneHue ra3za. 3aBUCUMOCTb
JaBJIeHUA Ta3a OoT 00bEMa, Temrepatypshl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [ITHeBMaTHdyeckue MamuHbl. 3aBUCUMOCTH JIABJICHHS KUIKOCTH OT
rnyounbsl.  ['mapocratudeckuid  mapamokc. CooOmaronimecss cocyabl. [ mapaBiudeckue
MEXaHHU3MBI.

AtMocdepa 3emnn u arMmocdepHoe AaBieHue. [IpuUunHBI CyIIecTBOBaHMS BO3AYIIHOMN
o6onouku 3emnu. Onbir Toppuuernnu. M3mepenue armocepHOro IaBiIeHUS. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI HaJl ypoBHeM Mops. I[IpubGopbl it u3MepeHHs
aTMOC(EepHOTO JTaBJICHHUS.

JleiicTBHE JKUIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TeJo. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.



ok wnE
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3aBUCUMOCTD JAaBJICHUS T'a3a OT TEMIIEPATYpHI.

Ilepenada naBneHuUs KUIKOCTHIO U Fa30M.

CooOmarommecs COCyIpl.

I'mapaBanyeckuit mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTh BBHITAIKUBAIOIIEH CHIIBI OT 00bEMa MOrPY:KEHHOM YacTu Tejia U IUIOTHOCTU
JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue 1IaBaHus TeN: IUIABAHME WJIM TMOTPYXKEHHWE Ted B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopnwvie pabomot u onvimeol.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOW B KHUIAKOCTh
YacTH TeJa.

Onpenenenre BBITAJKUBAIOIIEH CHUIIBI, JEUCTBYIOIICH Ha TeNO, MOTPYy:KEHHOE B
JKHIKOCTD.

[TpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CHIIBI, JCHCTBYIOIIEH HA TEJNO B KUIKOCTH,
OT MAacCHI Tela.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIIKMBAIOIICH CHJIBI, JCUCTBYIOIICH Ha
TEJIO0 B XHUIKOCTH, OT 00BEMA MOTPY>KEHHOW B KHIKOCTh YAaCTH TeJa U OT IJIOTHOCTH
JKUIKOCTH.

KoncTpynpoBanue apeoMerpa WM KOHCTPYHMPOBAHHE JIOJKH U OIpeAesieHue e&
rpy30H01bEMHOCTH.

Paszgen 5. Pa6ora u MOIIHOCTH. JHEPrus.
Mexanunueckast pabora. MOIIHOCTb.

[IpocThie MexaHU3MBI: phIuar, 6JI0K, HAaKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBecHsI phIyara.

[IpumeHeHne mpaBuiIa paBHOBECHs pblyara K OJIOKy. «3ojoroe mpaBuiio» mexaHuku. KII/]
IIPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuyeckas sHeprus. KuHernueckas ©W mnoTeHUUalbHas osHeprus. [IpeBpaiienue

OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUHU B APYroil. 3aKOH COXpaHEHUsl YHEPTHH B MEXAHUKE.

1.

Hemoncmpayuu.

IIpumepsI TPOCTBIX MEXAHU3MOB.

Jlabopamopnwvie padbomuvt u onvimol.

1. Omnpenenenue pabOTBl CHIBI TPEHUS TMPH PABHOMEPHOM JIBIKEHMM Tela 110
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue ycaoBUN paBHOBECHS pbluara.
3. WMsmepenne KIT/] HakIOHHOH TTIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAHEHMS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pasnena 6. TemioBbie IBJICHUS.



OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOM TEOpUU CTPOCHHMS BellecTBa. Macca
U pa3Mepbl aroMoB M MOJeKyJd. OTbIThl, MOATBEPKAAIOIINE OCHOBHBIE IOJIOKECHHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mopnenu TBEPAOTO, KUAKOTO U ra3000pa3HOro COCTOSHUN BemecTBa. Kpucrammdeckue u
amop¢usble Tena. OObsICHEHNE CBOWCTB ra30B, KUJIKOCTEH U TBEPABIX TEJI HA OCHOBE MOJIOKEHUIA
MOJICKYJIIPHO-KUHETUYECKOW Teopuu. (CMadyMBaHWE M KamWUISIpHBIE siBJIeHUA. TemioBoe
paciIMpeHue U cxxaTue.

Temneparypa. CBs3p TeMmmeparypbl CO CKOPOCTBIO TEIUIOBOIO JBMJKEHUS YacCTHII.
Buyrtpennsas osHeprus. CnocoObl U3MEHEHHUs BHYTPEHHEW OJHEpPruM: TEIUIONepesadya MU
coepleHre paboThl. Busl Temonepenauu: TeIONPOBOJHOCTb, KOHBEKIM, U3IyUECHHUE.

KonuuecTBo TemnoTel. YienabHas TEMJIOEMKOCTh BellecTBa. TermaooOMeH U TemIoBOe
paBHOBecHe. YpaBHEHHE TEIUIOoBOro Oananca. IlnaBrneHue um oTBepleBaHUE KPUCTAILTUYECKHX
BEIICCTB. YJIenbHas Terwiora IuiaBieHus. IlapooOpa3oBanme W KoHAeHcamwms. cmapenue.
Kunenue. YnaenbHas Temnora mapooOpa3oBaHMs. 3aBUCHUMOCTh TEMIEPATypbl KHIICHHUS OT
aTMoc(hepHOro JaBJICHHS.

BnaxnocTs Bo3ayxa.
DHeprus TOIIMBA. Y IeJbHas TEIJIOTa CTOPAaHMUSL.

[Tpunuunsr paGotsl TernoBbix asuratenedt KIIJ| TtemnoBoro nBurarens. TeruioBble
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEBI.

3aK0oH COXpaHEHUs U IIPEBPAILICHUS YPHEPTUHU B TEIJIOBBIX IIPOLIECCaXx.
Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBUKEHUS.
Hab6monenue nuddysum.
Habmtoienue siBieHi cMauMBaHUsI U KAMWJUTSIPHBIX SIBICHU.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
V3MmeHeHne AaBlieHus Ta3a Mpu U3MEHEHUH 00bEMa U HarpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMIepaTyphbl.
Buns! Teruionepenayn.
Oxnaxk/IeHre Mpu COBEPILICHUU PAOOTHI.
HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIaMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
. Habmronenue kuneHus.
. HabGnronenne mocTossHCTBa TEMIEpaTyphl TIPH TUTABJICHUH.
. Mopenu TemjIoBbIX ABUTATEIICH.

LCoNoOAEWNE

e N
WN RO

Jlabopamopuvie pabomul u onvimel.

OnbITH IO OOHAPYKEHHIO IEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKESHHUS.

OnbITH IO BRIPAIIMBAaHHUIO KPUCTAJIIOB TIOBAPEHHOW COJIM WJIM caxapa.

OnbIThI 1O HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Onpenenenue AaBIeHUS BO3AyXa B OaJUIOHE IINPHIIA.

OnbIThI, JEMOHCTPHUPYIONIME 3aBUCHUMOCTh JaBJIE€HUS BO3AyXa OT e€ro o0béma u
HarpeBaHus WIN OXJIAXKJICHHS.

asrLONE



6. IlpoBepka THMOTE3bl JUHEHHOW 3aBUCHMOCTU JUIUHBI CTOJOMKA KHUAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HaOmroneHue uM3MeHEHUs BHYTPEHHEW SHEPrUM Tela B pe3yjbTaTe TEIUIONEpenaud U
paboThl BHEIIHUX CHIL

8. HccnenoBanue siBIeHHUS TEIIOOOMEHA MIPU CMEIIMBAHUY XOJIOJHON M TOpsiueii BOJBI.

9. OmnpexneneHue KOIUYECTBA TEIUIOTHI, OJYYEHHOTO BOJIONM MPHU TEIIIO0OMEHE C HarpeThIM
METaJUIMYECKUM LUIMHAPOM.

10. Ompenenenuie yaeabHOM TEIMII0EMKOCTH BEIIECTBA.

11. VccnenoBanue mpoiiecca UCHapeHHUs..

12. OmnpeneneHyie OTHOCUTEIBHON BIKHOCTH BO3IyXa.

13. Onpenenenue yaenbsHON TEIUIOTHI ITABICHUS JIbJA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJICHHS.

Onextpuzanus Ten. /[Ba popa 3yIeKTpUYecKUX 3apsioB. BzaumopelicTBue 3apsKEHHbBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TeNl OT BEIMYMHBI
3apsJI0B U PAaCCTOSTHUSL MEXKY TEIaMH).

Onekrpuueckoe nozie. Hanpsok€HHOCTH anekTpudeckoro nosid. IlpuHnun cynepno3uuuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUECTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIeMEHTapHbIA 3jekTpuueckuil 3apsa. CtpoeHue
aTtoMa. [IpoBOIHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTrO 3apsa.

OJIEKTPUYECKUIT TOK. YCJIOBHUS CYILIECTBOBAaHUSA 3JIEKTPUUECKOrOo TOKa. McTOYHMKHM
MOCTOSIHHOTO TOKa. JIeHCTBHSI SJIEKTPUUECKOTO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DIIEKTPUUYECKHI TOK B )KUJIKOCTSX U ra3ax.

SJICKTpI/ILICCKaSI OCIIb. Cuna ToOKa. 9HeKTpI/I‘IeCKOC HaIIpsIPKCHUC. COHpOTI/IBHeHI/Ie
IMPOBOAHUKA. YaenpHOE COIIPOTUBJICHHUEC BCHICCTBA. 3akon Owma A1 y4aCTKa IICIIH.
HOCJ’IGI[OB&TGJ'II)HOG " mapajlyIeIbHOC COCAUMHCHNUEC ITIPOBOJIHUKOB.

Pabota 1 MOImIHOCTH AEeKTpUYECKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue nenu
U MIOTpeOUTENHN AIIEKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

ITocTossHHBIE MarHuThl. B3amMoaelcTBHE ITOCTOSIHHBIX MAarHMTOB. MarHuTHoe moJIe.
MarnuTtHoe mnoJsie 3eMyin U €ro 3HadeHue i Ku3Hu Ha 3emuie. OnbiT Opcreaa. MarHuTHoe
MOJIE AIEKTPUUECKOTo ToKa. [I[pruMeHeHne 3IeKTpOMarHuToB B TeXHUKe. JleiicTBUe MarHUTHOTO
MoJisi Ha TIPOBOJHUK C TOKOM. OJEKTPOABUTATENb TOCTOSHHOTO TOKa. Vcmonp3oBaHue
AJIEKTPOJIBUraTese B TEXHUUYECKUX YCTPOUCTBAaX U Ha TPAHCIIOPTE.

Oneiter  @apages. SBneHune snekTpoMarHuTHOW — uHAykuuu. IlpaBuno  Jlenna.

OnekrporeHepatop. CrnocoObl TOMYyYEHUS DIIEKTPUYECKOW SHEPruu. DIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

1. Dnextpuzanus Te.
2. JlBa pojia JIEKTPHUECKUX 3apsi/I0B M B3aUMOJICHCTBHE 3apsKEHHBIX TEIL.
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YCTpOUCTBO U JEHCTBHE DIIEKTPOCKOIIA.
DJIeKTpOCTaTUYECKasi MHTYKIIHSI.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsi/IOB.

[IpOBOHUKY U TUAJECKTPUKH.

MoenupoBaHU€E CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.

M CcTOYHNKH OCTOSTHHOTO TOKA.

JIefiCcTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUYECKUHN TOK B )KHIKOCTH.

I"a30Bblii pa3psa.

N3MepeHne cuiibl TOKa aMIIEpMETPOM.

N3mepenune 3eKTpUYECKOro HaIpsKEHUsT BOJIbTMETPOM.
Peocrat u mara3uH COpOTUBJICHUMN.

BsanmoeiicTBre MMOCTOSHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH Pa3/ICICHUSI MOJOCOB MAarHUTA.
MopenrpoBaHre MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMArHmr.

JlelicTBME€ MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
DIIEeKTPOABUTATEIb MIOCTOSTHHOTO TOKA.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUU.
Onpitel Dapanes.

3aBUCHUMOCTD HaIlpaBJI€HUsI MHAYKIMOHHOTO TOKA OT YCJIIOBUW €r0 BO3SHUKHOBEHHMS.
DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomot u onvimol.

ook wdE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.

OIBITEL 10 Ha6JHOI[eHI/IIO QJICKTPpHU3allU TCII I/IHHYKHI/ICﬁ " IpU CONPUKOCHOBCHUMU.
HccnenoBanue ACHCTBUS SJICKTPUIESCKOTO MOJIS HA TPOBOJIHUKU U TUDJICKTPUKH.
CoOopka u mpoBepka padOThI AMEKTPUIECKOH IIEMH MOCTOSHHOTO TOKA.

W3mepeHue u peryIupoBaHHUe CUIIBI TOKA.

W3mepenre u peryampoBaHue HaPsHKCHUS.

HccnenoBaHne 3aBUCHUMOCTH CHIIBI TOKa, UAYyHIETO 4Y€pe3 PE3UCTOP, OT COMPOTUBJICHUA

pe3ucTopa U HanpsHKEHHs] Ha Pe3UCTOopeE.

OHBITLI, ACMOHCTPUPYIOHIUEC 3aBUCUMOCTD 3JICKTPUYICCKOTO COIIPOTUBJICHUA ITPOBOAHHUKA

OT €TI0 MJIMHBI, INIOIIAaAU IMOIMEPEUYHOTO0 CCUCHUA U MaTCpuala.

HpOBepKa IpaBHjia CIIOKCHUA HaHpH)KCHI/Iﬁ IIpu MocJaca0BaATCIbHOM COCAUHCHHUU IBYX

PE3UCTOPOB.

[TpoBepka mpaBuIiIa UIst CHITBI TOKA MPH MApaLIEIbHOM COSTUHEHUN PE3UCTOPOB.
Onpenenenne paboThI AIEKTPUUYECKOTO TOKA, UIAYLIETO Yepe3 PE3UCTOpP.
Omnpenenenre MOITHOCTH AJIEKTPHYECKOTO TOKA, BBIIEIIIEMON Ha PE3UCTOPE.

HccnenoBannue 3aBUCUMOCTH CHJIBI TOKa, UAYILICTO YCPE3 JIAaMIIOYKY, OT HAIPSAXKCHUS HA

HEH.
Omnpenenenne KIIJ[ narpesaresns.
HccenenoBanue MarHUTHOTO B3aMOJENCTBHUS IIOCTOSIHHBIX MarHUTOB.

I/IBYLICHI/IC MAaroiuTHOrO MmoJid MHOCTOSIHHBIX MArHuTOB IIpU HUX O6’BCI{I/IHCHI/II/I n

pasieacHHN.
HccnenoBanue ASHCTBUS SJCKTPUIESCKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OHI)ITI)I, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTL CHIIBL BSaHMO}IeﬁCTBHH KaTylmiKu ¢ TOKOM H

MarHuTa OT CHJIbI TOKA U HAIIpaBJICHUs TOKA B KaTYIIKE.
N3yuenune neicTBUS MarHuTHOTO MOJISI HA POBOJIHHUK C TOKOM.
KoHcTpynpoBanue u u3ydeHue padboTsl JEKTPOIBUTATENS.
N3mepenne KII/] a5ekTpoaBrUraTenbHOM YCTaHOBKH.



21. OneITEl 1O HCCICOOBAHUIO SBJICHUA BHGKTpOMaFHI/ITHOﬁ HUHAYKOWUU: HCCIICAOBAHUC
W3MEHEHMI 3HAYCHMS U HaIlpasJICHHUA HHAYKIIHOHHOT'O TOKaA.

9 KVIACC

Pa3znen 8. Mexanunueckue siBJICHHUS.

Mexannueckoe aABWKeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOr0 JBWKECHHUS. PaBHOMepHOE mNpsMoOJIMHEHHOE JBHXeHue. HepaBHOMepHOe
NpsAMOJIMHEITHOEe JBWKeHUEe. CpelHsis U MTHOBEHHash CKOPOCTh Tejla IMPU HEPAaBHOMEPHOM
JIBHOKCHHH.

VYckopenue. PaBHOyCKOpeHHOE TIpsiMOJIMHEHHOE JABMkeHHEe. CBoOOIHOE majgeHrne. OnbITh
lanunes.

PaBHOMepHOG ABUIKCHHUC IO OKPYKHOCTH. HepI/IOI[ Hn 4aCToTa 06paH_[eHI/I$I. JIuneiinas u
yriioBass CKOpOCTH. L[eHTpOCTpCMI/ITeJIBHOC YCKOPCHHUC.

ITepBoiit 3akoH HproToHa. Bropoit 3akon Hetorona. Tpertuit 3akon Hprorona. [lpuniun
CYNEPIIO3UIUHN CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHUS CKOJIBKECHMSI, CUa TPEHUS
MIOKOS1, IPYTUE BUJIbI TPCHUSI.

Cuna TSOKECTM M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpEHHE CBOOOTHOTO MaJeHHS.
JBmwxenne tuaHer Bokpyr Comama. [lepBas kocMmmdeckass CKOpocTh. HeBecomMocTh
Heperpy3Ku.

PaBHOBecue marepuanbHOi TOUKU. AOGCONIIOTHO TBEPIOE Teno. PaBHOBecHue TBEPAOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynsc tena. M3MeHenne umiynbca. UMmynbc cuiibl. 3aKOH COXpaHEHUs MMITYJIbCa.
PeakTiBHOE IBUKEHHUE.

Mexanunueckass pabota u MoImHOCTh. Pabora cui TspkecTH, ynpyroctd, TpeHus. CBs3b
sHeprun U padoThl. [loTeHIManpHas >HEpPrusi Tena, MOJHATOTO HaJ TMOBEPXHOCTHIO 3EMIIU.
[ToTeHumanbHas 3Heprus cxkaroil npyxxunbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HaOGmroneHrne MeXaHUYECKOTO JIBF)KCHHS TeJla OTHOCUTEIFHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHHE TyTed W TPACKTOPHM JBMKEHHUS OJHOTO U TOTO K€ Tella OTHOCHUTEIHHO
pPa3HBIX TEII OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHUS.

UccnenoBanue npu3HakoB paBHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue nBuKeHUs Tea 1Mo OKPYy>KHOCTH.

HabGmronenne MexaHn4eckuxX SBJICHHM, TPOUCXOASIINX B cucTeme orcuéra «Temexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTENFHO KaOuHeTa (PU3NKHU.

o0k ow



3aBUCUMOCTb YCKOPEHHUS Tejla OT MaccChl TeJla U IEHCTBYIOIIEN HAa HETO CHUJIBL.
HabGnronenue paBeHCTBA CHJT TIPH B3aUMOJICHCTBUM TEJI.
N3menenue Beca Tena npu yCKOPEHHOM JIBHIKEHHH.

. Ilepenaya umnysnbca npyu B3auMOJICHCTBUHU Tell.

. IIpeoOpazoBaHusi SHEPTUM NIPU B3aUMOAEUCTBUH TEIL.

. CoxpaHeHune uMnysbca IpyU HEYIPYroM B3aUMOIEHCTBHH.

. CoxpaHenue uMmysbca Ipu abCOIOTHO YIIPYrOM B3aUMOJICHCTBUY.

. HaGnroieHne peakTHBHOTO JBUXKEHUS.

. CoxpaHeHne MEXaHNYECKON IHEPTUU ITPU CBOOOTHOM IMAJICHUM.

. CoxpaHeHne MeXaHN4eCKOI SHEpruy IIPpU ABUKEHUHU Tella MO JeHCTBUEM MPYKHUHBI.

Jlabopamopnwvie pabomot u onvimeol.

o N

10.

11.

KonctpynpoBanue Tpakta [Uisi pa3roHa M JalbHEHIIEr0 pPaBHOMEPHOIO JBHKEHUS
[IapUKa I TEJICKKHU.

Onpenenenue cpeiaHel CKOPOCTU CKONBXKEHHsI Opycka WM [IBIKEHUS IIapuKa Io
HAKJIOHHOM TJIIOCKOCTH.

OnpeneneHue YCKOpEHHUsS Tella MpPH PaBHOYCKOPEHHOM JIBIDKEHHMH IO HAKJIOHHOW
MIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBIKEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

[TpoBepka rumoTe3bl: €ciu Npyu PaBHOYCKOPEHHOM JBMKEHUH 0€3 HadallbHON CKOpPOCTU
IIYTU OTHOCATCA KaK psAa HEYETHBIX YHUCCJI, TO COOTBCTCTBYIOIIUC ITPOMEIKYTKH BPCMCHU
OJINHAKOBBI.

HCCHGI{OB&HI/IG 3aBUCUMOCTH CHJIBI TPEHHA CKOJIBKCHHA OT CHJIBI HOPMAJIBHOI'O
JTABJICHHUSL.

Omnpenenenne KodhHUIMEHTA TPESHUS CKOJBKCHHSL.

Omnpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne paOOThl CHJIBI TPEHUS MPU PaBHOMEPHOM [JBIKEHUM Tejaa IO
TOPU30HTAIILHON TOBEPXHOCTH.

Ornpenenenne pabOThl CUJIBI YNPYTOCTH TpPH TOABEME Tpy3a C HCIOIH30BAHHEM
HEMOJIBYKHOTO U MOJBHXKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpaHEHUs SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHud U BOJIHBI.

KonebarenbHoe nBuxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJ€OAaHWM: MepHoi, 4acToTa,
aMIMTya. MareMatudecKuil W NPY)KMHHBIA MasTHUKH. lIpeBpamenue sHepruum npu
KoJIe0aTeIbHOM JIBUKEHUU.

3aryxarmue konebanus. BoinyxkaeHHsle konebanus. Pesonanc. MexaHnuueckrue BOJHBI.
CaoiicTBa MexaHnueCcKUX BOJIH. [IpoionbHbIE U MonepeyHbie BOJNHbBL. J[JTMHA BOJHBI U CKOPOCTh
e€ pacripocTpaHeHHs. MexaHn4eCcKue BOJHBI B TBEPIOM TeJle, CECMUYECKUE BOJTHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

PwpnE

Hab6nronenue konebanuii Ten moa 1eHCTBUEM CHITBI TSDKECTH W CHITBI YITPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habnronenne BoIHYX/I€HHBIX KOJeOaHUi U pe3oHaHca.

PacmipocTpaneHre poA0IbHBIX | MTOTICPEYHBIX BOJTH (HA MOJICIH).



5. HabmioneHnue 3aBUCMMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
6. AKyCTHYECKHI pE30HAHC.

Jlabopamopnwvie pabomovt u onvimeol.

1. Omnpenenenue 4acTOThI U EPHOAA KOJIEOAHUH MaTeMaTUYECKOI0 MasiTHUKA.

OmnpeneneHne 4acToThl U EPHUOAA KOJIeOaHUH NPYKUHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCHMOCTH IE€pHOAA KOJEOAaHUH MOJBEIIEHHOINO0 K HUTH Ipy3a OT
JUTMHBI HUTH.

4. WccnenoBaHue 3aBUCHUMOCTH IE€pUOJAA KOleOaHUH IHPY)KUHHOIO MasiTHMKa OT MacChl

rpysa.
5. TIpoBepka HE3aBHCHMOCTH IEpHUOIa KOJICOaHUH Tpy3a, MOJABEIICHHOTO K HUTH, OT MacChl

rpysa.

6. OmnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTh NEpHUOa KOJeOaHUN MPYKUHHOTO MasTHHUKA
OT Macchl I'py3a U KECTKOCTH MPY>KUHBI.

7. W3mepeHue ycKOpeHHs] CBOOOIHOTO Ma/ICHUS.

N

Pa3zpnen 10. DinekTpoMarHuTHoe 1M0J1e ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHuTHOE TIOJIe. DJIEKTPOMArHUTHBIC BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BouH. llIkana 31eKTpoMarHuTHBIX BOJIH. MICIONb30BaHNE 3JE€KTPOMArHUTHBIX BOJH JIJISl COTOBOM

CBsI3H.

DneKkTpoMarHuTHas mnpupoja cBera. CkopocTh cBeTa. BoiHOBBIE CBOICTBA CBeTa.

Hemoncmpayuu.

1. CsaoiicTBa NEKTPOMArHUTHBIX BOJIH.
2. BoiHOBEIE CBOMCTBA CBETA.

Jlabopamopuwie pabomul u onvimol.
1. W3ydeHwue CBONCTB 2IEKTPOMArHUTHBIX BOJH C MOMOIILI0 MOOUIIBHOTO TenedoHa.
Pa3nen 11. CBeToBble siBIEHHS.

JlyueBas Mmonenb cBeta. Mcrounuku cseta. [IpsMonnHeliHOEe pacnpoCTpaHEHUE CBeETa.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)KE€HUs CBETA.

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH MMpEJIOMJICHUS CBETA. ITonHoE BHYTPCHHEC OTPAKCHUC CBCTA.
Hcnonp30BaHKe MOJIHOTO BHYTPCHHCETO OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

JIunza. Xox nmyueit B nuH3e. Onrtuueckas cucteMa QoToanmapara, MHUKpPOCKONA M
Teneckorna. [1a3 kak onrudeckas cucreMa. bin3opykocTs U JaabHO30PKOCTb.

Pasnosxxenue 6enoro csera B criekTp. OnbiThl HhtoToHA. Cio’keHue CeKTpalbHbIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.

1. TIpsmonuHeitHOe pacnpocTpaHEHHE CBETA.



OTtpaxxeHue cBeTa.

[Toryuenue n300pakeHU B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

ONTUYECKUN CBETOBOJI.

Xon tyueit B coOMparomei JuHse.

XoJ1 1y4deil B paccerBarolei JIMH3E.

[Tony4yenue n300paKeHUi C MOMOIIBIO JIMH3.

. IIpunnun neiictBus ¢otoannapara, MUKPOCKOIA U TEJIECKOTIIA.
10. Mogens rinasa.

11. Paznoxenue 6emoro cBeTa B CIIEKT.

12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.

CoNoORAWN

Jlabopamopuvie pabomsl u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPaXXEHUSI CBETOBOI'O JIy4a OT YIJla MaJeHusl.
W3ydeHne xapakTepucTUK H300pakeHus MpeIMeTa B IIIOCKOM 3epKalle.

HccnenoBanue 3aBUCUMOCTH YIJIa MPEIOMIICHUSI CBETOBOTO Jiyya OT yIja MajeHusl Ha
TPaHULIE «BO3IYX—CTEKIION.

[Toryuenue n300pakeHUI C TIOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne GOKYCHOTO PacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIIEH INH3HI.

OnBITH TIO PA3JIOKEHHUIO OEIIOTO CBETA B CHIEKTP.

OnpITEl IO BOCHPHUATHIO I[BETAa NPEIMETOB MpPU UX HAOIIOJEHUH uepe3 I[BETOBBIC
(UIBTPBIL.
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Pa3zgen 12. KBanToBbIe ABJICHUS.

OmnsiThl Pesepdopna u mianerapuas mojens atoma. Mogens aroma bopa. Ucnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PamuoaktuBHOCTE. Anbda, OeTa- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnass moxens atomHoro siapa. M3oronsl. PanuoaktuBHble mpeBpamienus. llepuon
MOJIypacnaia aTOMHBIX sIJIEp.

Snepuble peakiuu. 3aKOHBI COXPAHEHHUS 3apsIOBOTO U MAaCCOBOTO UMCEN. DHEPTHsl CBS3U
aToMHBIX sifep. CBsi3b Macchl M SHeprud. Peakinuu cuHTe3a W jaeneHus saep. Mcrounukum
sHeprun CoJIHLIA U 3BE3I.

SAnepnas sHepreruka. JleficTBYs paAMOAaKTUBHBIX N3JTyYE€HUHN Ha )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.

CrexTpsl U3Iy4eHUs U TOTJIOIIECHHUS.

CrexTpsl pa3IMyHbIX Ta30B.

CnekTp Bojopoaa.

Habmronenue TpekoB B kamepe BusbcoHa.

Pabora cuéruyrka MOHU3UPYIOMINX U3TYyUSHH.

Perucrpanus usnydeHuss IpupOAHBIX MUHEPAIOB U IIPOTYKTOB.

ook wnE

Jlabopamopuvie pabomul u onvimel.

1. Ha6moz[eHne CILIOIIHBIX M JIAHEHYATHIX CIICKTPOB U3JTYUCHUA.



2. HccnemoBaHue TpEKOB: M3MEPEHHME HHEPIUM YaCTHUIBI MO TOPMO3HOMY NyTH (IO
dboTorpadusim).
3. H3mepenue paanoakTUBHOTO (OHA.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBEHO-0000IAOIMNK ~ MOIYJb  TpPEIHA3HAYSH JUISl  CHCTEMAaTH3aliu |
0000IIeHHUsT IPEMETHOTO COJICPIKAHUS U OTIBITA NESTEIbHOCTH, IPHOOPETEHHOTO NP U3YICHUHU
BCEro Kypca (pu3mKu, a Takke U MOATOTOBKH K OCHOBHOMY TOCYJapPCTBEHHOMY JK3aMEHY 10
buzuKe 11t 00yJaroIMXCcs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

IIpy wm3ydyeHMHM [AaHHOTO MOAYJA PEATU3YIOTCA M CUCTEMATU3UPYIOTCS  BHIBI
NeSITEeIbHOCTH, HAa OCHOBE KOTOpBIX oOOecreuuBaeTcs JOCTHXKEHME NPEAMETHBIX U
MeTaIpeAMETHBIX IJIAHUPYEMBIX pe3ynbTaToOB o0y4eHus, dbopmupyercs
€CTECTBCHHOHAY4YHasi TPAMOTHOCTb: OCBOCHHE HAyYHBIX METOAOB MCCIEIOBAHUS SIBJICHUU
OPUPOABl M TEXHUKH, OBJAJCHUE YMEHHSIMH OOBACHATH (PU3UYECKUE SIBICHUS, NPHUMEHSA
[IOJIyYCHHBIC 3HAHUSA, PEIIATh 3a/1a4d, B TOM YHCIIE€ KAYECTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

HpI/IHHI/IHI/IaHBHO I[eﬂTeJ'H:HOCTHLII‘/‘I XapaKTEep JAHHOT'O pa3aciia peajlu3yeTCsd 3a CUéT TOrOo,
qTO 06yan01uHec;1 BBIIIOJHAIOT 3alaHuA, B KOTOPBIX UM IIPCAJIaracTtc:

Ha OCHOBC IMOJYYCHHBIX 3HAHHUH pacrio3HaBaTb U HAYYHO O00BACHATH (1)I/ISI/IT-ICCKI/IG SIBJICHUA
B Oprxcanmeﬁ IMpupoac u HOBCGﬂHeBHOﬁ KHU3HU,

HCIIOJIB30BaTh HAYYHBIC MCTOAbI UCCIICAOBAHU (I)I/I3I/I‘IGCKI/IX HBHGHHﬁ, B TOM 4YUCJIC OJIA
IMPOBEPKU TUIIOTE3 U IMMOJTYUCHUSA TCOPCTUICCKUX BBIBOAOB;

00BACHATH HAaYYHBIC OCHOBBI Hanboiee BaXKHBIX ,Z[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TeXHOHOFHﬁ,
HaImpuMmep, MPaKTUICCKOro UCIOJIb30BaHUA PA3JIMYHBIX UCTOYHUKOB SHCPIru Ha OCHOBEC 3aKOHA
MMpeBpalICHUA U COXpPaHCHHA BCEX N3BCCTHBIX BUOB SHCPI'UH.

IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUSA

W3ydyeHne @u3MKM Ha YypOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUs HANpaBiIeHO Ha
JOCTMIKCHUC IMYHOCTHBIX, MCTAIIPCAMETHBIX U TPECAMETHBIX O6pa3OBaTeJ'II>HI>IX PE3YIbTATOB.

B pesynbrare usyueHus (QU3MKK HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs Yy
oOyuatoterocst 0yayT chopMHUpPOBaHBI CIIEAYIONINE THUHOCTHBIE PE3YNIbTaThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:

—IpOsIBIEHUE HMHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUHCKON (hr3HuecKoit
HayKH;

—IIEeHHOCTHO€ OTHOILIEHHE K JOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaskKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

—TOTOBHOCTh K AKTUBHOMY Yy4acTHIO B OOCYKICHHU OOIIECTBEHHO 3HAYMMBIX U ITHUECKUX
npo0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM MPUMEHEHUEM TOCTHXKEHUH (PU3HKH;

— OCO3HaHHE BaXKHOCTH MOPAJIbHO-3TUYECKUX NMPUHIUIIOB B JESATENILHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCTIUTAHUS

—BOCHPUATHE OCTETUUYECKUX KauecTB (PU3NYECKOM HayKu: €€ TapMOHUYHOIO IOCTPOEHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IIO3HAHMA:



— OCO3HaHHUE [IEHHOCTH (U3NYECKON HayKH KaK MOIIHOTO WHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIONIECH KYJIbTYPHI;

— pa3BUTHE HAYIHOH JIF0O03HATEIIHPHOCTH, MHTEPECA K UCCIICIOBATEIILCKON eI TeTbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI 1 IMOIMOHAIBLHOI0 0J1ATr0NOJy U

—OCO3HaHHE IIEHHOCTH 0e30IacHoro odpasa *H3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHDPE,
B2XHOCTH TIPaBHJI OE30IMACHOTO TMOBEICHHS HA TPAHCIIOPTE, HA JOPOTaX, C AIEKTPUUCCKUM H
TEIJIOBBIM 00OPYIOBaHUEM B IOMAIIHUX YCIOBHUSAX;

— c(OpPMUPOBAHHOCTh HaBbIKa pe()JICKCUU, MIPU3HAHUE CBOETO IMpaBa HA OMIMOKY M TaKOTO Ke
npaBa y JIpyroro 4ejioBeKa;

6) TPy10BOT0 BOCIIUTAHMS:

—aKTUBHOE Yy4YacTHE B PEIICHWH MPAKTHYECKHX 3a1ad (B paMKaX CEeMbH, 0Opa3oBaTEIbHOM
OpraHu3aIy, ropojia, Kpas) TeXHOJIOTHYECKON U COLMabHOM HAIMPaBIEHHOCTH, TPEOYIOIIUX B
TOM YHUCIIe U QPU3HYECKUX 3HAHHIA,

— MHTepeC K MPaKTUUYECKOMY U3YUYeHHIO MpodeccHil, CBI3aHHBIX ¢ (DU3HUKOIA;

7) IKOJI0rM4eCKOro BOCIUTAHMS:

—OpUEHTAlMsl HAa TpPHUMEHECHHWE (U3MYSCKUX 3HAHWHK JUIS pelieHHs 3anad B 00JIacTH
OKpY’Karollled cpefpl, IIIaHUPOBAHUS MOCTYNKOB M OLIEHKH HMX BO3MOXKHBIX MOCIEACTBUN IS
OKpYKaroIlEe Cpeibl;

— OCO3HaHHKE T00aTBHOr0 XapaKTepa KOJOTHYECKUX MPOOJIeM U MyTeil UX peleHus;

8) axanTanuu K H3MEHSIIOIIHMMCH YCJIOBHAM COLHUAIBHON U MPUPOIHOH CPebl:
—TOTPEOHOCTh BO B3aWMOJICHCTBHUH NP BBHITIOJTHCHUH HCCIICIOBAHUN U MPOEKTOB (DU3HUSCKOM
HaIIPaBJIECHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSIM JIPYTHUX;

— [OBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO ACSITEIHHOCTD;
—TOTPEOHOCTH B (DOPMHUPOBAHUH HOBBIX 3HAHWU, B TOM YHCIIe (OPMYIUPOBATEH HJICH, IIOHSATHS,
TUIOTE3bl O (PU3HUECKUX O0BEKTaX U SBICHUSIX;

—0Cco3HaHKE 1e(HUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JacTH (PU3UKH;

— IUTAHUPOBAHKE CBOETO PA3BUTHSI B MPUOOPETCHUN HOBBIX (PH3UYCCKUX 3HAHUN;

— CTpeMJICHHE aHAlIM3UPOBATh U BBISBIATH B3aMMOCBS3M MPHUPOJBI, OOIIECTBA U YIKOHOMHUKH, B
TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NYECKUX 3HAHUN;

— OIIEHKA CBOMX JICHCTBUM C YUETOM BIIUSHHS Ha OKPYXKAIOIIYIO CPEITY, BO3MOXKHBIX II100aTbHBIX
MTOCJIEACTBHM.

METAINPEAMETHBIE PE3YJIBbTATBI

B pesynbraTe ocBOeHHMs mporpamMmbl MO (U3MKe Ha YpOBHE OCHOBHOIO OOILIEro
oOpa3oBaHus y oOydaromerocss OyayT cpOpMHpPOBaHBI MeTanpeIMeTHbIe pPe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHUBEpCAJbHbIE Yy4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHUBEpCaJbHbIE YUeOHbIE ICHCTBUS, PETYIATUBHBIE YHUBEPCAIbHbBIE YUeOHbIE IEHCTBHUS.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA
Ba3oBble JJoruueckue aeiicTBUA:

BBISBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH O0BEKTOB (SIBICHUN );

YCTaHABIMBATh CYIIECTBEHHBIM NpPU3HAK KIACCU(PUKALMU, OCHOBaHUS JUIsi OOOOIIeHHUS U
CpaBHEHMUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEUYHMS B paccMaTpuBaeMbIX (¢akTax, MaHHBIX H
HAOJIOZICHUSX, OTHOCSTINXCS K (PU3UYECKUM SIBIICHUSIM;

BBISIBJISITh TPUYMHHO-CJIEICTBEHHBIE CBSI3U MPU M3yYeHUH (DU3MUECKUX SBICHUI U IMPOIIECCOB,
JIeTIaTh BBIBOJbI C MCIOJb30BAHUEM JIETYKTUBHBIX U HHAYKTUBHBIX YMO3aKJIFOUEHUH, BbIIBUTATh
TUTOTE3bI O B3aMMOCBS3SIX (PU3NUECKUX BEIHYNH;



CaMOCTOSITENIFHO BBIOMpPATh CIoco0 pemieHus y4deOHOW (u3MUeckoil 3amaud  (CpaBHEHUE
HECKOJIPKUX BapHaHTOB PEIICHHS, BHIOOp Hambojee MOAXOMISIIETo C y4ETOM CaMOCTOSTEIHLHO
BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebCcKHe AeiCTBHUA.

MCII0JIH30BaTh BOIIPOCHI KAK MUCCIIEI0BATEIBCKUI HHCTPYMEHT MTO3HAHUS,

IPOBOAMUTH [0 CAaMOCTOSATEIbHO COCTABJICHHOMY IUIAHY ONBIT, HECJIOXKHBIA (U3NUECKUI
IKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAHUE (PU3NICCKOTO SBIICHUS;

OLICHMBAThb Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh HWH(GOpPMAIMIO, TMOJYyYEHHYIO B XOJE
MCCJIEI0BAHUS WIIM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMYyIUpPOBaTh OOOOILIEHUS M BBIBOJABI IO pe3yjibTaTaM MPOBEIEHHOTO
HAOJIIOJICHUS, OTIbITA, UCCIICIOBAHNUS,

MPOTHO3UPOBATh BO3MOXHOE JalibHEiIIee pa3BUTHE (UINYECKUX IMPOLECCOB, a TaKxkKe
BBIJIBUTATh TIPEIIONIOKEHUSI 00 MX Pa3BUTUU B HOBBIX YCIOBHUSX M KOHTEKCTaX.

Pabora ¢ undopmanmeii:

IPUMEHSATh Pa3InYHble METO/Ibl, MHCTPYMEHTBI U 3alpOChl IIPU MOMCKE U 0TOOpEe MHPOpMALUU
WM JaHHBIX ¢ yYETOM MPEIJIOKESHHON yaeOHo# pusmueckoii 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPHIPETUPOBATh MHPOPMALUIO PA3IMUYHBIX BUJIOB U
dbop™m mpeacTaBIeHuUs;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMAIbHYIO (opMy MpejacTaBieHus HHPOpMaALMM U
WITIOCTPUPOBATH pellaeMble 33aa4ui HECJIOXKHBIMU CXEMaMH, TUarpaMMaMu, WHOW TpaduKon 1
UX KOMOUHAIUSIMH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

B XOJle OOCYXIeHHMs y4eOHOro marepuaia, pe3yiabTaToB JIaODOpPAaTOPHBIX PadOT U MPOEKTOB
3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXJAae€MOM TeMbl M BBICKA3blBaTh WJEH, HalleJICHHbIE Ha
pelIeHre 3aJaul U NoiiepKaHue 01arokenareaIbHOCTH OOLIEHMS;

COIOCTABJIATh CBOU CYXJEHHUS C CYXJIEHHSIMM APYIMX YYaCTHUKOB JHaiora, oOHapy>KUBaTh
pasyinuue U CXOJACTBO MO3ULIUNI;

BBIpaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX;

nyOJIMYHO TPEACTABIATH PE3YNbTaThl BBHIMOJIHEHHOTO (DU3MUECKOro OombiTa (3KCHEPHUMEHTA,
UCCIIEIOBaHMs, TIPOEKTA);

NOHMMATh W HCHOJb30BaTh IMPEUMYLIECTBA KOMAHJIHOM M WHAMBUAYaJIbHON paboOThl IpH
peLIeHUH KOHKPETHON (U3UYECKOi MpobIemsbl;

IPUHUMATD II€JIM COBMECTHOM JEeSATENbHOCTH, OPraHU30BbIBaTh JEHCTBUS MO €€ JOCTHXKEHHUIO:
pacrpenenaTbe poiH, OOCYXJaTh IMpPOLECChl M pe3yabTaThl COBMECTHOM paboThl, 0000IIaTh
MHEHMS HECKOJBKUX JTIOICH;

BBITOJIHATH CBOIO YacTh pabOThI, JOCTUrasi KaYeCTBEHHOTO pe3ysbTaTa M0 CBOEMY HaIlPaBIIEHUIO
U KOOPAMHUPYS CBOU JIEUCTBUS C APYTUMHU YJIEHAMH KOMAaH/IbI;

OLICHMBATh KAdyeCTBO CBOETr0 BKJaJa B OOLIMI NPOAYKT MO KPUTEPHUSIM, CaMOCTOSITEIbHO
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMO/IEHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

BBIABIIATH MPOOJEMbl B JKU3HEHHBIX M Y4YEOHBIX CHUTYyallUsX, TPeOYIOIIMX JJs pelieHus
bu3nyeCKuX 3HAHMIA;



OpUEHTUPOBATLCSA B PA3NIMYHBIX IOAXO0JAX NPUHATUSA PEUIEHMH (MHIMBUAYalIbHOE, NMPUHATHE
pEIIeHUS B TPYyIIe, IPUHATHE PEIISHUN TPYIIION);

CaMOCTOSITENIEHO COCTABIIATh AJITOPUTM pelIeHUs (PU3MUECKON 3a/1aui WM IIJIaHa UCCIIEI0BAHUS
C Yyu€TOM HMEIOIIUXCS PECYpcOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMeHTHpPOBATh
IIpeJIaracMble BApUAHTBI PEILICHU;

Jienath BEIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJIJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIPeJyUIaraTh IUIaH €€ N3MCHEHNS,

OOBSACHATH MPUYMHBI JOCTUKEHUS (HEJOCTUIKEHNS) PE3Yy/IbTaTOB JI€ATEIbHOCTH, 1aBaTh OLEHKY
IpUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb (B TOM 4YHCIE B XOJ BBINOJHEHUS (UZNIECKOTO
UCCIICIOBAaHMST WJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBLIMXCS CHUTYalUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUAM;

CTaBHTH ce0s HAa MECTO JPYroro 4ejoBeKa B XOJE€ CIIOpa WM TUCKYCCHH HA HAyYHYIO TEMY,
IIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYroro;

NPU3HABATh CBOE MPAaBO Ha OMIMOKY MPH PEUICHUH (PU3MUYECKUX 33734 WM B YTBEPKICHUSIX HA
Hay4yHbIEC TEMBI U TAKOE XK€ MPABO IPYIrOro.

INPEJIMETHBIE PE3YJIBTATbBI

K xoHuy oOyueHus B 7 KJjacce npeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y O0YUAIOIINXCS YMEHUI:

UCIIONIb30BAaTh TOHATUSA: (U3UYECKUE M XUMHUYECKHE SIBIICHUS, HaONIO/IeHUE, SKCIIEPUMEHT,
MOJICJIb, THUIIOTE3a, CIUHUIIBI (DU3MYECKUX BEIMYWH, aTOM, MOJICKYJIA, arperaTHhIC COCTOSHHUS
BelecTBa (TBEpAOE, JKHUIKOE, Ta3000pa3HOE), MEXaHMYECKOe JBIKEHHE (paBHOMEpPHOE,
HEpaBHOMEPHOE, TMPSMOJMHENHOE), TPACKTOpUs, PaBHOJEHCTBYIOMAA cuia, AedopMalius
(ynpyrasi, miacTu4yeckas), HeBECOMOCTb, COOOIIAOIITUECS COCY/IBI;

paznmuuate sBieHus (muddy3us, TEIIOBOe ABMKEHUE YAaCTHIl BEIIECTBA, PaBHOMEPHOE
JIBUKEHHE, HEPAaBHOMEPHOE JIBM)KCHHE, MHEPLMS, B3aUMOJEHCTBHE TeJl, PaBHOBECUE TBEPIBIX
TEJ ¢ 3aKperyIEHHON OCBhIO BpAIllEHUs], TIepeiaya JaBJIeHUs TBEPABIMU TEJIaMU, KUJIKOCTSIMH U
razamu, arMochepHoe JaBlieHHE, TIaBaHWE Tell, MPEBPAIICHUS MEXaHUYECKOW IHEpPrHH) IO
OTMHMCAHUI0O WX XapaKTEepPHBIX CBONCTB M HAa OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIUX JIaHHOE
dbuznueckoe siBICHUE;

pacro3HaBaTh TPOSBICHHE H3YYCHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHpPE, B TOM
yrcne (pu3uveckue SBJICHUS] B MPUPOE: MPUMEPHI IBIKEHUS C Pa3NTUYHBIMU CKOPOCTSMHU B
JKUBOM W HEXHBOW TPHPOJEC, JCUCTBHE CWJIBI TPEHUS B MPHUPOJEC M TEXHHUKE, BIIASHUC
atMoc(epHOro JaBJieHUs Ha >KUBOW OpraHU3M, IUTaBaHUE PbIO, pblYaru B Telie YesoBeKa, P
TOM TMEPEBOJUTH MPAKTUUYECKYIO 3a7adyy B y4eOHYIO, BBIIETATh CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKu) PU3HUECKUX SIBICHUN;

OMKCHIBATh M3YyUEHHBIC CBOMCTBAa Tel H (PU3MYECKUE SIBICHHUSA, HCHOJIB3Ys (QU3NIECKUe
BEITMYUHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEAHSST CKOPOCTH,
CUJIa YIPYTOCTH, CUJIa TSDKECTH, BeC Teja, Cujla TPEHUs, JaBlieHue (TBEPAOrO Tena, KHUAKOCTH,
rasa), BRITAJIKMBAIOIMIAs CUJIa, MEXaHU4YecKas paboTa, MOITHOCTbh, IJIEYO CHJIBI, MOMEHT CHUJIBI,
KOX((UIIMEHT TOJE3HOTO JCUCTBUS MEXaHM3MOB, KMHETHYECKas W TMOTEHIMAIbHAS SHEPrus),
MpU ONHWCAHWM TPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICI HCIIOIB3YEMBIX BEIUYWH, WX
0003HaYCHHS] U €IUHUIBI (U3UYECKUX BEITUYHUH, HAXOIUTh (POPMYJIBI, CBSA3BIBAIOIIUE TAHHYIO
(U3HYECKYIO BEJIMYMHY C JAPYTUMHU BEITUYMHAMHU, CTPOUTH TpadUKH M3y4EeHHBIX 3aBHCHUMOCTEH
(bu3NYECKUX BENYHH;



XapakTepu3oBaTh CBOWMCTBA TeJ, (M3WYECKHE SBJICHUS M MPOIECCHl, HCIOJB3Ys IpaBHiIa
CJIOKEHUsI CUJT (BAOJb OJTHOM TpsiMoii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumezaa, IPaBUiIo
paBHOBecHsI pbruara (0JI0Ka), «30JI0TO€ MPAaBUIIO» MEXAHHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOH
SHEPruu, IMpH OSTOM JaBaThb CJIOBECHYIO (OPMYIHMPOBKY 3aKOHa U 3alHCbIBaTh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

OO0BSACHATh (U3MYECKUE SIBJICHHS, MPOLIECCHl U CBOWCTBA TeJl, B TOM YHCIE€ U B KOHTEKCTE
CUTyaluil NPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATh IPUYMHHO-CIIEICTBEHHBIE CBSI3H,
CTPOUTHh OOBSICHEHHE M3 |—2 JIOTMYECKMX IIaroB ¢ OMOpoM Ha |—2 HM3Yy4YEHHBIX CBOWMCTBA
(bUBHYECKUX SIBICHUN, PU3NICCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiate pacuéTHble 3a7ayd B 1—2 NeHCTBUS, UCHOJb3Ys 3aKOHBI M (OPMYIIbI, CBSI3bIBAIOIIME
¢u3nueckue BEIMYMHBI: HA OCHOBE aHAJM3a YCJOBHA 3a/1ayM 3alKCHIBATh KPAaTKOE YCIOBUE,
MOJICTaBIATh (PU3UYECKUE BEIUUMHBI B (DOPMYIIBI U IPOBOJAUTH PacYEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOIMMBbIE Il pEUIeHHUs 3a]ad, OLEHUBAaTh PEATUCTUYHOCTh IOJTYYEHHOUN
bu3nueCcKoil BETUYMHBL;

pacrio3HaBaTh MpOOJIEMbI, KOTOPbIE MOXXHO PEIIMTh MPU MOMOIIM (PU3UYECKHX METOAOB, B
OMKMCAHUU WCCIIEJIOBAHUS BBIICTATH MPOBEPSIEMOE MPEArNooKeHue (THIMOoTe3y), pa3iuyaTh U
MHTEPIPETUPOBATH MOIYYEHHBIN pe3ysbTaT, HAXOAUTh OLIMOKU B XOJI€ OIbITA, J€JIaTh BHIBOJIbI
0 €ro pe3yJbTaTaMm;

NPOBOJUTH OIBITHI 1O HAOMIOACHUIO (DU3WYECKUX SIBICHUNA WM (PU3MYECKUX CBOHCTB TEIl:
dbopMynupoBaTh MpOBEpsiEeMble MPEANONOKEHHUsI, COOMpPaTh YCTAHOBKY W3 MPEATI0KEHHOTO
000pyI0BaHUS, 3aIUCHIBATH X0/ OIMBITa U (POPMYIUPOBATH BHIBOJIBI,

BBIMIOJHATh TPSAMBIE M3MEpPEHHUs PACCTOSIHUS, BpPEMEHH, Macchl Tena, 00bEéMa, CHIBI H
TEMIEPATYPHI C UCIOJIb30BAHUEM aHAJIOTOBBIX M LU(PPOBBIX NPHUOOPOB, 3alKUChIBATh OKa3aHU
npuOOPOB ¢ YUETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHU;

NPOBOJUTH HCCIICOBAaHUE 3aBHCHUMOCTH OJHOW (U3UYECKON BEIMYMHBI OT JAPYrod C
HCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBUCHUMOCTH IYyTH PaBHOMEPHO ABMXKYIIETOCS Tela OT
BPEMEHM [BUKCHHS Teja, CUJIbl TPEHUS CKOJIBXKEHHS OT Beca Tella, KadecTBa 00pabOTKH
MOBEPXHOCTEH TeT UM HE3aBHUCUMOCTH CHJIBI TPEHHUS OT IJIOLIAJAU CONMPUKOCHOBEHUS TEJ, CHIIBI
YIOPYTOCTH OT YAJUHEHUS MPY>KUHBI, BHITAJKHUBAIOIIEH CHIIBI OT 00bEMa MOrPYKEHHON 4YacTH
TeJa M OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Te€la, OT TIyOMHBI, Ha
KOTOPYIO MOTPY’KEHO TEeJ0, YCIOBUW IUIaBaHMsI TeJN, YCIOBMHM paBHOBECHs pbhlyara M OJOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4eOHOTO HCCIEI0BaHMs, COOMpaTh YCTAaHOBKY M BBINOJIHATH
U3MEpEeHMs, CcleAysd MpeNoKEHHOMY IUIaHy, (UKCUpOBaTh pPE3yJabTaThl IMOJy4YEHHOU
3aBUCUMOCTH (U3UYECKUX BEJIUYMH B BHUAE MPEUIOKEHHBIX TaOIuI M rpaduKoB, JenaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM HCCIIEIOBAHMS;

IPOBOJUTh KOCBEHHBbIE M3MEPEHUs (U3NYECKHUX BEIUYMH (TUIOTHOCTH BEIIECTBA >KUJIKOCTU U
TBEPAOrO TeNa, CUiIa TPEHUS CKOJIbKEHUS, JaBl€HHWE BO3AyXd, BBITAIKUBAIOLIAs CHIIA,
JeMcTBYIOIAs Ha MOTPYKEHHOE B XKHUJIKOCTh TEJI0, KOA((UIMEHT NOJIE3HOr0 ASHCTBUS MPOCTHIX
MEXaHHU3MOB), CJIeys MPEAJ0KEHHON HMHCTPYKLIMU: MPH BBITOJHEHUU H3MEPEHHH coOupaTh
DKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHUE UCKOMOM BEJINYUHBL;

coOiroaaTh MpaBuiia TEXHUKU 0€30M1acCHOCTH U padoTe ¢ 1a00paTOpHBIM 000pYI0BaHHUEM;
yKa3bplBaTh NPUHIMIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECBHI, TEPMOMETP,
JTUHAMOMETp, cOOOIIaroIMecs coCyIbl, OapoMeTp, phlyar, MOABHKHBIN M HETOABUKHBIN OJIOK,
HAKJIOHHAs IJI0CKOCTB;

XapaKTepU30BaTh MPHUHIMIBI AEHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMopoil Ha uX omucaHus (B TOM YHCIE: TMOAUIMITHUKH, YCTPOHCTBO BOJOIPOBOJA,
TUAPABIMYECKUN TPecc, MaHOMETP, BBICOTOMEp, MOPIIHEBON HAcoC, apeoMeTp), HCHOJb3Ys
3HaHUS O CBOMCTBAaxX (PU3MUECKUX SBICHUH M HEOOXOnuMble (HU3UYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

IOPUBOANUTH MPUMEPHI (HaXOAUTh MH(OPMAIMIO O NMpUMEpax) MPaKTUYECKOIO HCIOIb30BAHUS
(bu3nyecKuX 3HaAHUM B MOBCEAHEBHOM KU3HU JIs1 o0ecrieueHrs 0€30MacHOCTH MPU OOpaIleHUH C



npubopaMi W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOJCHHS HOPM
9KOJIOTUYECKOTO MTOBEJICHUS B OKPY)KAIOIICH cpenie;

OCYIIECTBIISITh OTOOpP HMCTOYHHUKOB WH(popManuu B MHTEpHETE B COOTBETCTBUHU C 3aJIaHHBIM
MMOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIONIMXCS 3HAHMA W TYTEM CpaBHEHUS pPa3IuIHBIX
WUCTOYHUKOB BBIJCIATh HHPOPMAIUIO, KOTOpasi SBJISETCS MPOTUBOPEYMBOU HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIONIb30BAaTh TIPH  BBIMIOJIHEHUW Y4YEOHBIX 3aJaHUN HAyYHO-TIONMYJSPHYIO JIUTEPATYPY
(GU3UYECKOTO COJEep)KaHMs, CIPAaBOYHBIE MaTepuajbl, pecypchl cetu VHTepHET, BiaueTh
npuéMaMi KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpazoBaHusi WHGOpMAIMU M3 OJHOW 3HAKOBOM
CHUCTEMBI B IPYTYIO;

co3MaBaTh COOCTBEHHBIE KpAaTKUE IMHCBMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2-3
HMCTOYHHMKOB MH(pOpMaInuu GuU3NIecKoro coaepKaHus, B TOM YUCie MyOJuYHO JIeaTh KpaTKue
COOOINEHUsI O pe3ylibTaTaX NPOEKTOB WM Yy4YEOHBIX WCCIEAOBAHUN, MPH STOM TPAMOTHO
WCITOJIH30BaTh M3YYCHHBIM MOHATHUHHBIN ammapaT Kypca (PU3MKH, COMPOBOXKIATh BBICTYIUICHHE
MPE3EHTALUEM;

IIPY BBITIOJHEHUH YYE€OHBIX MPOEKTOB M UCCIIECOBAHUN paclpenensiTh 00S3aHHOCTH B IPYIIE B
COOTBETCTBMM C IIOCTABICHHBIMH 3amadyaMi, CJIEIUTh 3a BBIIOJIHEHHEM IUIAaHA [IEHCTBUM,
aJIecKBaTHO OIEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YYUTHIBAsI MHCHUE OKPY KAFOIIIHX.

K xoHuy oOyueHus B 8 kJjacce npeIMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTb Y OOYUYAIOLIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJEKY, TEIUIOBOE JIBUKEHHUE aTOMOB U MOJIEKYJ,
arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAUIMYECKHE M aMOp(HBIC Tena, HACBHIICHHBIN |
HEHACBIILCHHBII Tap, BIAXKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSAS SHEPrusi, TEIJIOBOM
JIBUTATENb, 3JEMEHTAPHBIM AJIEKTPUUYECKUH 3apsifl, 3JIEKTPUYECKOE II0Jie, INPOBOJHUKU U
JUBJIEKTPUKHU, IIOCTOSHHBIHN 3J1€KTPUYECKUN TOK, MArHUTHOE I10JIE;

pa3nuuarh gBJIeHHs (TEIUIOBOE PACIIUPEHUE M CKaTHe, TeIIonepeaayda, TeII0BOe paBHOBECHE,
CMauMBaHME, KANMJULIPHBIE SBJICHUS, UCIIAPEHUE, KOHACHCALMA, IUIABICHUE, KPUCTAJUIM3ALMS
(oTBepneBaHuE), KHIIEHHE, TeIulonepenada (TEIIONpPOBOIHOCTb, KOHBEKIUS, H3JIyuYEHUE),
NIEKTpU3ALUS TeEJ, B3aUMOACUCTBHE 3apsAl0OB, ACUCTBUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MarHUTOB, JEHCTBHE MarHUTHOIO IOJS HA MPOBOJAHHUK C TOKOM,
3JIEKTPOMAarHUTHAs MHIYKIKSA) MO OMUCAHUIO UX XapaKTEpPHBIX CBONCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (U3MUECKUX SIBJICHUH B OKpYXAlOIEM MHpE, B TOM
ymciie pU3NYecKue SBJICHUS B IPUPO/JIE: OBEPXHOCTHOE HATSKEHHUE M KAIUJUISIPHBIE SIBJICHUS B
IpUPOJE, KPUCTAILIBI B Ipupoe, u3nydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3BI,
o0Opa3oBaHuUe POChl, TYMaHa, HHesl, CHEera, 3JIeKTpUYEeCKHe SBJICHUS B aTMOcdepe, SJEKTPUIECTBO
JKUBBIX OpPraHM3MOB, MarHUTHOE MoJjie 3eMJid, Apei( MOII0COB, POJIb MAarHUTHOIO TOJS JJIst
KHU3HU Ha 3emiie, MOJISIPHOE CUSIHHE, MPH 3TOM MEPEBOANTH MPAKTUUECKYIO 3a/1auy B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBICHHUI;

ONHKCBHIBATh M3y4YCHHBIE CBOWCTBA Tel W (PU3MUECKUE SIBICHHS, HCIONb3Ys (PHU3NUECKUe
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEPIUsl, KOJIMYECTBO TEIJIOTHI, yJielIbHasl TeIIOEMKOCTb
BEIIECTBA, Y/AeJbHAas TEIUIOTa IJIaBJICHHs, YyJlelbHas TeIIoTa NapooOpa3oBaHUs, yJelbHas
TEIUIOTa CrOpaHusl TOIJIMBA, KOA((UUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOW MAIUHBI,
OTHOCHUTEJIbHAS BIAXHOCTh BO3/yXa, JJIEKTPUUECKUN 3apsl, CHJa TOKA, JJIEKTPUUYECKOE
HanpsDKEHUE, CONPOTHBIIEHUE IPOBOJHHUKA, YJEIBHOE CONPOTHUBIEHHE BEIECTBAa, paboTa U
MOITHOCTb 3JIEKTPUYECKOIO TOKa), MPHU OMUCAHUU MPABUIBHO TPAKTOBATH (PU3NUECKUN CMBICT
HCIOJIb3YEMBIX BEJTMYMH, 0003HAUYEHHUS M €IUHHIIBI (PU3NUECKUX BEJIWYUH, HAXOAUTH (HOPMYIIBI,
CBSI3bIBAIOIME JIAHHYIO (DU3UYECKYIO0 BEJIWYMHY C JPYTUMH BEITUYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;



XapakTepu3oBaTh CBOMCTBA Tel, (U3MYECKHE SBJICHUS M TPOLECCH, MCIOIB3ysS OCHOBHBIC
HOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKON TEOPHH CTPOEHUS BEIIECTBA, IPUHIMI CYEPIO3ULIUU
noJyie (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsijia, 3akoH OMa Jjisi yyacTKa IIenH,
3akoH Jlxoyns—JleHuma, 3akoH COXpaHEHHMs OSHEPrMH, IMpU HTOM JlaBaThb CIIOBECHYIO
(opMyITHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHE;

OOBSCHATh (PU3MUECKUE IPOLECChl U CBOMCTBA Tel, B TOM 4YMUCIE€ U B KOHTEKCTE CUTYaIUil
IIPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH NPUUMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTh
00BbsICHEHHE M3 1—2 JIOTMYECKUX IIIaroB ¢ OMOpol Ha 1-2 M3Yy4YEHHBIX CBONCTBAa (DU3WUYECKUX
SIBIICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewath pacu€THble 3ajaud B 2—3 NEHCTBUA, UCHONb3Yys 3aKOHBI U (HOPMYJIbI, CBS3bIBAIOILNE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHAJM3a YCJOBHS 3a/lauM 3alMChIBATh KPAaTKOEe YCJIOBHE,
BBISBIIATH HEJOCTATOK JI@HHBIX JJI pEIIeHUs 3aJaud, BbIOMpaTh 3aKOHBI U (OPMYIIbI,
HeoOXoauMble Ul €€ pelIeHUs, NMPOBOAUTH Pacdy€Tbl M CPaBHUBATH IIOJYYEHHOE 3HAYECHHE
(Gu3n4ecKoil BEITMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTth NPOOJIEMBbI, KOTOPhIE MOXXHO PEIIUTh MPH TOMOIIM (U3UYECKHX METOJIOB,
UCMOJb3Yysl ONMCAaHUE MCCIEIOBAHUSA, BBIICIATh IPOBEPAEMOE IPENINOIOKEHHE, OLIEHUBAThH
IPABUJIBHOCTb MOPSsIIKA IPOBEIEHUS UCCIIEJOBAHMUSL, JIEJIaTh BBIBOJIBI;

IPOBOJIUTH OMBITHI 10 HAOIIOACHUIO (U3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tel
(KanwIIsipHbIE SIBJICHUS, 3aBUCUMOCTb JABJIEHUS BO3AyXa OT €ro o0béMa, TemrmepaTyphl,
CKOpOCTH IIpollecca OCTbIBAaHMS M HArpeBaHUs IMpPU HU3IYYEHHH OT LBETa H3JIy4arolei
(morsyomaronei) MOBEPXHOCTH, CKOPOCTh HUCHApEHUs BOJABI OT TEMIEPATyphbl >KUIKOCTH H
wIomaau e€ MOBEPXHOCTHU, SJICKTPU3aLUs TeJ U B3aUMOJEHCTBHE 3JIEKTPUUECKUX 3apsioB,
B3aMMOJICHCTBHE IIOCTOSHHBIX MAarHUTOB, BU3yaJlU3allisd MAarHUTHBIX IOJIEH IOCTOSIHHBIX
MarHuTOB, JIEHCTBHUS MarHUTHOTO IOJs Ha HPOBOJHHK C TOKOM, CBOICTBa 3JE€KTPOMAarHMra,
CBOMCTBa  3JEKTPOJABUIATENsl  IOCTOSSHHOINO  TOKa):  (OpMyJIHpOBaTb  MpPOBEpsiEMbIE
HPENONI0XKEeHUs, COOUpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OpYAOBaHUS, OINUCBHIBATH XOJ
OTIBITa U OPMYIIUPOBATH BHIBOJIBI,

BBINOJIHATH MPSMbIE U3MEPEHUs TEMIIEPATypbl, OTHOCUTEIBHON BIAXXHOCTH BO3/yXa, CHJIbI TOKa,
HANpPsDKEHUS. C MCIOJIb30BAaHHEM aHAJOrOBBIX NMPUOOPOB U JATUYMKOB (PU3MUECKHX BEIMYUH,
CpaBHUBATh PE3yJIbTAaThl U3MEPEHUN C YUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;

IPOBOAMTH HCCJIENOBAaHUE 3aBUCHMOCTH OJHOW (PU3MYECKONM BEIMYMHBI OT JApPyrol c
UCMOJIb30BAaHUEM MPSIMBIX HM3MEpPEHHH (3aBHCHMOCTh CONPOTHUBICHHUS NPOBOJHHMKA OT €ro
JUIMHBI, TUIOIIAN MONEPEYHOr0 CEUEHHUsl U YIEIbHOIO0 CONPOTUBIICHHS BEIIECTBA MPOBOIHHKA,
CHJIBI TOKa, WMAYILIErO Yepe3 IPOBOAHMK, OT HAIPSDKEHHS HA IPOBOJHUKE, HCCIEIOBaHHE
MOCNIEZI0OBATENbHOIO W MApPAJIENIbBHOTO  COEAMHEHHM  MPOBOJAHMKOB):  IUIAHUPOBATH
UCCIIeIoBaHue, COOMPATh YCTAHOBKY U BBIMOJIHATh U3MEPEHHUs, CIeLys NPEATIOKEHHOMY IJIaHy,
¢ukcupoBaTh pe3yabTaThl MOJIYYEHHONW 3aBUCUMOCTH B BHUAE TaOmul U rpaduKoB, JeiaTh
BBIBOJIBI 110 pPE3YJIbTaTaM UCCIIEOBaHMS;

IPOBOANTH KOCBEHHBbIE U3MEPEHUs (PU3NUYECKUX BEIUYUH (yIelbHasl TEIUIOEMKOCTbh BELIECTBA,
COIIPOTHBIIEHUE TMPOBOJHMKA, paboTa W MOIIHOCTh HJIEKTPUYECKOIO TOKA): IUIAHUPOBAThH
U3MEpEeHHs], COOUpaTh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIIEAYs MPEII0KEHHOW MHCTPYKIUH, U
BBIUNCIIATH 3HAYEHNE BEIMUNHBL,

coOiroaaTh NMpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOpHBIM 000pYI0BaHHEM;
XapakTepu30BaTh NPHUHLMIBI JIEHCTBUS HM3YYEHHBIX NMPUOOPOB M TEXHHUUYECKUX YCTPOHCTB C
OMOpol Ha MX OMNHMCAaHHA (B TOM YHCIE: CHCTEMa OTOIUIEHHSI JOMOB, TUTPOMETp, IMapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUUK DICKTPUUYECKOH SHEPrHH, IIEKTPOOCBETUTENIbHBIC
npuOOpbl, HarpeBaTeiIbHbIE AIIEKTPONPUOOPHI (MPUMEpPHI), SIEKTPUUECKUE IPelOXpPaHUTENH,
JIEKTPOMArHuT, 3JIEKTPOJBUTATENb IOCTOSHHOIO TOKa), HCIOJB3YysA 3HAHMS O CBOMCTBax
buznyecKux SIBICHUN U HEOOX0AUMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M W3MEPHUTENbHbIE NMPUOOPHI MO CXeMaM U
CXeMAaTUYHBIM PHUCYHKaM (PKUJKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETP, THUTPOMETD,
JBUTATEb BHYTPEHHETO CTOPAHHUs, IEKTPOCKOI, PEOCTAT), COCTABIATH CXEMBI IJIEKTPHUUECKUX



LENEN C MOCIEI0BATENIBHBIM U MAPAJJIEIbHBIM COEAUHEHUEM JJIEMEHTOB, Pa3jinyasl YCIOBHbIE
0003HAYCHHSI DJIEMEHTOB AJICKTPUIECCKUX IICTICH;

MPUBOJUTH MPUMEPHI (HAXOIUTh MH(OPMALUIO O TPUMEpax) MPAKTHUYECKOTO HCIIOb30BAHUS
(bU3HMYECKUX 3HAHUU B MIOBCETHEBHOM XKHU3HM JIJIs1 00ecrieueHrst 0€30MMacHOCTH TIPH OOpaIICHHUH C
npubopaMi W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHCHUS 3JI0POBbS U COOIIOACHHS HOPM
9KOJIOTHYECKOT0 TTOBEJICHUS B OKPYXKAIOIIEH Cpeje;

OCYIIECCTBIISATh TOMCK HHpOpMaru (Gu3uveckoro conaepkanus B VHTepHETEe, Ha OCHOBE
MMCIOIIMXCA 3HAHUW W NOYyTEM CpPaBHEHUSA JIONOJHUTENIbHBIX HMCTOYHHMKOB  BBIACIATH
nH(pOpPMAIIHIO, KOTOpAs SBJSIETCS MPOTUBOPEUUBOI HITH MOXKET ObITh HEJJOCTOBEPHOM;
WCIIOJIB30BaTh TMPU  BBIMOJTHEHUM YUYEOHBIX 3aJaHUN  HAyYHO-TIOMYJISAPHYIO JIUTEpPaTypy
(GU3HYECKOTO COJACpIKAHMSI, CIPABOYHBIE MAaTEepPHANbI, pecypchl cetu HHTepHET, BIAACTh
npuéMaMy KOHCIICKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs HMHQPOPMAUM HM3 OJHOW 3HAKOBOM
CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIC MUCHbMEHHBIE W KPAaTKHWE YCTHBIE COOOIICHUs, 00001as nHPpOpMaIIHIO
U3 HECKOJBKUX MUCTOYHHKOB (PU3UYCCKOTO COACPIKAHUS, B TOM YHUCIIC MyOJUYHO MPEICTABIATH
pe3ynbTaThl MPOEKTHOM WM MCCIEIOBATEIbCKOW JESATENBHOCTH, HIPH 3TOM TIPaMOTHO
WCIIOJIb30BaTh M3YUYCHHBIN MOHATUIHBIN anmapar Kypca (pU3uKd, COMPOBOXKIATh BBICTYIUICHHE
Mpe3eHTAlNEN;

P BBIMIOJTHCHUH YYEOHBIX IMPOCKTOB M UCCIICIOBAHUKA (DU3UYECKUX MPOIECCOB PACIPEICIISTh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C NTOCTABICHHBIMU 33/1a4aMHU, CIICIUTH 32 BBHIIOJIHEHUEM
mjaHa JEWCTBHM W KOPPEKTHPOBATH €ro, aJeKBaTHO OICHWBAaTh COOCTBEHHBIM BKJIAJ B
JEATEIbHOCTh T[PYIIbl, BBICTPAUBATh KOMMYHHMKAaTUBHOE B3aUMOJECUCTBHUE, MPOSBIA
TOTOBHOCTb pa3periaTh KOHQIHKTHI.

K xoHuy oOyueHus B 9 kjacce npeIMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHU:

MCIIOJIb30BATh MOHATHS: CUCTEMa OTCUYETA, MaTepuaibHas TOYKa, TPACKTOPHS, OTHOCUTEILHOCTD
MEXaHUYECKOI0 JIBH)KEHUA, nedopmarus (ympyras, TJIaCTUYECKas), TpEHHe,
HEHTPOCTPEMHUTENHHOE YCKOPEHUE, HEBECOMOCTh M TMEPETpy3KH, HEHTP THKECTH, aOCOIIOTHO
TBEPJIO€ TEJO, LIEHTP THKECTU TBEPAOTO Tella, pABHOBECHE, MEXAHUYECKUE KOJICOAHUSI M BOJIHBI,
3BYK, MHQPA3BYK U YIbTPA3BYK, dIEKTPOMArHUTHBIE BOJHBI, IIKATA 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JTaTbHO30PKOCTh, CIIEKTPHI MCIYCKaHMS W TMOTJIONIEHUs, alb(da, OeTa- u
raMmMma-u3JIy4eHHsi, U30TOIbI, sIACpPHAst SHEPreTHKA;

pasnuuath  sABJICHHMS (paBHOMEpPHOE H  HEPAaBHOMEpPHOE TMPSMOJIMHEHHOE JIBIJKEHHE,
PaBHOYCKOPEHHOE TMpPSIMOJIMHEHHOE JBUKEHHE, CBOOOJHOE TaJeHHWEe Tel, pPaBHOMEPHOE
JBIDKCHHUE TI0 OKPYXXHOCTH, B3aUMOJICMCTBUE TE€J, PEaKTUBHOE JBHKEHHE, KOJeOaTelbHOe
JIBIDKCHHUE (3aTyXawmlIMe U BBIHYKJEHHBIE KOJIEOAHUs), PE30HAHC, BOJHOBOE JBUIKEHUE,
OTPaK€HUE 3BYKa, MPSIMOJIMHENHOE pPACHpPOCTPAHEHHE, OTPAKEHHUE M TMPEIOMIICHHUE CBETa,
MOJIHO€ BHYTPEHHEE OTpaKCHUE CBETa, Pa3IOKEHHWE OEJIOro CBEeTa B CHEKTP M CIOXCHHUE
CIIEKTPAJIbHBIX LIBETOB, IUCIEPCHUSl CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HUKHOBEHHUE
JUHEWYATOr0 CIEKTpa HW3Jy4eHHUs) MO OMHCAHWI0 WX XapaKTepHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUINIECKOE SIBIICHUE;

pacmo3HaBaTh MPOSBICHWE W3YYEHHBIX (DU3WYECKUX SBICHUU B OKpYXKalOIMeM MHpE (B TOM
yrcne (U3MYeCKue SBIEHUS B MPUPOJIE: MPHIWBHI M OTJIMBBI, ABMKEHHE TutaHeT CONHEYHOM
CHCTEMBI, PEAKTUBHOE JBW)XCHHE KHUBBIX OPraHW3MOB, BOCHPHITHE 3BYKOB >KHBOTHBIMH,
3€MJIETPSACEHHE, CEHCMUYECKHUE BOJIHBI, ILYHAMHU, 3XO0, I[BETa TeJl, ONTHUYECKHE SIBIICHUSA B
npupoje, OHOJOTHYECKOE JCHCTBHE BHAMMOTO, YIbTPA(PHUOIETOBOTO W PEHTTEHOBCKOTO
U3ITy4eHUH, eCTECTBEHHBIH pPaJUOaKTUBHBIA (OH, KOCMHYECKHE JYy4YH, pPaTAOAKTHBHOE
W3JIy9CHHE TPUPOTHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX H3JIy4YeHWH HaA OpPraHu3M
YeNoBeKa), IPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/1a4y B YU€OHYIO, BBIICISATh CYIIECTBEHHBIE
cBoiicTBa (MpU3HAKK) PU3NYECKUX SBIICHUI;



ONHKCBHIBATh M3yYCHHBIC CBOWCTBA TeN MW (PU3MUECKUE SBICHMS, HCIONB3YS (pusnueckue
BEJIMYMHBI (CPEIHASA U MTHOBEHHAs CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBUKEHHUHU, YCKOPEHUE,
IepeMelIeHle, IyTh, yIJIOBas CKOPOCTh, CHJIAa TPEHHUs, CHJIA YIPYroCTH, CHJIA TSDKECTH,
yCKOpeHHe CBOOOJHOrO MaJEHUs, BeC Teja, UMIYJIbC Tela, UMIYJIbC CHUJIbI, MEXaHHYECKas
paboTa MU MOIIHOCTb, NOTEHLUATIbHASI SHEPrusl TeJa, MOAHITOrO HaJ MOBEPXHOCTHIO 3EMJIH,
NOTEHIMAJIbHAs SHEPIHsl CXKATOM NpYKUHBI, KUHETUYECKas SHEpPrus, IOoJHas MeXaHWyecKas
JHEPTUs, NMEepUoJ M YacToTa KojeOaHuil, JUIMHA BOJHBI, TPOMKOCTH 3ByKa M BBICOTa TOHA,
CKOpPOCTb CBE€Ta, IOKa3aTelb MPEJOMIICHHUS Cpeibl), NPH ONUCAHUM IMPaBHIBHO TPAKTOBATh
(bu3nUecKuil CMBICII UCTIOIB3yEeMBIX BEJIMYMH, O003HAYCHUS U €IWHUIIBI (PU3UUIECKUX BEITHYWH,
HaXoJAUTh (OPMYIIbI, CBSI3bIBAIOLINE JaHHYIO (PU3MUYECKYIO BEJIMUYUHY C APYTUMH BEJIMYMHAMU,
CTPOUTH TPaPUKHU U3YIEHHBIX 3aBUCUMOCTEN (PM3UUECKUX BEIHYNH;

XapakTepu3oBaTb CBOMCTBAa Tel, (U3MUYECKHE SBIEHUS M IMPOLECCHl, HCIONb3Yys 3aKOH
COXpaHEHHsI YHEPrHH, 3aKOH BCEMHPHOTO TATOTEHUS, MPHUHLMUI CYIEPHO3ULINU CHUJI, MPUHIUI
oTHOocuTenbHOCTH ['anuies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHMsS HUMIIYJIbCa, 3aKOHbI
OTPaKEHMsI U IIPEJIOMJICHUSI CBETA, 3aKOHBI COXPAaHEHUs 3aps0BOIO M MacCOBOIO YHUCENl IPU
SJICPHBIX peaKUUsaX, IPU 3TOM JlaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMChIBaTh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3MUECKUE MPOLECChl M CBOMCTBA Ted, B TOM 4YHUCIE€ M B KOHTEKCTE€ CHUTyalUi
IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIBISITH MPUUMHHO-CIEACTBEHHBIE CBS3H, CTPOUTh
0o0BsicHEeHHE U3 2—3 JOTMYECKHX IIaroB ¢ OMOpOW Ha 2—3 M3y4YEHHBIX CBOWCTBA (DU3MUECKUX
SIBJICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewath pacu€THbIe 3a/1a4M (OMHUPAIOIIMECS HAa CUCTEMY U3 2—3 ypaBHEHUI), UCIIOJIb3Ysl 3aKOHBI
U (QOopMyIbl, CBSI3bIBAIOIIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCJIOBUS 33Ja4H
3allUCBIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEJOCTAIOLIME WM U30BITOUHBIE JaHHBIE, BEIOUPATh
3aKOHBI W (OPMYIIbI, HEOOXOAWMBIC ISl PpEIICHUs, MPOBOAMTH PACUYETHI W OLECHHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHsI (PU3MUECKON BEIMUHHBI,

pacmo3HaBaTh NpPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh IMPH TOMOIIM (U3UIECKHX METOJIOB,
UCMOJB3Yysl ONMCAaHUE MCCIEIOBAHUSA, BBIICNIATh IPOBEPAEMOE IPENINOIOKEHHE, OLIEHUBAThH
IPAaBWIBHOCTh MOPSJIKA IPOBEICHHUS HCCIENOBAaHUS, J€1aTh BbBIBOJbI, HHTEPIPETUPOBATH
pe3yiabTaThl HAOIIOACHUHN U OMBITOB;

IPOBOAMTH OMBITHI MO HAOMIOJEHUIO0 (U3NYECKUX SBICHUN WM (PU3NYECKHX CBOMCTB Teln
(u3ydyeHue BTOpOro 3akoHa HbIOTOHa, 3aKOHA COXpAaHEHMs SHEPrHM, 3aBUCHUMOCTh MepHoja
Kosie0aHUM NPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTD OT
aMIUTUTYABI MaJIbIX KoJeOaHU, MpsIMOIIMHEIHOe paclpocTpaHEeHHe CBETa, pa3iioskeHue 0esnoro
CBETa B CIIEKTP, U3yUYE€HUE CBOMCTB M300paKE€HUs B INIOCKOM 3€pKajieé U CBOMCTB M300pakeHUs
npeaMera B cobuparolei JInH3e, HaOio1eH!e CIUIOIIHBIX U JMHEWYaThIX CIIEKTPOB U3ITYyYEHNUs):
CaMOCTOSITENIbHO cOOMpaTh YCTAHOBKY U3 M30BITOYHOrO0 Habopa 00Opy/10BaHuUs, ONUCHIBATH X0/
OTIBITA U €T0 PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI;

IPOBOAMUTH MpPHU HEOOXOJUMOCTH CEpUI0 MPSMBIX U3MEPEHUH, OINpenesss cpelHee 3HaueHUe
u3MepseMoil BeMMUnHBl ((POKYCHOE paccTOsIHHE COOMpArolei JIMH3bI), 00OCHOBBIBATH BBIOOD
crioco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MUYECKMX BEJIMYMH C MCIOJIB30BAaHMEM MPSMBIX
M3MEpEeHH (3aBUCUMOCTh YT OT BPEMEHH MPU PABHOYCKOPEHHOM JBMKEHHH 0€3 HadallbHOU
CKOpOCTH, TepHojia KojaeOaHHi MaTeMaTHYeCKOT0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YyTjia
OTpakKeHMsI CBeTa OT yrja MaJeHus W yrja MNpejoMJIeHUS OT yIyia MaJeHHs): MJIaHHUpPOBaTh
UCCIIEIOBaHHE, CaMOCTOSITEIbHO cOOMpaTh YCTaHOBKY, (PMKCHUPOBATh PE3YJIbTAThl MOJy4YEeHHON
3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHJE TaOiaul U TpaduKoB, JenaTh BBIBOJBI IO
pe3yJbTaTaM UCCIEJOBAHUS;

IPOBOAMTH KOCBEHHBIE U3MEPEHUsT (PU3NYECKUX BEIUYUH (CPEIHSSI CKOPOCTh U YCKOPEHHE Tella
IpU PABHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOTHOIO MaJEHUs, >KECTKOCTh MPY>KUHBI,
KOA(p(UIMEHT TPEeHUsI CKOJIbKEHHUS, MeXaHHudeckas paboTa W MOIIHOCTh, YacTOTa U MEPUOJ]
KOJICOAHUH MaTeMaTHYeCKOro M MpPY)KMHHOTO MAasTHUKOB, ONTHYECKas cuia coOuparomei



JIMH3bI, PaJUOAKTHBHBIA (OH): IUIAHUPOBATH W3MEPEHHs, COOMpATh SKCICPUMEHTAIBHYIO
YCTaHOBKY U BBIOJHATH U3MEPEHHUSI, CIIEAYS TPEITIOKEHHOW NHCTPYKIINH, BEIYUCIISIT 3HAUCHHE
BEJIMYMHBl M aHAIU3UPOBATh IOJyYCHHBIC PE3yJIbTaThl C YYETOM 3aJaHHOW MOTPEIIHOCTH
W3MEPEHHUI;

co0JII0IaTh MpaBHiIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1a00paTOpPHBIM 000PYIOBAHUEM;
pa3nuyuaTh OCHOBHBIC TNPH3HAKM M3YYCHHBIX (U3MYECKUX MOJENel: MaTephajbHas TOYKa,
abCoIIIOTHO TBEPIOE TEJIO, TOUCUHBIN NCTOYHHK CBETA, JIy4, TOHKAs JIMH34, TUIaHEeTapHasi MOJETb
aToMa, HyKJIOHHAs! MOJIEJIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHIMIBI JCUCTBHS W3YyYCHHBIX NMPHOOPOB M TEXHUYECKHX YCTPOUCTB C
OMOpOH Ha WX OMUCAHUS (B TOM 4YHCIE: CIUJAOMETpP, AATYUKU IOJOXKEHUs, PACCTOSHHUS U
YCKOpEHHUs, paKeTa, »53XOJOT, OYKH, TIEpPHUCKOM, (oToanmapar, ONTHUYECKUE CBETOBOJHI,
CIIEKTPOCKOII, JO3UMETp, Kamepa Buibcona), MCronb3ys 3HaHHS O CBOWCTBAaX (H3MYECKUX
SBJICHUI U HEOOXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIONIb30BATh CXEMbl W CXEMAaTHYHBIC PHUCYHKH HW3YYCHHBIX TEXHHUYECKHX YCTPOMCTB,
U3MEPHUTEIBHBIX NPUOOPOB M  TEXHOJIOTMYECKMX IMPOIECCOB MPH pEIICHHH Y4eOHO-
NPaKTHYECKHUX 3a7a4, ONTHYECKUE CXEMBI JUIS TIOCTPOSHHS M300paKeHNUH B TNIOCKOM 3€pKaie U
coOuparoIei TMH3E;

NPUBOJUTE NpPUMEPHl (HaXOAWTh MH(OPMALHUIO O MpHUMEpax) MPaKTHYECKOTO HCIOIb30BAHHS
¢u3nUecKuX 3HAHUH B MIOBCETHEBHOM JKU3HU JJIs1 00ecIieueHns: 6e30MacHOCTH IPpU 0OPAIICHUH C
npudopaMH M TEXHUYECKMMH YCTPOHCTBAMH, COXPAHEHHs 30POBbS U COOJIONEHHS HOPM
HKOJIOTHYECKOTO MTOBEJICHHS B OKPYKaIOIICH Cpee;

OCYLIECTBIIATh NOUCK MH(OpManuu (HU3NIEcKoro coaepkanus B MHTepHETE, CaMOCTOSTENBHO
(GopMyIHpys MOUCKOBBI 3alpoC, HAXOIUTh MYTH ONPEACICHHS TOCTOBEPHOCTH MOIYYCHHOM
UH(pOpMAIIMU Ha OCHOBE UMEIOIMXCS 3HAHUH U TOTIOJTHUTEIBHBIX HCTOYHUKOB,

UCIIOJIb30BAaTh IPHU  BBINIOJIHEHUM YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJSIPHYIO JIUTEpPATypy
(GU3MYECKOTO COAEp)KaHMs, CIIPAaBOYHBIE MaTepHalbl, pecypchl ceTH IHTepHeT, BiIaneTh
npuéMaMi KOHCIICKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus MHGOPMAIMM W3 OJHOW 3HAKOBOW
CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HWH(OpPMALUU W3
HECKOJIbKUX HCTOYHUKOB (DU3UYECKOTO COAEp)KaHMs, MYyOJIMYHO TPEICTABIATh PE3yIbTaThl
NPOCKTHON WJIM HCCIIEIOBATENBCKON JIEATENBHOCTH, TPH OSTOM TPAMOTHO HCIOJIb30BATh
M3y4YCHHBIN NOHATHIHHBIN anmapaT U3y4aeMoro pasjena (GU3HKH M COMPOBOXKAATh BHICTYILICHHE
npe3eHTaluen ¢ ydéToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.

TEMATUYECKOE INTAHUPOBAHUE

7 KJIACC
Ne || HammeHoBaHMe pa3nenos KonnuecTBo yacos OnekTpoHHbIe (IU(POBLIE)
n/n U TEM IPOTPaMMBI Beero|[Koutponbhbie|[IpakTrueckue o0pa3oBaTesbHbIE PECYPCHI
paboThI paboThI
Pazgen 1. ®usuka v €€ poJsib B MO3HAHUU OKPYKAKILIEr0 MUPa ‘
1.1||®u3uka - Hayka o 2 bubnnorexa [JOK
npupoze https://m.edsoo.ru/7f416194
1.2 ||®u3nueckrie BEITMUNHBI 2 1 bu6mmorexa [IOK
https://m.edsoo.ru/7f416194
1.3|[EcrecTBeHHOHAYUHBIN 2 1 bubmuorexa LIOK
METO/I TO3HAHUS https://m.edsoo.ru/7f416194
‘HTOFO 0 pas3zeiy H 6 H ’

‘Pasne.n 2. IlepBoHavajbHbIE CBEIEHHS 0 CTDOCHHH BElIeCTBA ‘

2.1||Ctpoenue BeriecTBa 1 bubnuorexa [IOK
https://m.edsoo.ru/7f416194
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Ne ||HaumeHnoBaHnue pasneion KonuuecTBo uacos DOnekTpoHHbIE (IUGPOBEIE)
/T Y T€M TIPOTPaMMBI Beero|[Kontponsusie|[Ipaktiueckue 00pa3zoBaTebHBIC PECYPCHI
paboThI paboThI
2.2|| [IBmxeHue u 2 1 bu6mmoreka [JOK
B3aUMO/ICHCTBHE YACTHII https://m.edsoo.ru/7f416194
BElIeCTBa
2.3||ArperaTHble COCTOSTHUS 2 bubmmorexa [IOK
BEIIIeCTBA https://m.edsoo.ru/7f416194
|I/ITOro o pazjaeny H 5 H |
‘Paaueﬂ 3. /IBu:keHHe U B3aUMO/ieilicTBHe TeJl ‘
3.1||Mexannueckoe 3 bu6mmoreka [JOK
JBH)KCHUE https://m.edsoo.ru/7f416194
3.2||Nuepmus, macca, 4 1 bu6mmoreka [JOK
IUIOTHOCTD https://m.edsoo.ru/7f416194
3.3||Cuna. Bunsr cun 14 1 2 bubnuotexa [JOK
https://m.edsoo.ru/7f416194
‘I/ITOFO 0 pazaeny H 21 H ‘
‘Pa3)1e.11 4. laBneHue TBEPABIX TeJl, dKUAKOCTEH U ra3oB ‘
4.1||JaBnenue. [lepenaya 3 bubmuoreka [JOK
JIABJICHUS https://m.edsoo.ru/7f416194
TBEPIABIMH TEIAMH,
KUJKOCTSAMHU U Ta3aMH
4.2 | /laBneHue )KUIKOCTH 5 bubmuoreka [JOK
https://m.edsoo.ru/7f416194
4.3||AtmochepHoe naBieHue 6 bub6nuorexa [IOK
https://m.edsoo.ru/7f416194
4.4| IeiicTBrE KUIKOCTH U 7 1 3 bubnuorexa [JOK
ra3a Ha orpyEHHOE B https://m.edsoo.ru/7f416194
HUX TEJIO0
‘I/ITOFO 1o pazjaeny H 21 H ‘
‘Pa3ne.11 5. Pabora u MOIHOCTL. DHEPrust ‘
5.1||PaGota u MOIIHOCTH 3 1 bu6mmoreka [JOK
https://m.edsoo0.ru/7f416194
5.2|[[IpocThie MeXxaHU3MBI 5 1 bubnuorexa [JOK
https://m.edsoo.ru/7f416194
5.3||Mexanudeckast SHEPTHUs 4 1 1 bubmuorexa [JOK
https://m.edsoo.ru/7f416194
‘I/ITOI“O 0 pa3zerny H 12 H ‘
‘PCSCpBHOC BpeMs H 3 H H H ’
OBILEE KOJIMYECTBO 68 3 12
YACOB I10 ITPOT'PAMME
8 KJIACC

‘NQ H HanmenoBanue pa3aciioB u H KonuuectBo yacos

H DNEKTPOHHBIE
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1/ TE€M MPOTPaMMBbI Bcer || KonTpomnshsl || [IpakTrueckn (mudpoBsIe)
n 0 € paboThI € paboThI o0Opa3oBaTeNbHbIC
pecypcbl
Paznen 1. TensoBble siBJIeHUS ‘
1.1||Ctpoenue u cBoiicTBa 7 bubmmoreka [IOK
BEIIIECTBA https://m.edsoo.ru/7f4181
ce
1.2|TemnoBble mpoLeccs 21 1 3) bubmmorexa [IOK
https://m.edsoo.ru/7f4181
ce
|I/ITOro o pazjaeny “ 28 H |
‘Paaueﬂ 2. Dj1eKTpHYeCKHe M MATHUTHBIE SIBJICHUS ‘
2.1||DnexkTpuueckue 3apsbl. 7 1 bubmuotexka [JOK
3apsDKCHHBIC TEIa U UX https://m.edsoo.ru/7f4181
B3aMMO/ICICTBIE ce
2.2|[TocrostaubIH nekTpuueckuii | 20 1 7 bubnuorexa [JOK
TOK https://m.edsoo.ru/7f4181
ce
2.3||MarauTHbIC SIBICHHS 6 1 15 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181
ce
2.4|DnexTpoMarHuTHas WHAYKD || 4 bubnuorexa [JOK
us https://m.edsoo.ru/7f4181
ce
‘I/ITOFO 10 paserny H 37 H ‘
‘Pe3epBHoe BpeMs H 3 H H H ‘
OBILEE KOJIMYECTBO 68 3 145
YACOB I10 [TPOTPAMME
9 KJIACC
Ne || HawmmeHnoBanwue pa3fenoB U TeEM ‘ KonudectBo wacos ‘ OnexTpoHHbIe (ITUPPOBBIC)
/o MpOrpaMMBbl Beero|[Kontponsasie[[Tpaxriyeckne o0Opa3oBaTenbHbBIE PECYPCHI
L] paboTshI paboTsI
Pa3znen 1. Mexanuveckue siBJIeHUSA ‘
1.1||Mexannyeckoe OABUKEHUE U 10 1 bu6nuoreka [IOK
| |lcioco0el ero onucanus https://m.edsoo.ru/7f41a4a6
1.2||BzaumoneiictBue Ten 20 1 3 bubanoreka [JOK
] https://m.edsoo.ru/7f41ada6
1.3|[3aKkOHBI COXpaHEHUS 10 3 bubmuoreka [IOK
| https://m.edsoo.ru/7f41ada6
‘I/ITOI“O 10 paseny H 40 H ‘
‘Pamen 2. Mexannveckue KojiedaHus M BOJIHBI ’
2.1{Mexanuueckue KojaeOaHus 7 3 but6mmoreka [IOK
https://m.edsoo.ru/7f41ada6
2.2|MexaHn4ecKue BOJIHBI. 3BYK 8 1 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
‘HTOFO TI0 paserny H 15 H ‘
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Ne|| HammeHoBaHHE pa3/ieioB U TEM KonuuectBo vacos DnexTpoHHbIe (ITUPPOBHIC)

n/m MIPOrPaMMBbl Beero|[Kontponbbie|[[Ipaxtaueckue o0pa3oBaTebHbBIC PECYpPChI

] paboThI paboThI

|Pa311e.11 3. DJIeKTPOMATHUTHOE TI0JI€ M 3JIEKTPOMATHUTHbIE BOJTHBI |

3.1/ 9nekTpoMarHuTHOE MOJIE U 6 2 bu6mmoreka [IOK

| |pIeKTpOMarHuTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6

‘I/ITOI‘O IO paszeny H 6 H ‘

|Pa311e.11 4. CBeTOBLIE IBJICHUS |

4.1|13aK0HBI pacpOCTpaHEHHsI 6 2 bubmmoreka [JOK

| |lcBeTa https://m.edsoo.ru/7f41a4a6

4.2||JTuH3BI ¥ ONTHYECKUE 6 3 bubnuoreka [IOK

| |[mpuGopsr https://m.edsoo.ru/7f41a4a6

4.3||Pa3moskenue 0eIoro cBera B 3 2 bubanoreka [JOK

| |lcmexTp https://m.edsoo.ru/7f41a4a6

‘I/ITOFO 10 pasjeny H 15 H ‘

‘Paaneﬂ S. KBanToBble siBJIeHNs ‘

3.1||[Mcnyckanue v MOTJIOIIEHUE 4 1 bu6nmoreka [IOK

| |lcBeTa aToMoM https://m.edsoo.ru/7f41a4a6

5.2||CTpoeHne aTOMHOTO spa 6 1 bubmmoreka LIOK

] https://m.edsoo.ru/7f41a4a6

5.3||SImepHble peakuu 7 1 1 bu6nunoreka [IOK

] https://m.edsoo.ru/7f41a4a6

‘I/ITOFO 0 pazjerny H 17 H ‘

‘Paaneﬂ 6. IloBTOpHUTEIbHO-00001IAKOIINIT MOAYIb ‘

6.1|[ToBTOpeHue u 0600IICHUE 9 2 bubmmoreka [JOK
coziepKaHus Kypca (GU3UKH 3a https://m.edsoo.ru/7f41a4a6
7-9 xmacc

‘I/ITOFO IO pasjeny H 9 H ‘

OBIIEE KOJIMYECTBO 102 3 27

YACOB I10 ITPOT'PAMME
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YyebHo
METOINYECKOE

Y4eOHO — METOANYECKUI KOMIUIEKC:

1.Vuebuuk «®Pusuka. 7 «kmace». lleppimkun  A.B.  YyeOuuk
UIsI0011Ie00pa30BaTeIbHBIX YUpexaeHUH. 2-¢ uznanue - M.: [Ipoda, 2013.

2. Yyeonuk «®dwuszuka. 8 wmacc». Ileppimkun A.B. YueOHUK

JUTs1 001Ie00pa30BaTeIbHBIX YUpexkKAeHUH. 2-¢ uznanue - M.: [lpoda,

2013

3. Vuebnuk «Pusuka. 9xmacc». Ileppimkun A.B, I'yrauk E.M.

Y4eOHuk myiss o0meo0pa3oBaTeNbHBIX YUPEKICHUU. 2-¢ m3gaHue - M.:

Hpoda, 2009 4. COopuuk 3amad mo ¢uszuke 7-9 Kiaccel: mocodue ams

yuyamuxcs oOmeobpasoBar yupexnaenuit/ B.W. Jlykammk, E.M.MBaHoBa.-

24-¢ w3n.-M.: IIpocBemenne, 2010

o. Junaktuueckue marepuansl. Pusuka. 7/ kinacc Mapon A.E.,
MapoHE.A .-

M.: lpoda, 2012

6. DJIEKTPOHHOE NPUJIOKEHUE K YICOHHUKY.

1. @®wusuka. [umakrumueckne Martepuanbl. 8 kimacc (aBtoper A. E.

Mapon,E. A. MapoH).

KOHTpOIBHO — M3MEPUTENTEHBIE MaTEPUAITBI
1.KapTouku pasHOypOBHEBbIE CaMOCTOATEIbHBIE paboThl 7 -11 Kitacc.
2. TecroBbie 3aganus ( 10 TEMam).

MeTtoanyeckre peKOMEeH 1al1H:

1.®enepanbHBI TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIA CTaHIAPT OCHOBHOTO
o01iero oobpazoBanus (YTBepxkIeH pUKa3oM MuHUCTEpCTBa 00pa3oBaHUs U
Hayku Poccuiickoit @enepanuu ot «17» nexabpst 2010 r. Ne 1897, ctp.16-
17). 2.Pabouass mporpamma mo ¢usuke maas 7-9 KiaccoB paspaboraHa B
COOTBETCTBHM:

C TpeOOBaHUSIMU K pe3yabTaram o0y4eHus denepanbHOTO
roCy/1apCTBEHHOIO0 00pa30BaTEeNIbHOTO CTaHJapTa OCHOBHOIO  OOILEro
oOpazoBanus (YTBepKIeH MprKa3oM MUHHUCTEpCTBA 00pa30BaHMS U HAYKU
Poccuiickoit denepanuu ot

«17» nexkabps 2010 r. Ne 1897, ctp.16-17) ¢ pexomenaauusmu «IIpumepHoit
MporpaMMbl OCHOBHOTO o01iero oopazoBanus no ¢usuke. 7-9 xiaccs» (B.
A. Opnos, O. ®. Kabapaun, B. A. Koposun, A. lO. Ilentun, H. C.
[TypeimeBa, B. E. ®pankun, M., «lIpocBemenue», 2013 r.); ¢ aBTOpcKoii
[pOrpaMMoOil OCHOBHOTO 0011ero o0pa3zoBaHus 1o ¢u3uke A 7-9 kiaccoB
(H.B. ®unonosuu, E.M. I'ytauk, M., «/Ipoda», 2012 r.) ¢ BO3MOKHOCTIMHU

mrann YMK o ¢usuke ans 7-9 xmaccoB yueOHukoB A.B. Tlepsimkus s
7,8

kiaccoB U A. B. [leppiikuna, E. M. I'ytHuk «@usuka» s 9 kiaccea; ¢




0COOEHHOCTSIMH OCHOBHOH o0pa3zoBaTenbHON [IPOrPaMMBI u
00pa3oBaTebHBIMU TMOTPEOHOCTAMH, M 3alpocaMH OOydYaroIHMXcs (CM.
OCHOBHYIO 00pa30BaTeIbHYI0 NMPOrpaMMy OCHOBHOTO 00Iero oOpa3zoBaHUs

[[[K0mBI).
3. [Tanka ¢ METOTMYECKUMHU PEKOMEHIAIHSMHU.
4. TpaHcHapaHThl ¢ METOAMYECKUM TocodueM «I'eoMeTpuyecKkas

OIITHKAa». 5. TpchnapaHTLI C METOANYCCKUM nmocoouem «I[I/IHaMI/IKa u
OJICMCHTBI CTAaTHKN).

6. TpancnapaHTbl ¢ METOJUYECKUM TocoOreM «CTpoeHHUE BelecTBa U
TETJIOBBIE MTPOLIECCHI.

1. Tpancnapantsl ¢ MmeToguueckuM nmocodrem «CTO».

8. TpaHcmapaHThl ¢ METOUYECKUM TocoOuemM «MoekymsipHast
buszukay.

9. TpancnapaHThbl ¢ METOAMYECKUM MTocooreM «TepMoIuHaMuKay.

10.  TpancmapaHTHI ¢ MeTOAMYECKUM TTocoOneM «KBaHTOBas pu3nkay.

CrnpaBoOYHMKH, CJIOBAPH, IHIMKJIONETUM:
1. DHiukmoneAndeckuit cnoBapb «KOHOTO TeXHUKAY.
2. DHImKIoneAndeckuit cnoBaps «HOHOTO (hrzmkay.
3. DHuukIonean4Yeckuit cioBaps «KOHOTO acTpoHOMAY.
CripaBOYHUK 10 (pU3MKE.
IleuyaTHbIE HOCOOMS:
Tabauubl 0011€ero Ha3HAYEHU
1.Mexnynaponnas cuctema equnui (CH).
2.IIpucraBku 111 00pa30BaHUS JICCATUIHBIX KPATHBIX U JIOJBHBIX STUHHUII.
3.®Dusznyeckre NOCTOSIHHbIE.
4.11Ikana aIeKTPOMarHUTHBIX BOJIH.
TemaTnueckue TadAMLbI
/ KJacc.
1. BpoyHoBckoe nBuwxkenue. Juddysus.
2. [ToBepXHOCTHOE HATSKCHHE, KATUIUIIPHOCTb.
3. Manowmerp.
4. Ctpoenue atMochepsl 3eMIIu.
5. ATMocdepHoe 1aBieHue.
6. bapomerp-anepou.
8 kiacc.
1. BuyTpeHHss sHeprust
2.KonudecBo TermioTel. Y aelbHas TETUIOEMKOCTD.
3. YaenpHas TEIUIOTa CTOPAHUS
4. 3aK0H COXpaHEHUS U MIPEBPAICHHS SHEPTUH.
5. [InaBnenue u OTBEp/IeBaHNE KPUCTALITUICCKUX TEll.
6. Ucnapenwne. Kunenue. Y aenpHas TerwioTa napooOpa3oBaHHs.
7. BnaxxHocTh BO31yXA.
8. Pabora rasza u mapa npu pacimmpeHuu. J[BUraTesrs BHyTPEHHETO CrOpaHHusl.




9. DnexTpu3anus Tei.
10.2nekTpruyecKuii TOK. DJICKTPUICCKAs 1ETb.
11. Dnexrpuueckuii Tok B Metayuiax. Cuia Toka.
12. DnexTpuveckoe HaNpsHKEHUE.
13. M3mepeHue cuibl TOKa U HAPSDKCHHS.
14. DnexTpuueckoe COIPOTUBIICHHUE.
15. 3akon Oma jy1s1 yyacTKa IerH.
16. YaenbHOE COMPOTHBIICHNE MPOBOIHUKA.
17. TlocnenoBarenabHOE U MapaieIbHOE COSAMHEHHE TPOBOAHHUKOB.
18. Pabora 251eKTprIecKoro ToKa.
19. MaruutHoe noue.
20. CpeTOBbIC SIBICHHUS.
21. Jluu3bL
22. I'ma3 KaK ONTHYECKAs CUCTEMA.
23. Onruyeckue npuOOpsHI
0 kiacc.
1.MarepuansHas Touka. KoopinHaTta IBUKYIIETOCS TEA.
. YcKopeHue.
. 3axonsl HproToHa.
. 3aKOH BCEMHUPHOTO TIATOTCHHSI.
. IIpsimosInHEHOE ¥ KPUBOJIIMHEMHOE ABUXKEHUE. J[BU)KEHHE 110 OKPYKHOCTH
. Immynee Tenma. 3aKoH COXpaHEHHsI UMITYIbCA.
. Konebarenpnoe neuxenue. CBOOOHBIE KOJIEOAHMUS.
. l'apmonnyeckue konebanus. 3aTyxarouye KojaeoaHus.
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. BeinyxienHble koneOanus. Pe3onanc.
10 Bounnsr. [IpomonbHas u morepeyHast.
11. 3BykoBbI€ KOJIEOAHMUSI.
12 3BykoBble BOJHBI. Dx0. IHTEpepeHnrs BoH.
13. MarnutHoe nosne. HanpaBnenue AMHUNA MarHUTHOTO TOJISL.
14. OGHapyxeHre MarHUTHOTO MOJIS 110 €ro JEHCTBUIO Ha TOK.
15. MaayKust MarHuTHOTO MoJisl. JINHUM MarHUTHOM MHIYKLIUH.
16. MarHuTHBIA TOTOK. SIBJIEHHE AIEKTPOMArHUTHON MH/TYKIIHH.
17.9nexrpomaruuTHas BosHa MHTepdepenius cera.
18. PannoakTHBHOCTS.
19. CocraB atromHOrO0 sijpa. M30TombL.
20. DHeprus cBS3H.
21. Cxewma ombiTa Pesepdopna.
22. llenHas siepHAas peakusl.
23. SlnepHblii peakTop.
24. 3Be3nnl.
25. ConHeyHas cucrema.
26. 3aTtMeHwUs.

27. 3emus — tutanera CoHeuHow cuctembl. Ctpoenue CorHIa.




28. JlyHa.

29. IlnaHeTsl 3eMHOU TPYIITIHI.

30. [InaHeTHI-TUTAHTEHI.

31. Mansie Tena ColHEYHON CUCTEMBI.

32. Tpancdopmarop.

33. Ilepenaua u pacnpeneneHue SMEKTPOIHEPTUH.
Mexanuka. Kunematuka nu fuHamuka.
1.Metoapl (pU3NYECKUX HCCIICIOBAHUM.
2.M3mMepeHre pacCTOSHUI U BPEMEHH.

3. Kunemaruka npsiMOIMHEIHOTO JBUKECHHUS.

4. OTHOCUTENBFHOCTD JIBUKCHHUS.

5.I1epBbiit 3ak0H HbroToHa.

6. Bropoii 3akon HeroToHa.

MynbTUMEIUITHBIE TTOCOOHS:
1.OtkpoiTast ¢pusuka / nox pen. C.M. Kozena. — M.: ®u3nkoH.
2.Duzuka. Mexannka. MeToAuKH U MaTepHaIbl K yPOKaM.

3.®usuka. 7 — 11 xnaccsl. [Ipaktukym. — M.: ®U3HKOH.

4.bubnnoTeKa 3JeKTPOHHBIX HarsSAHbIX TocoOuil. dusuka. /7 — 11 kiaccel. —

M.: Kupwn u Mudoamii
Buptyansnas naboparopus «Kupas Ousuka

MaTtepuajabHO

TEXHHUYECCKOC

TexHuueckue cpeacrna:

JleMOHCTpallMOHHBIN KOMILIEKC KaOnuHeTa (PU3UKU.
O6opynoBanue paboueil 30Hbl yuurens 1.Kommiekr
PIICKTPOCHAOKEHUS KaOMHETa (PUBHKHU

2. Jlocka kilaccHasi ¢ METaJNINYECKUM ITOKPBITHEM
3. Komnelotep Ha paboueM MecTe yuuTesst
4. WHTepakTUBHBII ~ KOMIUIEKC: MHTEpaKTUBHAs JIOCKa C

3JIEKTPOMATHUTHBIM IPUHLIUIIOM JIEMCTBHS, MYJIbTUMEINAA IIPOEKTOP.
5. Tabnuna «MexayHapoaHas CUCTEMA €TUHUI

6. Tabmune! «Illkana 3eKTpoMarHuTHEIX BOJIH»
7. KommiekT TeMaTrueckux Tabauil Ha OyMaskHOM OCHOBE.
8. Kommiexranus nndpoBsix 00pa3oBaTeIbHBIX PECYPCOB K

MHTEPAKTUBHOU JTOCKE.

9. OBepxoa — MPOEKTOp, CTOJI ISl IPOEKTOPA.

10. Cron nemoHcTparmonHblil ¢ npucraskamu CTID CTIII.

W3mepuTenbHbIi KOMITIEKC KaOHeTa (QU3UKH.

1. KomnbroTepHblit H3MEpUTETbHBINA OJIOK.
2. KommiiekT  3/eKTpOM3MEpUTENbHBIX  MPUOOpPOB
«Habop nnsmu3mepeHus 3aKOHOB MOCTOSTHHOT'O TOKa».

3.bapomerp — anepou.

4. MaHOMETp JKUIKOCTHBIA OTKPBITHIN 1€MOHCTPALIMOHHBIH.

5. TepmoMeTp AEMOHCTPAIIMOHHBIHN KHIKOCTHBIH.

7. [IpuctaBka ocrusuiorpad.

Y4eOHO — mpakTHuecKue M y4eOHO — JjaboparopHoe 00OpyIOBaHHE WU




pUOOPHI:
22. DnexTpu3auus Te.
23.DJIeKTPUYECKHUI TOK. DJIEKTPUUYECKAS 1IETTb.
24. DnexTpuyecKkuil TOK B MeTautax. Cuiia Toka.
25. DieKTpruYecKoe HaNpsHKCHHE.
26. H3MmepeHue CUIIbl TOKA U HAIIPSKCHUS.
27. DJEKTpUYECKOe COMPOTUBIICHUE.
28. 3axon Oma Jij1s yyacTKa IerH.
29. YnenbHOE CONPOTUBIICHUE TPOBOAHHKA.
30. IlocnenoBaTenbHOE U ApaAJUIEIbHOE COEIUHEHNE MPOBOIHUKOB.
31. PaboTa 37eKTprUYECcCKOro ToKa.
32. MarHuTHO€ 1oJe.
33. CBeToBbIC SIBICHHUS.
34. Jlun3bl
24. T'na3 kak onTuveckas cuctema.
25. Ontuueckue npuOOpsHI
O kiacc.
10. MarepuanbHas Touka. KoopanHara ABHKYILETOCS Tena.
11.  YckopeHue.
12.  3akonsl HproToHa.
13.  3aKoH BCEMHPHOTO TSATOTCHHUS.
14. IlpsMonuHENHOE W KPUBOJMHEWHOE JBH)KEHHE. JIBUKeHue
OKPYKHOCTH
15.  HMmmynbc Tena. 3aKOH COXpaHEeHUS UMITYJIbCa.
16. KomneoOarenbHoe aBmxenne. CBOOOIHBIE KOIEOAHUS.
17.  T'apmonudeckue koneOaHus. 3aTyxaromue KoiaeOaHus.
18.  BpIHYXI€EHHbIE Kosie0aHusl.
Pezonanc. 10 Bomnubl. IlpononsHas u
MoTepeyHast.
11. 3BykoBbI€ KOJEOaHMS.
12 3BykoBbIe BOIHBI. Dx0. IHTEpepeHus BoH.
17. MarautHoe nosie. HanpaBnenue TUHUI MarHUTHOTO TOJIS.
18. OGHapyxeHre MarHUTHOTO TOJIS 110 er0 JEHCTBUIO Ha TOK.
19. MHayKIMs MArHUTHOTO T0J1s1. JIMHUY MarHUTHON WHTYKITUH.
20. MarsuTHBINA TOTOK. SIBJICHUE 3JICKTPOMArHUTHON HHTYKITUH.
17.2nexTpoMarautHas BoHa HTepdepenius creta.
34. PagnoakTUBHOCTb.
35. CoctaB aToOMHOTrO sifipa. M30TOmBI.
36. DHeprus cBs3u.
37. Cxema ombiTa Pesepdopna.
38. Llennas sinepHasi peakiusi.
39. SlnepHBIii peakTop.
40. 3Be3mpl.
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41. ConHeyHas cucrema.
42. 3atmeHusl.
43. 3emns — mna"era Conaeunoi cuctembl. Ctpoenue CoHIa.
Y4eOHo — mpakTuyeckoe 000pyA0BaHuUE:
/lemoHCcTpanmoHHOEe 000pyA0BaHKe 001Er0 M0Jb30BAHMS
1.I'enepatop  3BYKOBOM  YacTOTBHI.
2.bnok nutanus 24 B, perynupyemblit
3. Hacoc BakyymHBIi
4, I'py3 HaGopherit Ha 1 kT 5. Hacoc BakyyMHBIi
6. CO/1 cexynmomep.
Kommiiekt 1u¢poBeIX HU3MEpUTENEH TOKa M HAINPSDKEHUS
J€MOHCTPALIMOHHBIH.
TemaTuyecKknii KOMILIEKT:
1. KommuiexT naboparopusiii «MexaHuKa
2. KommuiexT no «MonekynsipHoi pu3nkm»
3. KommuiekT nabopatopHblil « DNEKTPOIUHAMUKA
Habop nmemonctpanmonssiii «['eomerpuueckas omntukay. 5. Habop
JIEMOHCTPALIMOHHBIN «MexaHuKa»
6. KomruiekT Tenexek JerKomoABHKHBIX.
7. HaOop 1eMOHCTpalMOHHBIN «IEKTPUUECTBO 1».
8. Habop neMOHCTpPAIMOHHBIN «JIEKTPHUECTBO 2.
9. Habop 1eMOHCTPAITMOHHBIN «JIEKTPHUECTBO 3».
10. HaGop n1eMOHCTpaIMOHHBIN «DIEKTPUIECTBO 4.
11. HaGop nemoHcTpanoHHbIi «BoHOBas ONTHKAY.
12. HabGop nemoHcTpannoHHbIi «/[is onpenenenus nocrosiHHo [Tmankay.
OtaenbHble MPUOOPHI. DIIEKTPUUECTBO.
1. Tpanchopmarop.
2.JIpoccenbHas KaTymka.
.OnekTpoMarout  pazOopHblii 4
DNEeKTPOMAarHuThl J1abopaToOpHBIE.
4. KoHzieHcaTOp 1€MOHCTPALIMOHHBI.

6. CynraHsl.

7. DIIEKTPOCKOIL.

8. I'mnb3a.

9. DJeKTpuvecKas ceTka.

10. PeocraTel 1eMOHCTpallMOHHBIE.

11.  Peoctarbl pa3HOTO CONIPOTHBIICHHUS.
12. Mara3uH COnpOTUBIECHUH.

13.  3BOHOK AJIEKTPUUYECKHIA.

14. KoHneHcaTop nepeMeHHON EMKOCTH.

Wupukarop wHIyKnmuM MarHuTHOro mons. 16. [lamoukm w3 crexma u
s6onuTa 17. Habop mo snexkrponusy.
18.  KonaykTop KOHYCOOOpa3HBbIii.




19. [IITaTuBBI U30TUPYIOMIKE.
20.  Karymka npoBoJIOYHas AJIsl ONpEaesIeHUs] TEPMUYECKOTO
KO3 pHUIHEHTa CONPOTUBIICHUS POBOIHUKA.
ONEeKTpOMETpbl € MNPHUHAICKHOCTIMU 22.
Bempsimurens BCHI — 24.
23. Bempsimutens B — 6.
. biok nurtanus 24 — B peryiaupyemslid.
25.JIluHAMHUK HU3KOYaCTOTHBIMN.
26. JlaT4uK 3JEKTPONPOBOJUMOCTH.
27.Jatuuk pH.
28. JlaTuuK ONTORJICKTPUUCCKHI.
29. Habop neMOoHCTpaluu CHEKTPOB ICKTPUUECKUX MOJIEH.
. HaGop 11 neMOHCTpaluy CHEKTPOB MAarHUTHBIX IOJEH.
31.HaGop nabopaTopHbIii « IIEKTPUIECTBON.

32.  DnexrtpomarHurt (TpanchopmaTop) 1abopaTOpHBIN.

33. Hcrounuk nutaaus B4 — 4M.

34. DNEeKTPOMarHuThl pa300pHBIE.

35. [Tpubop ansa nemoHcTpanuu npasuia JIeHia.

36. HaGop mMarauTos.

37.  Crpenku MarHUTHbBIC HA IITATUBAX.

38. Mopenb 3JIeKTPOIBUTATENS.

39. ['eneparopa rnmepeMeHHOT0 TOKA.

40.  Monenb paIuONpPUEMHHUKA JETEKTOPHOTO.

Crupans — pe3ucTop JiadopaTtopHasi. 42 Amriepmerp

JEMOHCTPAIMOHHBINA. 43 AMItepMeTp J1ab0paTOPHBIH.
44, BoabT™MeTp A1EMOHCTPALIMOHHBIMN.
45. BonbT™MeTp 1a00paTOPHBIH.
46. VcrouHuk nuTaHus 1a00paTOPHBIi.
47. Kitou 1eMOHCTPAIMOHHBIH.
48. Karymka WHIyKTHBHOCTH J1abOpaTopHasi.
49. Kommac.
OrnTuka.
1. KommnekT nabopaTopHslii «OnrTuka.
.Habop n1MH3 Ha mojacTaBKe M 3epKall.
3.ITonble HATMBHBIE TUH3BI.
4. ITpuGop 11 onpeieNeHus ITMHbBI BOJIHBI.
5. Ilpubop 11 1EMOHCTPALUU CBETOBOT'O JIaBJICHUS (PauoOMETD).
7. Habop
8. Ocserurens OTIL.
9. ImockomnapanieNnbHbIe CTeKITHHBIE IACTUHBL. J{n(ppaKIIMOHHBIX PEeIETOK
10. YcranoBka a1t onpenesieHus JyIMHbI CBETOBOM BOJIHBI.
11. McTOoYHMK cBeTa C JIMHEHYAThIM CIIEKTPOM.
12. Criektpockomn 1ab0opaTOpHBIi.

MonekynsipHasi puzuka.




1. [laTtun JABJICHUS.
2.JlaT4rK BIa)KHOCTH.
1.HaGop nemoHCcTpaninoHHbIN «TerIoBbIe SBICHUS.
2.Habop nemoHcTpanuoHHbI «l'a30Bble 3aKOHBI M CBOWCTBa
HACBIIICHHBIX TTAPOBY.
3.HabGop naboparopusiii «I'a30BbIe 3aKOHBD».
4.Habop nabopaTopHbiii «Kpuctammusamus.
5.Benpo Apxumena.
6.Habop Ten paBHOI Macchl, 00bEMa 1 Beca.
7.1Ipubop 1u1st AEMOHCTpAIUU AABICHUS B )KUJIKOCTH.
8.[Tpubop st IeMoHCTpauKu aTMOC(HEPHOTO TABICHHUS.
9.CooOlmaroniuecs: CoCysl.
10. [ITap ITackas.
11. TpyOxa BakyyMHasl.

12. [Tap nu1g B3BEIIMBAHMS BO3AYXa.

13. [uimHAp ¢ OTHAPBIBAIOIIUM JHOM.

14. HaGop nns nemoncTpanmu «bpoyHOBCKOTO IBUKEHUSY.
15. [Tpubop mis nemorcTpannu 1upy3un B ra3ax.
16. [Tpubop 11 AEMOHCTPALIUU TEMIONPOBOIHOCTH.
17. [IIap ¢ konbIIOM.

18. OruuBo BO3/YIIHOE.

19. Mopeinb TennoBoro JBUraTes.

20. TennonprueMHUK.

21. IIcuxpomerpom.

22. Kanopumerpsl nabopaTopHbIe.

23. HaGop xanumispos.

24. Hacoc pyunoi.
25. [Tpubop g feMoHcTpanuu 1edhopMalmH.

26. TepmoMeTp 1EMOHCTPALIMOHHBIN.
217. CnupToBKH.

28. TepmomeTp (J1aGOpaTOpHBIN).

29. MUuKpOCKOIIBL.

30. MeH3ypKH.

31. Habop.

32. JlaT4uK MarHUTHOTO TOJIS.

33. Habop «MarautHoe nose 3eMiin».

34. MaHOMETp METAJUIMYECKUM.
MexaHuka.

35. J/ImHaMOMeTp IEMOHCTPAILIMOHHBIN.

36. Jlepxarenb cO CIUpaJIbHOW MPYKUHOM.

37. Mammuna ATByna.

38. [Ipubop mo craTHke.

39. BoaHoBag maimHa.




40. KaMepTOHBI Ha pE30HUPYIOLINX ALIUKAX C MOJIOTOYKOM.

41. Peryar 1eMOHCTPAaLlMOHHBIN.

42. Peryar nabopaTopHBIii.
43. IIpubop
44. BonHOBas MallvHa.

45. JIByCTOpOHHMM OaJIITMCTUYECKUIN TUCTOJIET.

46. JluHaMOMETp AEMOHCTPALIMOHHBIM.

47. HaGop rpy30B A€MOHCTPALIMOHHBIN. IO KWHEMATHKE.

48. Hab6op rpy3oB nabopaTopHBIii.

49, Ha6op moaBMXHBIX U HE MOABMKHBIX OJIOKOB.

50. [Tpubop mia MiITIOCTpalMK JEHCTBHS 3aKOHOB COXPAHEHHUS.

51. [Tpubop 11 AeMOHCTpALIK B3aUMOACHCTBHUSL.

52. JMck Bpamarmmics.

53. Ha6op rpy3oB g0 1 kr.

54. IIpecc.

55. [Tpubop aJist onpeneneHrs yCKOpeHusi CBOOOIHOTO NajieHus (Tpyoka
HrroTona).

56. JIuneiika.

57. I'ups 2 xr.

58. [IITaTuBsl.

59. Mopuenb ¢oHTaHa.

60. Py4noii Hacoc.

61. BakyymHbIl Hacoc.

62. Mogenp 4acoBOro MexaHusma.

63. HaGop mapoB ass 1abopatopHOi pabOTHI.

64. Mopenb 3y0uaroit nepenayu.

65. KommuiekT 060py0BaHus Ha BO3AYIIHON MOTYIIKE.

66. [Tpubop Ay IEMOHCTpAIIMK HE3aBUCUMOCTH JICHCTBUS CUJIBI.

67. XKenooa.

68. HaGop npyxuH.

69. Muxkpomerp.

70. Jlucku tepeBsSHHBIE M METAIINYECKHE.

71. Beck! yueOHbIe.

72. IlITaTuB 1EMOHCTPALIMOHHBIN YHUBEPCAJIbHBIN.

73. KomrmuiexT 115t cOopku paMHBIX KOHCTPYKLIHH.

74. JlaTuuk yria nmoBopora.

75. JlaTuuk ymncna oG0poTOB.

76. JlaTuuk 3ByKa.

77. Habop nemoHcTpanuoHHeIii «BpamaTebHOT0 TBHKESHUSI.

78. [Tpubop 11 uccneaoBaHus paBHOYCKOPEHHOTO JIBM>KEHUS.




Kuaacce

TeMbl 1a00paTOPHBIX padoT

Heo0xoquMbIii MUHUMYM
(B pacyere 1 KOMILIEKT HA 2 4eJl.)

OripeziesieHHe LEHbI JICJICHUS
M3MEPUTEIBHOTO ITprOopa

M3meputenbHblid UIUHAP (MeH3ypka) —1
Crakad ¢ Bomoii — 1

He6onpmas komba — 1

Tpu cocyna HebobIIOro 00bEMa

Onpenenenne pa3sMepoB MalIbIX TEl.

- JIuneiika — 1
- JIpoOs (ropox, mmieHo) — 1
- Uronka — 1

I/I3MepeHHe MacCChI TCJIa Ha pbIYa’XHbIX
BECax.

- Becsl ¢ pazHoBecamu — 1
- Tena pa3noit maccel — 3

3mepenue oobema Tena.

- Mensypka — 1

- Hutka -1

Tena HenpaBwiIbHON (OPMBI HEOOJBIIOTO
obnema — 3

OnpeﬂeneHHe IIJIOTHOCTHU B€IICCTBA

TBEPJOTO Tela.

Becrnl ¢ pazHoBecamu — 1

Mensypka — 1

TBeproe Te€no, MIOTHOCTb KOTOPOIO
onpenenuTs — 1

Haao

['pagyupoBaHue MPYKUHBI U U3MEPEHUE
CUJI TUTHAMOMETPOM.

- nuHamMomeTp — 1
- py3bl o 100 T — 4
* IITATUB C My(TOM, JTaNKON U KOIBIIOM -1

3mepenue KodpQUIMEeHTa TPEeHUs
CKOJIbKCHUS

- JlepeBsinubIi Opycok — 1
- HabGop rpy3os — 1

- Jlunamomerp — 1

- JIuneiika — 1

OrnpenieneHne BBITAJIKUBAIONIEH CHUJIBL,
NEHCTBYIOLIEH HA ITOTPYKEHHOE B
PKUJKOCTB TEJO.

- Jlunamomerp — 1

- IItatus ¢ mydroit — 1

- JIankoit u kosbioM — 1

- Tena pa3znoro o6rema — 2
- CrakaH — 2

BrlsicHEHME yCIIOBHM IUIaBaHUs Teja B
PKUJIKOCTH.

- Beckl ¢ pazHoBecamu — 1

- Men3zypka — 1

- [IpoGupka-moriaBok ¢ mpookoi — 1
- Cyxoti mecok — 1

Briscuenue YCJIOBHUA PABHOBECHA
[ppryara.

- Peruar ma mraruse — 1
- HaGop rpy3oB — 1

- JImnetika -1

- Jlunamometp — 1

Onpenenenue KII/ npu moagseme tena mno
HaKJIOHHOM MJIOCKOCTH.

- Jlocka — 1

- Tunamomerp — 1

- I3mepurtenbHas neHTa (JuHeika) — 1
- bpycok — 1




- llItatuB ¢ MydTOif 1 nankoi — 1
- Habop rpy30B —

CpaBHEHUE KOJIUYECTB TEIUIOTHI MpU
CMEIINBAHUU BOJIbI pazHoit
TEeMIEPaTyphI.

Kamopumerp — 1

- Mensypka — 1
Tepmomerp — 1
CrakaH ¢ Bozoil — 1

M3MepeHue yIeabHOW TEIUIOEMKOCTH
TBEPJIOTO TENA.

Kanopumerp — 1
Mensypka — 1
Tepmomertp — 1
CrakaH ¢ Bozoil — 1
- Becwl ¢ pazHoBecamu — 1
MeTainmMuecKuid UUIMHIP -.COCYZ C ropsueu
BoION-1

HSMGpGHI/IC BJIAJKHOCTH BO3ayXa

Tepmomerp — 1
Craxkad ¢ Bogoii — 1

COopka DIIEKTPUYECKOW Ienu M
M3MEPEHHE CHIIBI TOKA B Pa3JIMUHBIX
ydacTKax IeTHu.

HCTOYHHUK TOKa — 1

HU3KOBOJIbTOBAS JAMIIOYKa Ha IOACTaBKe — 1
KoY — 1

amriepmeTp — 1 coequHUTENBHBIC TPOBOA - 4

M3MepeHre HampsKEHUsT HAa Pa3IMYHbIX

yqacTKax ICIIu.

MCTOYHHUK TOKa — 1

HH3KOBOJIbTOBAs JaMIIOYKa Ha IMojacTaBke — 1
KoY — 1

BOJIBTMETP — 1 coemMHUTENIBHBIE TPOBO/IA - 6

PerynupoBaHue CUibI TOKa PEOCTATOM.

MCTOYHUK ToKa — 1

peocraT — 1 kirou

—1

amrnepMeTp — 1 coequHuTENbHbIE TPoBOJa - 4

M3mepeHre CONMpOTHBIOHUS IMPOBOJHUKA
[IPY IIOMOLIY aMIIEPMETPA U BOJIbTMETPA

NCTOYHUK TOKa — 1
peocraT — 1 kirou
-1

amriepmerp — 1 coenuHUTENbHBIE TPOBOAA — 6
BOJILTMETD -1

M3mepenue MOIIHOCTH M PabOTHI B
PIEKTPUYECKON JTAMITOUKE.

HCTOYHUK TOKa — 1

HHM3KOBOJIBTOBAs JIAMIIOYKa Ha IOJCTaBke — 1
Kirod — 1

BOJIBTMETP — 1 coennHuTENbHBIE TPOBOJIA — 6
amrepmerp - 1




COopKa 3JEKTpOMarHuTa U ero

NCTOYHUK TOKa — 1

MMOCTOSIHHOTO TOKa (Ha MOJICIIHN ).

VCIIBITAHUE. peoctat — 1 kirou
—1
COeIMHUTENIbHBIE TTPOBOJIA — 6 AeTalln
7151 COOpPKHM dJIeKTpoMaruura - 1
3yuenue ANEKTPOABUTATENS MCTOYHUK Toka — 1 xmoy — 1

COCIMHUTENbHBIE MPOBOa — 6
MOJIEJIb dJIeKTpoaABUTaTens -1

[TosyueHue n300paskeHUs MpU OMOILU
TIUH3BI.

MCTOYHHUK TOKa — 1

HH3KOBOJIPTOBAs JaMIIOYKa Ha IOJAcTaBke — 1
K04 — 1 Oxpan — 1

JInn3za -1

VccnenoBane paBHOYCKOPEHHOTO
NBYOKEHUS 0€3 HaYallbHOW CKOPOCTH.

DKeno6 maGoparopubslii mouHOH 1M — 1
[[Tapuk metammuyeckui -1

[unuaap metaunyeckui — 1

Jlenta wu3MepurenpHas — 1

MetpoHoM -1 (Ha Bech Kj1acc)

M3mepeHue yckopeHust CBOOOIHOTO

HaaCHUs.

[1pubop /1 n3ydeHus qBUKEHUS Ten -1
[ItaTuB c mydToii -1

MccnenoBanue 3aBUCUMOCTH IIEpUOJA
M 4YacTOThl CBOOOJHBIX KoJeOaHUil

MasiTHHKa OT €TI0 JJIMHBI.

[HrtatuB ¢ wmypronn -1

[[lapyk Ha HUTH JJIMHOMN
13m-1
MetponoMm -1 (Ha Bech Kiacc)

HSy‘leHI/IC SABJICHUA SHCKTpOMaFHHTHOﬁ
MHIYKIIWHA.

Munnamnepmerp — 1

KaTymka — MOTokK -1

Marunut — 1 UCTOYHUK

Toka — 1 peocrar — 1

Koy — 1

COCTMHUTENIbHBIE TTPOBO/IA -4

MOJIeJIb TEHEepaTopa HIIEKTPUYECKOTO TOKa
(o/THa HA KJ1acc)

M3MepeHne eCTECTBEHHOTO

PaaIaMoOHHOTO (pOHA JTO3UMETPOM.

Jlo3umeTp (0MH Ha KJIacc)

M3y4yeHune neneHus sipa aToMa ypaHa 1o
(doTorpadun TpeKoB

["oToBsIe GpoTorpaduu B yueOHUKE.

M3ydyeHue TpeKoB 3apsSKEHHBIX YaCTHI]

10 TOTOBBIM (poTorpadusm

['otoBbIe hoTOorpaduu B yueOHUKE (TOMAIITHSIS
pabora)

Ouenka mnepuoda Mojypacnaia
BO3JIyX€

MPOAYKTOB paciiaja rasa paaoHa

HaXOAAIINXCsL B

Jlo3umeTp (0uH Ha KJ1acc)




