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IHHOACHUTEJBbHASA 3AITMCKA

CopneprkaHue mporpaMMbl HaIlpaBieHO Ha (HOPMUPOBAHUE ECTECTBEHHOHAYYHOU IPAaMOTHOCTH YYAIIMXCS U OPTaHU3aLNI0 U3yUeHUs (PU3UKU HA eI TeIbHOCTHOM
OCHOBE. B HEll yUUTBIBAIOTCS BO3MOKHOCTH IIpeAMETa
B peamm3anuu TpeboBanuit PI'OC OOO x mIaHUpPyEeMBIM JHYHOCTHBIM W METAlpeAMETHBIM PE3yJbTaTaM OOYydYeHHS, a TaKkKe MEXIPEAMETHBIC CBS3H
€CTECTBCHHOHAYYHBIX YICOHBIX IIPEIMETOB HA YPOBHE OCHOBHOT'O O0IIET0 00pa30BaHUsI.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «®U3UKA»

Kypc ¢puznku — cuctemooOpasyronuii A1 €CTECTBEHHOHAYYHbIX Y4€OHBIX IPEAMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SIBJICHU,
U3y4aeMbIX XUMHEH, Oronorueit, actpoHoMuei u pusndeckoit reorpadueii. dusznka — 3T0 NpeaMET, KOTOPBIM HE TOIbKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAY4YHYI0 KapTHHY MHpa, HO U MIpPENOCTaBiIsgeT HauboJiee sCHble 00pa3lbl MPUMEHEHHsS HAay4HOrO0 METOJa IMO3HaHus, T.€. crocola MOIy4eHHUs
JOCTOBEPHBIX 3HaHUU 0 Mupe. Hakonern, ¢pusuka — 310
MPEAMET, KOTOPBIN HapsAIy C APYTMMH €CTECTBEHHOHAYYHBIMH MPEAMETAMU JOJDKEH JaTh IIKOJIBHUKAM TPE/ICTaBICHHE 00 YBIEKATEIHHOCTH HAYYHOTO
WCCTIEIOBAHUS M PAJIOCTH CAMOCTOSITEIHHOTO OTKPBITHSI HOBOTO 3HAHUS.

OnnHa W3 TaBHBIX 3a1a4 (pu3nueckoro oOpa3oBaHHS B CTPYKType 00IIero oOpa3oBaHUsS COCTOUT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHOUH I'PAaMOTHOCTU M
MHTEpeca K HayKe y OCHOBHOM Macchl 00yJaromuxcs, KOTOpble B JalbHeWeM OyIyT 3aHSAThl B CaMbIX pa3HO 00pa3HbIX cepax nestenbHocTH. HO He MeHee
BOKHOM 3a7aueil sSBJISICTCS BBISBICHWE M TOJATOTOBKA TAJTAHTIMBBIX MOJIOJBIX JIIOJCH IS TPOJMOJDKEHHUs oOpa3oBaHUsS W JalibHEWIIeH MmpodecCHoHAIbHON
NeSITEeIbHOCTH B OO0JIACTH €CTECTBEHHOHAYYHBIX MCCIEAOBAHUNM W CO3AaHUM HOBBIX TeXHOJOTHH. COrJlacHO MPUHATOMY B MEXAYHapOIHOM COOOIIECTBE
onpezeneHuto, «EcrecTBeHHOHAyYHasi TPAMOTHOCTh — 3TO CIIOCOOHOCTH Y€JIOBEKa 3aHMMAaTh aKTUBHYIO IPAKIAHCKYIO MO3UIUIO MO OOIIECTBEHHO 3HAYMMbBIM
BOIIPOCaM, CBA3aHHBIM C €CTECTBEHHBIMU HaAYKAMH, U €r0 TOTOBHOCTh HUHTEPECOBATHCSA ECTECTBEHHOHAYYHBIMU UesAMHU. HaydyHO IpaMOTHBIN 4E€JI0BEK CTPEMUTCS
y4acTBOBAaTh B apryMEHTHUPOBAHHOM OOCYKIIEHHU HPOOJIEM, OTHOCSIIMXCS K E€CTECTBEHHBIM HayKaM M TEXHOJIOTHSM, 4TO TpeOyeT OT HEro CleAYIIIUX

KOMIIETEHTHOCTEH.
— HAY4YHO O00BACHATH SIBJICHHA,
— OLICHUBATh U IIOHUMAThb 0Cco0EeHHOCTH HAay4YHOI'O UCCJICAOBAHUS,
— HHTCPpHIPCTUPOBATH JAHHBIC U UCTIOJIb30BATh HAYUYHBIC JOKA3aTCIbCTBA IJIA MMOJTYUCHUS BBIBOJOB. I/I3yquI/Ie (1)I/I3I/II(I/I CIIOCOOHO BHECTH pemafoumﬁ

BKJ1aa1 B (I)OpMI/IpOBaHI/Ie eCTeCTBeHHOHaquOﬁ
rpaMOTHOCTH O6yanOHlI/IXCH.

HEJIN U3YYEHUSA YYEBHOI'O IPEJMETA «®U3HUKA»



Lenu n3yuenus Gpu3MKu Ha ypOBHE OCHOBHOTO 0011ero oOpasoBanus onpezaeneHsl B Konnenuuu npenogaBanus yueonoro npenmera «Pusnka» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit @enepanuu, pealn3yomux OCHOBHBIE 0011e00pa30BaTesIbHbIE TPOrPaMMBbI, YTBep:KAEHHOM pemenuem Komnerun

MunucrepcerBa npocserienus Poccuiickoit deneparyn, nmporokost ot 3 aexkadps 2019 r. Ne [TIK-48H.

Hean n3yvyenus QU3MKH:

— npuoOpeTeHne HHTepeca U CTPEMIICHHS 00yJaIOMIMXCs K HAYYHOMY U3YUEHHUIO MPUPOJIbI, PA3BUTHE HMX MHTEIUICKTYaIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

— Ppa3BUTHE MPEACTABICHUI O HAYYHOM METO/I€ MO3HaHUs U (OPMHUPOBAHUE UCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY>KAIOIINM SIBICHUS
— (opMHUpOBaHKE HAYYHOT'O MHUPOBO33PEHUS KaK Pe3ysibTaTa U3y4eHHsI OCHOB CTPOCHHS MaTepur U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3HKH;

— (opmupoBaHue npeacTaBIeHUN 0 posi (GU3UKH ISl pa3BUTHSI JPYTHUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

— Ppa3BUTHE PEICTABICHUI 0 BOBMOXHBIX chepax Oymyrieit mpodecCHoHaIbHOM NeITeTbHOCTH, CBI3aHHOW ¢ (PU3UKOM, IOATOTOBKA K JaIbHEHIIIEMY
00y4€HHIO B ’TOM HaIlpaBJICHUU.

JlocTrxeHue ATUX 1ieJiell Ha YPOBHE OCHOBHOIO 00IIero 00pa3oBaHus 00ecrieunBaeTcsi pelIeHUeM CIIeTyIOIINX 3a1ay:
— mnpuoOpeTeHne 3HaHUM 0 AUCKPETHOM CTPOCHUH BEIIECTBA, O MEXAHUYECKUX, TETUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBICHUSX;
— MpHoOpeTeHne yMEHHI ONMUCHIBAaTh U OOBSACHATH GU3NYECKHUE SIBICHUS C UCTIOJIb30BAHUEM IOTy4CHHbBIX 3HAHUM;

— OCBOCHHE METOJIOB PEIICHUS MTPOCTEHININX paCYETHBIX 33/1a4 C UCIOJb30BaHUEM (GU3HMYECKUX MOJIeTIeH, TBOPUYECCKUX U TPAKTUKOOPUEHTUPOBAHHBIX
3a1a4;

— Pa3BUTHUC YMGHI/Iﬁ Ha6J'IIOI[aTB IIPHUPOAHBIC ABJICHHUA U BBIIIOJIHATD OIIBITHI, na60paTopHLIe pa6OTBI N SKCIICPUMCEHTAJIBHBIC UCCIICIOBAHUS C
HCII0JIBb30BAHHUEM U3MEPUTEIIBHBIX HpI/I60p0B;

— OCBOEHHE MPUEMOB PadOTHI ¢ UHPOpMaIell (GU3NUECKOTO COEPIKAaHUs, BKITIOUast HH(GOPMAIIUIO O COBPEMEHHBIX JJOCTHKEHUAX GDUZUKU; AaHATTU3 U
KPUTHYECKOE OlICHUBaHHE UH(POPMALIUH;

— 3HAKOMCTBO c0 chepaMu npodeccunoHaIbHOM NeITeIbHOCTH, CBI3aHHBIMU C (PU3UKOMN, U COBPEMEHHBIMU TEXHOJIOIMSIMU, OCHOBAaHHBIMH Ha
JOCTHXKEHUSAX PU3NUECKON HAYKH.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YUEBHOM IIVIAHE

B cootBerctBun ¢ ®I'OC OO0 ¢Qusuka sBisercs oOf3aTeNbHBIM NPEIMETOM Ha YPOBHE OCHOBHOIO oOmiero oOpaszoBanus. JlaHHas mporpamma
npeaycMaTpuBaeT u3ydeHue (pu3nku Ha 6a30BOM ypoBHE B 00bEMe 238 4 3a TpH roja oOydeHus 1o 2 4 B HeseNo B 7 U 8 Kiaccax M 1o 3 4 B HeAewio B 9
KJ1acce.



COJAEP)KAHUE YYEBHOI'O ITIPEJIMETA

7 KJIIACC

Pa3znen 1. ®usuka u e€ posib B NO3HAHUHU OKPYIKAIOIIET0 MUPA

®dwusnka — HayKa O MPUPOJIE, U3ydaeT (GU3NYECKHE ABICHHUS . MEXaHHYECKUE, TETUIOBBIC, IEKTPHIECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.
dusnueckue BeanuuHbl. M3mMepenne ¢pusndecknx BennanH. Gusndeckue npudopsl. [lorpemrHocTs m3mMepenuii. MexayHapoHasi CHCTEMa €TMHHII.
Kak ¢u3uka u npyrue ecrecTBeHHbIC HAYKH N3Y4arOT Npupoy. EcrecTBeHHOHAayUHBIH METO/T TIO3HAHUS: HAOII0IeHNE, TOCTAHOBKA HAYYHOTO BOIIPOCA,

BBIJIBIDKEHHE THIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIMOTE3, 00BICHEHHE HAa0II01aeMOoro siBjieHus. Onrucanne GU3NIecKuX SBICHUM ¢ TOMOIIBIO MOJIETIEH.

JdeMoHcTpanuu
1. MexaHI/I‘-IeCKI/IG, TCIIJIOBEBIC, DJICKTPUUICCKHUEC, MAIHUTHBIC, CBETOBLIC SABJICHHA.

2. ®u3nueckue mpuOOPHI M MPOIIEAYpa MPSMBIX H3MEPEHH aHAJIOTOBBIM U ITU(PPOBBIM MPHOOPOM.

JlaGopaTopHbie padoThI U ONBITHI

1. Onpenenenwe 1EeHBI ACTECHUS] IKABI U3MEPUTEIHHOTO MPUOOpA.

2. VIamepeHue pacCTOSTHH.

3. 3mepenne o0bEMa KUIKOCTH U TBEPIOTO Tea.

4. OnpesneneHue pa3MepoB MajbIX Te.

5. U3mepenue TeMiiepatypsl pu MOMOIIH KUIKOCTHOIO TEPMOMETPA U TaTYUKA TEMIIEPATYPHI.

6. [IpoBenenue nccae10BaHUs MO MPOBEPKE TMIOTE3bI: NATbHOCTD MOJIETA MIAPHUKA, MYIIEHHOTO TOPU30HTAIILHO, TEM OOJIbIIE, YeM OOJIbIIIE BHICOTA
ycKa.

Pa3nen 2. IlepBoHayajibHbIe CBeJIeHHUs 0 CTPOEHHH BellleCTBA

CrpoeHue BellecTBa: aTOMbl U MOJEKYIbI, UX pa3Mmepbl. OMBITHI, TOKa3bIBAIOIIME TUCKPETHOE CTpoeHue BemlecTBa. OMbIThI, JOKa3bIBAIOIIUE JTUCKPETHOE
CTPOCHHE BEIIIECTBA.

JIBukenue yactuil BemiecTBa. CBsi3b CKOPOCTU ABMXKEHMSI YacTHI[ ¢ TemrmepaTypoil. bpoyHoBckoe nBuxkenue, nuddysus. BzaumosaeiictBue gactuig
BEIIECTBA. MPUTSHKEHHE U OTTAJIKUBAHUE.

ArperaTHbIe COCTOSHHSI BEIIECTBA. CTPOCHUE ra30B, JKUAKOCTEH W TBEPABIX (KPHCTAUTMYCCKHUX) Tell. B3aUMOCBA3b MEXIy CBONCTBAMH BEIIECTB B Pa3HbBIX
arperaTHbeIX COCTOSTHUSAX U UX aTOMHOMOJIEKYIISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHhIX COCTOSIHUHN BObI. B3aMOCBSI3b MeX /1y CBOMICTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSAX U UX aTOMHOMOJIEKYISPHBIM cTpoeHreM. OCOOEHHOCTHU arperaTHbIX COCTOSTHUM BObl. OCOOEHHOCTH arperaTHBIX COCTOSIHHM BOIBI.

JdeMoHcTpanuu
1. HaGmoienre OpOYHOBCKOTO JIBMXKEHUSI.



2. Habnronenue quddysun.
3. Habmoenue siBlieHHI, OOBSCHSIONIMXCS IIPUTSIKCHUEM W OTTAJIKHMBAHUEM YaCTHUI] BEIICCTB.

JlabopaTopHbie padoThl U ONBITHI

1. Ouenka auamerpa aroMa METOJIOM PsiioB (¢ ucrosb3oBaHueM otorpaduii).
2. OnbITH IO HAOIOIEHUIO TETIOBOTO PACHIMPEHHS T'a30B.

3. OnbITH IO OOHAPYKEHHIO ACUCTBUS CHUIT MOJIEKYJIIPHOTO TIPUTSKEHUSI.

Pa3zpnen 3. /IBuikeHne U B3aMMO/IeiiCTBUH

Mexanuueckoe nmkeHue. PaBHoMmepHoe u HepaBHOMepHOE aBkeHne. CkopocTh. CpeHsisi CKOPOCTh MPU HEPAaBHOMEPHOM JIBIKEHUH. Pacuér myTu u BpeMeHu
nBrKeHus. PaBHomepHoe u HepaBHOMepHOE ABMkeHne. CKopocTh. CpeHssi CKOPOCTh MTPU HEPABHOMEPHOM JBMKEHUU. Pacdy€T myTu 1 BpeMEeHU ABUKECHUS.
SABnenue nHepuyu. 3aKOH UHEPIIUU. B3anmoaeicTBrE TNl Kak MpUYHHA U3MEHEHUsI CKOPOCTH JIBIKEHHS Tesl. Macca Kak Mepa MHepTHOCTH Teina. [ImoTHOCTh
BemiecTBa. CBs3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B IUHUIIE 00bEMA BEIIECTBA.

Cuita KaK XapakTepUCTUKa B3auMOAecTBUSA Tell. Cuia ynpyroctu 1 3akoH ['yka. I3MepeHne criibl ¢ MOMOIIBIO JUHAMOMETpa. SIBIICeHNHE TATOTEHUS U CUJia
mokectd. Cuna Tsokectu Ha apyrux mianerax (MC). Bec tena. HeBecomocTs. CrioxeHHe CHII, HAPpaBICHHBIX 10 OJHOM mpsiMoii. PaBHomeiicTByrommas cuin. Cria

Tpenus. TpeHne CKoIbKeHus 1 Tpenue mokos. Tpenne B mpupoae u texuuke (MC).

JdemoncTpannu

1. HaOmronenrne MEXaHNYECKOTO IBMKEHUS TENA.

2. VIaMepeHune CKOPOCTH MPSMOJIMHEHHOTO IBHYKCHHS.

3. HabGmroienue siBeHUsI HHEPILIUH.

4, HabGmroieHre M3MEHEHHUS CKOPOCTH MPY B3aUMOJICHCTBUU TEJI.
5. CpaBHEHHE MacC IO B3aUMOJICHCTBHIO TEJL.

6. CrnoxeHue CuJ1, HalpaBJICHHBIX 110 OJTHOM MPSIMOiA.

JlaGopaTopHbie pad0ThI U ONBITHI

1. OmpeziesieHne CKOPOCTH PAaBHOMEPHOTO JBIKEHHUS (IIApHKA B KUIAKOCTH, MOJICITH JICKTPUUIECKOTO aBTOMOOWIIS | T. 11.).

2. OmpenesnieHne CpeiHel CKOPOCTH CKOJIBKEHHsI OpycKa WY IIapuKa 0 HAKIOHHOM TIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPAOTO TeNa.

4. OTbITHI, IEMOHCTPUPYIOIINE 3aBUCMOCTD pacTsKeHHUs (ehopMaIiium) MPYKUHBI OT MPHUI0KEHHON CHJIBI.

5. OMBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUITBI TPEHHS CKOJILKEHUS OT BEca Tela U XapaKkTepa COMPUKACAIONIUXCS TOBEPXHOCTEH.

Pa3nen 4. JlaBinenue TBEPABIX TeJ, :KUIKOCTEH U ra30B



Hasnenne. CriocoObl yMEHBIICHHUS U yBEITMUEHUS 1aBlieHus. [laBienue raza. 3aBUCUMOCTB IaBJICHHS ra3a oT 00bEéMa, TeMiepatypsl. [lepenaya naBienus TBEpABIMU
TeJlaMHM, KUIAKOCTSIMHU UM ra3zamu. 3akoH Ilackans. ITHeBMaTmueckue MamvHbl. 3aBUCUMOCTb JABJIEHUS JKUIKOCTH OT IIyOMHBI. ['MapocTraTHuecKuil mapaiokc.
Coobmaromuecs cocyasl. [ napaBindyeckue MEXaHU3MBI.

Atmocdepa 3emin u atmocdepHoe naBieHne. [I[puanHbl cymecTBOBaHM BO3AYIIHOM 00omoukn 3emin. OnbiT Toppuderum. M3mepenne armocdepHOro
TaBIiIeHHS. 3aBHCUMOCTh aTMOC(EpPHOTO IaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [IprbGopsl asist m3MepeHust aTMOC(HEPHOTO JaBICHUS.

JleficTBHE )HUIKOCTH U T'a3a Ha TIOrPY)XEHHOE B HUX Telo. BriTankuBatoas (apxumeiosa) cuia. 3akoH Apxumea. [InaBanue ten. Bo3nyxomnnaBanue.

JdeMoHcTpanuu

. 3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIIEPaTYpBHI.

. [lepenava naBneHus KUAKOCTHIO U Ta30M.

. Coobmraroniuecst CoOCy/pl.

. 'mapaBnnueckuii npecc.

. [IposiBnenue nefcTBUsg aTMOC(HEPHOTO TaBICHHUS.

. 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUITBI OT 00bEMa MOTPYKEHHOM YacTH TeJla U TUIOTHOCTH KUJIKOCTH.

. PaBeHCTBO BBITAIKMBAIOIIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.

00 N O O & WO DN P

. YcioBue m1aBanys TeJl. IJIaBaHUE WITH IOTPYKECHHUEC TCJI B 3aBUCHUMOCTH OT COOTHOIICHUSA IUIOTHOCTEH TeJla 1 KHUOKOCTH.

JlaGopaTopHbie pad0ThI U ONBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIEe OT 00bEMa MOTPYKEHHOH B AKUAKOCTh YaCTH Tella

2. OmpenenieHre BBITAIKUBAIOIICH CHIIBI, IEHCTBYIOIIEH Ha TEJI0, HOTPYKEHHOE B KUIKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BBITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TENO B )KUIKOCTH, OT MACChI TEJA.

4. OnbITH, IEMOHCTPUPYIOLINE 3aBUCMOCTD BBITAJIKUBAIOILIEH CUITBI, JCMCTBYIONIEH Ha TEJIO B )KHUAKOCTH, OT 00bEMA MOrPYKEHHOM B KUIKOCTh YaCTH TEJIa U OT
TUIOTHOCTH KHUJKOCTH.

5. KoHcrpynpoBanue apeomeTpa 1k KOHCTPYHPOBaHUE JIOJIKU U OTIpeieNieHUE e€ Tpy30MoIbEMHOCTH.

Pa3zpnen 5. Pa6ora m MomHOCTD. DHeprusi

Mexanunueckasi pabota. MOIIHOCTb.

[TpocThie MeXxaHU3MBI: pblYar, 6JI0K, HAKJIOHHAs MIOCKOCTh. [IpaBuiio paBHOBecus peruara. [I[puMeHeHne mpaBuia paBHOBECHS pbhluara K 0JI0Ky. «30510Toe
npaBmio» Mexanuku. KI1J] mpocTeix Mexann3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kunernueckas v noteHuuanbHas 3Heprus. [IpeBpanieHue oJHOTO BU1a MEXaHUYECKOW SJHEPTUU B IpYroil. 3aKOH COXpaHEHUs
SHEPTrUM B MEXAHHUKE.

JdeMoHcTpanuu
IIprmepbl TPOCTHIX MEXaHU3MOB



JlabopaTopHbie padoThl U ONBITHI

1. Onpenenenue pabOTHI CHIIBI TPSHHSI PU PABHOMEPHOM JIBIXKEHUH TeJla 110 TOPU30HTAILHON TTOBEPXHOCTH.
2. UccnenoBanue ycloBU paBHOBECHUS pbIvara.

3. U3mepenue KI1J] HakTOHHOW TUTOCKOCTH.

4. Vzydenune 3aKk0Ha COXpaHEHUS MEXaHUYECKON SHEPTUH.

8 KIIACC

Paszpnen 1. TenioBble siBJIeHUS

Monenu TBEpAOTO, )KUJIKOTO U Ta3000pa3HOro cocTosiHUM BelecTBa. Kpuctamnmueckue u amopduslie Tena. O0bsiCHEHNE CBONCTB ra30B, JKUJIKOCTEN U TBEPABIX TEI
Ha OCHOBE T0JIOKEHUN MOJIEKYJISIPHO-KHHETUYECKON Teopur. CMaunBaHUE U KaTWJUISIPHBIE sIBJIEHUS. TeMI0oBOE pacIMpEeHNUe U CxKaTHE.

Temmnepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO TEIJIOBOTO JABUKEHUS YACTHII.

Baytpennsis sueprust CriocoObl M3MEHEHUsI BHYTPEHHEH SHEPTHH . TeIUIONepeada u COBEpIIeHHE paboThl. Buibl Temionepeaaun: TEIOMPOBOTHOCTD,
KOHBEKIIHS, U3TydCHHE.

KomnuecTBo TeruioThl. Y nenpHas TEII0EMKOCTH BellecTBa. TermmooOMeH U TEMJI0BOE paBHOBECHE. Y paBHEHHE TEIJIOBOTO Oananca. [1naBiaeHue u oTBepacBaHUe
KPUCTAUTMYCCKUX BEINECTB. Y AeibHas TEIUIOTa IutaBiacHus. [lapoobpasosanue u kouaeHcamnus. Mcnapenue (MC). Kunienue. Y aenbHas TemoTa
napooOpazoBaHusi. 3aBUCHMOCTh TEMIIEPATYpPbl KUTIEHUS OT aTMoc(epHOro AaBieHus. BiaaxxHoCTh Bo3ayxa.

DHeprus TOIMBa. Y eibHasl TeIIOTa CTOPaHHUs.

[Tpuniuner paboTel TemIoBbIX aBurareseit. KITJ] rermioBoro asuraresns. TerioBbie ABUraTelu U 3anmra okpyxkaroiei cpeabl (MC). 3akoH COXpaHEHUS U
[pEeBpaIleHuUs SHEPTUH B TEIJIOBBIX mporieccax (MC).

JdemoncTpanuu

1. Habnronenue OpOYHOBCKOTO JBHKEHUS

. Habmonenue nuddyszun

. HabiroieHue siBIICHU CMaYMBaHKS U KaIIMJUISPHBIX SIBJICHUAN

. Habmroienue TenaoBoro paciumpeHus Tel

. I3MeHeHne naBreHus ra3a npu U3MeHEHNH 00bEMa U HarpeBaHUU UITH OXJIAXKICHUN
. [IpaBuia uamMepeHus TeMieparypbl

. Bunel Teronepenaun

. OxnaxaeHue mpu CoBepIIeHUN PabOThI
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. HarpeBanue npu coBepiieHHH pabOThl BHEIIHUMH CHIIAMHU
10. CpaBHeHHUE TEIUIOEMKOCTEH PA3INYHBIX BEILIECTB



11. HaGmroneHue KumeHust
12 .HabnrogeHne moCcTOSHCTBA TEMITEPATYPhI MPH TUTABJIICHUN
13. Moaenu TeIIoOBEIX ABUTATEIEH

JlabopaTopHbie padoThl 1 ONBITHI

1. OnbITHI MO OOHAPYKEHUIO IEHCTBHSI CHIT MOJICKYIISIPHOTO MIPHTSKEHHS

. OnBITHI IO BBIPALIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa

. OnbITHI IO HAOJIOJEHUIO TEMJIOBOTO PACIIMPEHUS Fa30B, )KUJIKOCTEN U TBEPIBIX TEI

Omnpenenenue gaBiaeHUs BO3/lyXa B Oa/UIOHE HITPHIIA

. OHBITI)I, ACMOHCTPUPYIOIIHEC 3aBUCUMOCTb OAaBJICHHUSA BO3JyXa OT €ro 00béMa u Harpe€BaHuA UJIN OXJIAXKIACHUA

. [IpoBepka runore3bl TMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIONKA )KUJIKOCTH B TEPMOMETPUYECKOM TpyOKe OT TeMIepaTyphl
. Habnroienue n3mMeHeHns: BHyTpeHHEHM SHEPTHH Tella B pe3yJibTaTe TeIionepeaadyn U padoThl BHELTHUX CUIT

. UccnenoBanue siBeHus Tem1000MeHa PU CMEIIMBAHUY XOJIOJHOU U ropsiueii BOJIbI

. OnpeiesieHre KOJIMYECTBA TEIIOTHI, MTOJYICHHOTO BOIOH MPH TETI00OMEHE ¢ HarpeThIM METAJUTHYSCKUM IMIIHHIPOM
10. Onpenenenue yneabHON TEIUIOEMKOCTH BEIIECTBA

11. VccnenoBanue mmporiecca UCIapeHus

12. Onpenenenre OTHOCUTEIBHOM BIAKHOCTH BO3IyXa

13. Onpenenenue yaeabHOHN TEIUIOTHI IJIABICHHS JIbJIA

Pa3znen 2. DiiekTpuyeckre 1 MArHUTHBIE SIBJI€HUSI

Onektpusanus Tell. J[Ba poja 3neKTpuyYecKuX 3apsaaoB. BzanmoaeicTBre 3apsHKeHHBIX Tel. 3akoH KyoHa (3aBHCHMOCTB CHJTB B3aUMOICHCTBHSI 3apSKEHHBIX TEIl
OT BENTUYMHBI 3aPSIJIOB M PACCTOSIHHS MEXKAY TeIaMu). DIeKTpuueckoe rnosie. Hanpssk€HHOCTD AIeKTprudecKoro nostst. [IpuHuunm cynepno3uin 3eKTpuueckKux

noJieii (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexTpuueckux 3apsioB. DIeMEeHTapHbIH dnekTpudeckuii 3apsaa. Ctpoenue atoma. [I[poBOAHUKY U TUANEKTPUKH. 3aKOH COXPAHEHUSI AIIEKTPUUECKOTO
3apsja.

DAEKTPUUECKHUI TOK. Y CIOBHS CYIIECTBOBAHUS dJIEKTPHUECKOT0 TOKa. ICTOUHUKH MOCTOSIHHOTO TOKA. J[eCTBUSI DIIEKTPUYECKOTO TOKa (TEII0BOE, XMMHYECKOE,
MarHuTHOE). DJIEKTPUUYECKUN TOK B KHUIKOCTSX U Tra3ax.

DnexTpuueckas 1enb. Cuna Toka. DnekTpudyeckoe HanpsbkeHne. CONpoTHBIICHNUE TPOBOIHUKA. Y IETIbHOE COMPOTHUBIIEHUE BellecTBa. 3akoH OMa Juist y4acTka
uenu. [locnenoBarenbHOE U TapaAJUIENBEHOE COSTMHEHNE TPOBOTHUKOB.

PaGoTta u MOIIHOCTH ANEeKTpUYecKOro ToKa. 3akoH [[xoyns— JleHna. DneKkTprudeckue enu U MOTPeOUTeNr AIeKTPUIecKoi sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.



ITocTosiHHBIE MarHUTHL. B3aumoneicTBHE NOCTOSHHBIX MarHUTOB. MarHuTHOE moJie. MarHuTHOE noJjie 3eMJIM U €ro 3HaYeHHe Ui XKU3HU Ha 3emie. OnbiT
Opcrena. MarHuTHOE 10Jie 3JIEKTPUUECKOro Toka. [IpuMeHeHue 31eKTpOMarHuToB B TEXHUKE. J[eficTBHE MarHUTHOTO 10JIsl HA IPOBOJAHUK C TOKOM.
DNeKTpOIBUraTEIb IOCTOSIHHOTO TOKA. Vcroyib30BaHKe 3J1EKTPOIBUraTENIEd B TEXHUUECKUX YCTPOMCTBAaX U HAa TPAHCIIOPTE.

Omnsitel Dapanes. SIBnenue anexrpoMarHuTHON nHyKuu. [IpaBuio Jlenua. Dnexrporenepatop. CriocoObl NOMydEHUS AIEKTPUUECKON SHEPTUH.
DNEeKTPOCTAHIINHN Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH

JdeMoHcTpanuu

DneKkTpu3aIus Tei

JIBa posia 3NEeKTPUUECKUX 3aPs10B U B3aUMO/IEHCTBUE 3apsSKEHHBIX Te
YCTpOoCTBO M AEHCTBHE IEKTPOCKOTIA

DnexTpocTaTHuecKast *HAYKIHS

3aKOH COXpaHEHUsI AIEKTPUUECKUX 3apsI0B

[TpoBOTHUKY U AMAIEKTPUKH

MonenrpoBaHue CUIOBBIX TUHUM AMEKTPUYECKOTO MO

HcToUynnKH TOCTOSTHHOT'O TOKA
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JlelicTBUSA IEKTPUUECKOTO TOKA
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. I/I3MepeHHe QJICKTPHUYCCKOT'O HAIIPAXKECHUSA BOJIBTMECTPOM
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. BSaHMOHeﬁCTBHe IIOCTOSAHHBIX MaroHuTOB
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. MOI[@J'II/IpOBaHI/Ie HCBO3MOXHOCTH pa3ACJICHHUA IIOJIFOCOB MAarHuTa
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. MOI[GJ'II/IpOBaHI/Ie MarHUTHBIX IT0JIEH ITOCTOSHHBIX MarHuTOB

=
[0 0]

. OneIT OpcTena

=
(o]

. MarautHoe nosie Toka. DIeKTPOMarHUT

20. JleficTBME MarHUTHOTO IOJIS HA TPOBOJHHUK C TOKOM

21 DnexTpoaBUraTenb MOCTOSIHHOTO TOKa

22. ViccnenoBaHue SIBJICHUS SJI€KTPOMAarHUTHOM HHTYKITUU

23. OnbiTer Qapanes

24. 3aBUCUMOCTH HaIIPABJICHUS HHAYKIIMOHHOTO TOKa OT YCJIOBHIA €r0 BOZHUKHOBEHUS
25. DeKTpoTreHepaTop MOCTOSHHOTO TOKa



JlabopaTopHbie padoThl U ONBITHI

1.
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OmnbITH IO HAOIOICHHUIO AIIEKTPU3AIMH TeJl HHIYKIIMEH 1 IPH COTPUKOCHOBEHU U

HCCH@[{OB&HI/IG HeﬁCTBHﬂ QJICKTPHUYCCKOTO ITIOJIA Ha ITPOBOAHUKHU U JUBJICKTPUKHA

COopka u mpoBepKa padOTHI JCKTPUUSCKOH T TOCTOSHHOTO TOKa

N3mepenue u peryampoBaHue CHIIBI TOKA

N3mMepenne u perynmpoBaHUE HAPSIKEHUS

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U HAMIPSHKCHUS Ha PE3UCTOPE

OHBITI)I, ACMOHCTPUPYIOHIINE 3aBUCUMOCTD SJICKTPHUICCKOT'O COITPOTHUBJICHUS ITPOBOAHUKA OT €T0 JJIMHBI, IJIOMIAAN MOTICPCYHOI0 CCUCHUA U MaTCpUalia
[IpoBepka npaBuiia cI0KeHUS HAIPSHKEHUH ITPU TTOCIIEI0BATEIILHOM COEIMHEHUH JIBYX PE3UCTOPOB

[TpoBepka npaBuiia UIsi CUIIBI TOKA NP MapajlieIbHOM COSTMHEHHH PE3UCTOPOB

. Onpenenennie pabOTHI AIEKTPUUECKOTO TOKA, UIYIETO YePE3 PE3UCTOP

. OnpeneneHrie MOIIHOCTH IEKTPUYECKOT0 TOKA, BBIIEISIEMON Ha pe3ucTope

. UccnenoBanre 3aBUCUMOCTH CUJTBI TOKA, HIIYIIIETO Yepe3 JTaMITOUKY, OT HaNpsKEHUs Ha HE
. Onpenenenune KIIJ[ HarpeBaTens

. UccnenoBanue MarHUTHOTO B3aMMO/ICHCTBUS TOCTOSIHHBIX MAarHUTOB

. I3y4yeHne MarHuTHOTO TOJISl IOCTOSTHHBIX MAarHUTOB IIPU UX 00bEIUHEHUH U Pa3/ieJIeHUU

. UccnenoBanue neicTBUS 37E€KTPUUECKOTO TOKA HA MAarHUTHYIO CTPENIKY

. OHBITI)I, ACMOHCTPUPYIOIIHEC 3aBUCUMOCTD CHUJIbI BSaHMOHeﬁCTBHH KaTyHIIKW ¢ TOKOM M MariuTa OT CHJIbl TOKa U HaIlpaBJICHUA TOKa B KaTYIIKE
. I/I3yquI/Ie HeﬁCTBHH MAruvMTHOI'O IIOJIAA Ha IIPOBOJHUK C TOKOM

. KonctpynpoBanue u usydenue pabOThl AJIEKTPOABUTATENS
. U3mepenue KII/I snekTpoaBurareabHON yCTAHOBKHU
. OIBITHI 0 UCCETOBAHUIO SIBJICHUS AJIEKTPOMArHUTHON MHAYKIIMU: UCCIIEI0BAHNE U3MEHEHU 3HAUCHUS U HAIPABJICHUS MHAYKIIMOHHOTO TOKA.

9 KJIACC

Paszgen 1. MexaHn4ecKue siBJICHUSA

MexaHn4decKkoe IBUKEHHUE. MaTepI/IaJ'ILHaH touka. Cucrema orcuéra. OTHOCUTEILHOCTh MEXaHUIECKOTO JABHKCHUA. PaBHOMepHOC HpHMOHHHCﬁHOC JABHIXKCHHC.

HepaBHOMepHOG HpHMOJ’IHHCﬁHOG JABHIKCHUC. Cpe,Z[HfIfI U MI'HOBCHHAA CKOPOCTH TCJIa IIPU HEPABHOMCPHOM JIBUKCHHUU.

YCKOpCHI/IC. PaBHOyc1<0peHHoe HpHMOJ’IHHCﬁHOG JABHIKCHUC. CBOGO)IHOC magacHUcE. Omnprtel [Nanumnes. PaBHOMepHOC ABWIKCHUC IO OKPYKHOCTH. HepI/IOI[ 1 9acToTa

oOparmienus. JInnelHas U yrioBasi CKOPOCTH.

HCHTPOCTPCMI/ITCJIBHOG YCKOPCHHUC.



IIepseiit 3axk0oH HeroroHa. Bropoii 3akon Herotona. Tperuit 3akon Herorona. [IpuHnmn cyneprnosunuu cui.

Cuna ynpyrocrtu. 3akoH I'yka. Cuiia TpeHus: cuiia TpPEHUsI CKOJIbKEHMSI, CHJIa TPEHUS TIOKOS, APYTrUe BUbI TPEHMUSL.

Cuia TSHKECTH U 3aKOH BCEMHPHOTO TATOTEHUs. Y CKOpeHue cBoOoHOro najaeHus. Jmwkenue manet Bokpyr Connna (MC). [TepBas kocMuydeckasi CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue maTepuanbHOi TOUKU. AOCOIIOTHO TBEPOE Tenno. PaBHOBecHe TBEPAOIO Tella € 3aKPEeIIEHHON OChblo BpaleHusl. MoMeHT cuibl. LIeHTp TshkecTH.

Wmnynsc tena. U3menenue ummyinbca. UMiynbe cuiibl. 3aKOH coXpaHeHus umiyibca. PeakrusHoe amwkenne (MC).

Mexanudeckas pabota ¥ MOIIHOCTB. PaboTa cmi TshkecTH, ynpyroctd, TpeHust CBsi3b dHEpruu u padboThl lloTeHnmanbHas SHEPrusl Tena, MOTHSATOTO Hal
MOBEPXHOCTHIO 3eMJIH. [loTeHnanbHas sHeprus cxxatoil npyxunbl. Kunernueckas sHeprusi. Teopema o KWHETHUECKON SHEPTUH. 3aKOH COXPAaHEHUS MEXaHUYECKON
SHEPTHUH.

JdeMoHcTpanuu

Habmtoienne MexaHM4ecKoro JBUKEHHS Tela OTHOCUTEIBHO Pa3HBIX TEI OTCUETa

CpaBHEHHE IMyTEW U TPACKTOPUI JTBH>KEHHUS OJHOTO U TOTO K€ TeJIa OTHOCUTENIBHO Pa3HBIX TENl OTCUETA
H3MepeHne CKOpOCTH U YCKOPEHUSI MPSIMOJIMHEUHOTO IBUKEHUS

HccnenoBanue mpu3HAKOB PaBHOYCKOPEHHOTO JIBUXKEHUS

o s~ wbh e

HaGmoieHne IBMKEHUS Tejla 10 OKPYKHOCTH

6. HalOiroteHne MeXaHUIeCKUX SIBJICHHH, TPOUCXOIANINX B cCHcTeMe 0TcuéTa «Tenmexka» nmpu e€ paBHOMEPHOM U YCKOPEHHOM JIBHKCHHH
OTHOCHUTEJIbHO KaOnHeTa GU3HKU

7. 3aBHCHMOCTb YCKOPEHHS TeJIa OT MaCChl Tejla U JICHCTBYIOIIEH Ha HETO CHJIBI

8. HaOmroieHue paBeHCTBA CHJI IIPU B3aMMOICHCTBUHU TEJI

9. HM3mMeHeHue Beca Tea MPH YCKOPSHHOM JIBH)KCHUN

10.ITepenava ummysbca MpU B3aUMOICHCTBHH TEIT

11.TIpeoOpa3oBaHus SHEPTUU IIPH B3aUMOICHCTBUHU TEJ

12.CoxpaHeHre UMITYJIbCa TPU HEYIIPYTOM B3aUMOICHCTBUU

13.CoxpaHeHHe UMITYJIbCa TPHU A0COIFOTHO YIIPYTOM B3aUMOICHCTBHH

14 HabnroeHre peakTUBHOTO JIBUYKEHUS

15.CoxpaneHrie MEXaHUUYECKON SHEPTUU TIPU CBOOOTHOM TaICHUN

16. CoxpaHeHre MEXaHUYECKOI YHEPTUH MPH JBMKEHUHU Tella MO/ IEHCTBUEM MPY>KUHbI

JlabopaTopHbie padoThl U ONBITHI
1. KoHcTpyHnpoBaHUeE TpaKkTa Ui pa3roHa U AadbHEHIIero paBHOMEPHOTO JBUKEHUS [IApUKA UITU TETEKKU
2. Omnpenenenue cpeHel CKOPOCTH CKOMBKEHUS OpyCcKa WU IBMKEHUS IIapUKa M0 HAKIIOHHOU MJI0CKOCTH



3. Ompenenenne ycKOpeHHs Tella IPH PaBHOYCKOPEHHOM JBH)KEHUH 110 HAKJIOHHOH TJIOCKOCTH

4. VccnenoBaHue 3aBUCMMOCTH ITyTH OT BpEMEHH IIPU PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HadalbHON CKOPOCTH

5. IIpoBepka runoTe3bl: €Cliv Py paBHOYCKOPEHHOM JIBHKEHUH 0€3 HaualbHON CKOPOCTH IMYTH OTHOCSATCS KaK PsiJl HEUETHBIX YHCETl, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHHU OJJHHAKOBEI

6. VccrenoBanue 3aBUCHMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIBHOTO JAaBIICHHS

7. Ompenenenne Ko3pPUIHEHTA TPEHUS CKOIBKEHUS

8. Ompenenenne KECTKOCTH MPYKUHBI

9. Ompenenenune pabOTHI CUIIBI TPEHHSI IPH PABHOMEPHOM JIBHKEHHUH TeJIa 10 TOPU30HTATBHON TIOBEPXHOCTH

10.Ompenenenne paboOTHl CHIIBI YIPYTOCTH TPU MOABEME TPy3a C UCIOIB30BAHHEM HETIOIBHYKHOTO M MTOIBUKHOTO OJIOKOB

11.M3yueHune 3aKkoHa COXpaHEHUS SHEPTUH

Pasznen 2. MexanuyecKue KOJe0aHUA U BOJIHBI

KonebarensHoe nBuxenne. OCHOBHbBIE XapaKTEPUCTUKU KOJIEOaHU: IEPHO/I, YacTOTa, aMIIUTyJa. MaTtemMaTuyeckuii U npyKUHHBIN MasTHUKU. [IpeBparienue
SHEPTUH NMPHU KOJeOATeIbHOM JABMKEHUHU. 3aTyXarolue Kojaebanus. BerHy) 1eHHbIe KoneOanus. Pesonanc. Mexanndeckre BOTHBI. CBOMCTBA MEXaHUYECKHX BOJIH.
[Tpo mosbHBIE U TOTICPEYHbIE BOJHBL. J{TMHA BOJIHBI H CKOPOCTH €€ pacrpocTpaHeHust. MexaHn4ecKre BOJHBI B TBEPIOM Telte, celicmuueckue BotHbI (MC).

3Byk. ' poMKOCTh 3ByKa M BbicoTa ToHA. OTpakeHue 3Byka. IHGpa3ByK U yInbTpa3BYK.

JdemoncTpanuu

1. HaGmronenue kosaeO0aHuid Tl 1oJ1 ACHCTBHEM CHITBI TSDKECTH M CHIIBI YIIPYTOCTH
2. HabGmonenue koneOanuii rpy3a Ha HUTH U Ha TIPY)KHHE

3. HabGmroienre BRIHYKICHHBIX KOJICOaHUH M pe30HaHCa

4. PacipocTpaHeHHe MPOIOJIbHBIX U MOTIEPEUHBIX BOJIH (Ha MOJIEIIHN)

5. HaOnroieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBI

6. AKycTHYeCKHIi pe30HaHC

JlaGopaTopHblie padoThI U ONBITHI

. Omnpenenenne 4acTOThI U IepuoAa KojaeOaHui MaTeMaTHYeCKOTO MasiTHUKA

. Omnpenenenne 4acToThl U IeproAa KojaebaHui Mpy>KUHHOTO MasiTHUKA

. UccnenoBanue 3aBUCMMOCTH Mepro/1a KoaeOaHU MOBEIIEHHOTO K HUTH I'py3a OT JUIMHBI HUTU

. UccnemoBanue 3aBUCUMOCTH TEpH0/ia KoeOaHU MPY>KUHHOTO MasiTHUKA OT MacChl Tpy3a

. [IpoBepka HE3aBUCHMOCTH MEPHOJIa KOJIeOaHH Tpy3a, MOBEIICHHOTO K HUTH, OT MacChl rpy3a

. OMBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEpUoa KoJeOaHi MPY>KUHHOTO MAasiTHUKA OT MAacChl Tpy3a U KECTKOCTH MPYKUHBI
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. Usmepenue yckopeHust CBOOOTHOTO MaACHHUS



Pa3nen 3. DjIeKTPOMAarHuTHOE MOJI€ M 3J1€KTPOMATHUTHBIE BOJIH DIICKTPOMArHUTHOE MM0JIe. DICKTPOMArHUTHBIE BOJTHBI. CBOMCTBA JIEKTPOMArHUTHBIX BOJTH
[ITxana 3meKTpOMarHUTHBIX BOJIH. FICIIOIb30BaHKE AEKTPOMATHUTHBIX BOJIH ISl COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoja ceera. CKopocTs cBeTa. BosiHOBBIE CBOMCTBA CBETA.

JdeMoHcTpanuu
1. CpoilicTBa 3J1€KTPOMarHUTHBIX BOJIH

2. BomHOBBIE CBOICTBA CBETA
JlabopaTopHbie padoThl 1 ONBITHI

1. N3ydeHune cBOMCTB 31EKTPOMArHUTHBIX BOJIH C IOMOIIIbI0 MOOMIIBHOTO TeIepoHa

Pa3gea 4. CeeroBble ABJICHUSA

JIyueBas mozenb cBera. crounuku ceera. [IpsMonnHeiiHoe pacnpocTpaHeHne cBera. 3atMeHus CosHIa U
JIynsl. OTpaxxenue ceta. [mockoe 3epkaiio. 3aKOH OTpakKeHUS CBETA.

[Ipenomnenue ceera. 3aKoH npenomMieHus cBera. [loaHoe BHyTpeHHee oTpaxeHue cBeTa. Vcrnoab30BaHne MOJHOTO BHYTPEHHETO OTPAaKEHUSI B ONTHYECKHX
CBETOBOJIAX.

Jlunza. Xonx nydeit B auna3e. OnTryeckas cucreMa ¢goroanmapara, Mukpockona u teaeckona (MC). ['na3 kak ontryeckas cucrema. bauzopykocts u
JTAIbHO30PKOCTB.

Paznosxenue 6enoro ceera B ciektp. OnbliTel HetoToHa. CliojkeHue crieKTpanbHbIX LIBETOB. [{ucnepcus cBera.

JdemoncTpannu

[IpssMonMHENHOE pacIpOCTPaHEHHE CBETA.

OTtpaxkeHue cBera.

[Tonydenue n300pakeHUit B INIOCKOM, BOTHYTOM U BBIITYKIIOM 3€pKaliax.
[Ipenomiienue cera.

OnTuyeckuii CBETOBO/I.

Xon ntyuei B cobuparoiieil 1H3e.

X0/ ny4yer B pacCeUBAIOLIEH JIMH3E.

[Tomyyenne n300paxeHn ¢ MOMOIIbIO JIUH3.
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[Tpunun neictBus Goroanmnapara, MUKPOCKOTIIA U TEJIECKOIIA.
10.Mopens rnasa.

11.Pa3nosxenue 6e10ro cBETa B CHEKTP.

12.TTonyuenue 6e10ro CBETa MPU CII0KEHUU CBETA Pa3HBIX I[BETOB.



JlabopaTopHbie padoThl U ONBITHI

. UccnenoBanue 3aBUCMMOCTH YIJ1a OTPaKEHUsI CBETOBOTO JIy4ya OT yIJIa NaJeHMUSL.

. 3yueHne xapakTepuCTHK N300paKeHUs IIpeIMeTa B IUIOCKOM 3€pKaJie.

. UccnennoBanue 3aBUCMMOCTH yIJla IPEJIOMIIEHHUSI CBETOBOTO Jyda OT YyIJla aJeHUsI Ha IPAaHULE «BO31YyX-CTEKION.
. [Mosrygenne n300pakeHH C TOMOIIBIO COOMPAIOIIEH TMH3BI

. Onpenenenne GOKYCHOT'O PACCTOSHUS M ONITUYECKOM CHITBI COOMPAOIIEH JTHH3HI.

. OmBITHI IO PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.
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. OmBITHI IO BOCIPHUATHIO [IBETA MPEAMETOB IIPU UX HAOJIIOJAEHUN Yepe3 IIBETOBbIE (DUIIbTPHI.

Pa3gen 5. KBantoBble iBJIeHUA

OmneiTer Pe3epdopnaa u uranetapras mozenb aroma. Mojaens atoma bopa. Ucnyckanne u nornomnienue ceera aroMmoM. KBanTtel. JInHedaTbie CIIEKTPHI.

PannoaktuBHOCTH. Anb(a, 6eta u raMMa-uznyueHus. CtpoeHre aToMHoro siapa. HykionHas Moaens aroMHoro sapa. M3otonsl. PaanoakTuBHbIE TpeBpallieHusI.
[Tepuon nomypacnaza aTOMHBIX sSIIED.

Hl]epHI)Ie p€aKinu. 3aKOHBI COXpaHCHUA 3apAJ0BOTO U MaCCOBOT'O YHCEII. 9Hepr1/1$1 CBA3U aTOMHEIX SAJIEP. CBs3b MacChl OHEPTHUH. PeaKHI/II/I CHUHTE3a U ACJICHUA
saep. Mcrounuku snepruu Comnma u 38831 (MC).
SnepHas sHepreTrka. JlefCTBUSA paInOaKTHBHBIX H3TyYeHUH Ha skuBbIe opranu3mbl (MC).

JdemoncTpannu

1. CnexTpsl U31y4eHUs U OTJIOLICHHUS.

2. CriekTpbl pa3IMYHbIX I'a30B.

3. CriexTp BoOpOAa.

4. HabmoneHue TpekoB B kamepe BuiibcoHa.

5. PabGota cuéTunka HOHU3UPYIOIINX U3ITYICHHH.

6. Perucrpanus n3nmydeHust pupoJHbIX MUHEPAJIOB U IPOAYKTOB.

JlabGopaTopHbie padoThI U ONBITHI

1. HaGmro1eHue CIIJIOMIHBIX U JIMHEHYaThIX CIIEKTPOB U3ITy4EHHS.

2. UccnenoBaHue TPEKOB: U3MEPEHHE SHEPTUU YACTHIIBI [0 TOPMO3HOMY IYTH (110 poTorpadusm).
3. 3mepenue palnoakTUBHOTO (hoHa.

IToBTOpPUTEILHO-0000 AN MOAY I



[ToBTOpHUTENBHO-0000IIAIOIINI MOTYITb TPETHA3HAYEH [T CUCTEMATU3aIlMU U 0000IIEHNUS IPEIMETHOTO COCPKAHUS M OTIBITA JEITEIBHOCTH, IPUOOPETEHHOTO
IIPU U3Y4EHHUH BCETO Kypca GU3UKH, a TAaKXKe I HOAroTOBKH K OCHOBHOMY IrOCyIapCTBEHHOMY dK3aMeHY 10 (PU3UKe sl 00Y4aronXcsl, BRIOPABIIUX ITOT
y4eOHBIH MpeIMeT.

[Tpu n3yueHnn JAHHOTO MOYJISl PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUIBI JISSITEILHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYNBACTCS TOCTHIKCHUE MTPEIMETHBIX U
MeTarnpeAMETHBIX TUIAHUPYEMBIX PE3YIIbTaTOB 00y4eHus1, (opMUpYETCs eCTeCTBEHHO-HAyYHAasi TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJ0B UCCIICTOBAHUS SIBICHUI
MPUPOJIBI M TEXHUKHU, OBJIAJICHIE YMEHUSMH OOBSICHATH (PU3NUYECKHE SBICHHUS, IPUMEHSS [TOJTydCHHBIC 3HAHUS, PEIIaTh 33/1a41, B TOM YUCIIC KAUECTBECHHBIE U
AKCIIEPUMEHTAJIbHBIE.

[IpyHIHUNIMATIBHO AEATENIBHOCTHBIN XapaKTep JaHHOTO pa3Jielia pealnu3yeTcs 3a CYET TOTO, YTO yJalluecs BBINOJIHAIOT 3a/1aHKs, B KOTOPBIX UM ITPEIaraeTcs:
— Ha OCHOBE MOJy4EHHBIX 3HAHUH paclo3HaBaTh U HAYYHO OOBACHATH (PM3NUYECKUE SIBJICHUS B OKpPYIKalollel IPUPOJIe U MOBCEAHEBHON KU3HH,
— HCIIOJIb30BaTh HAyYHbIE METO/IbI HCCIIEIOBAHUS (PU3NUECKUX SIBJICHHI, B TOM YUCIIE Ui IPOBEPKU TMIIOTE3 U MOJIy4YEHUSI TEOPETUUECKUX BHIBOJIOB,;

— OOBACHSITE HAaYYHBIC OCHOBEI HanboJiee BaKHBIX )IOCTI/I)KGHI/Iﬁ COBPEMCHHBIX TGXHOJ’IOFI/Iﬁ, HAImpuMceEp, NPpaKTHYCCKOro UCII0JIb30BaHUA PA3JIMYHBIX

HCTOYHUKOB SHCPIrM Ha OCHOBEC 3aKOHA IPE- BpallICHUA U COXPAHCHHA BCEX U3BCCTHBIX BUAOB SHCPI'UH.

Kaxxnast u3 Tem gaHHOTO pa3jena BKIOYAET IKCIIEPUMEHTAIBHOE HCCIIeI0BaHEe 0000IIaroniero xapakrepa. Pasiesn 3apepiiaercs mpoBeICHHEM
JTUATHOCTHYECKOH U OIIEHOYHOM PabOThI 32 KypC OCHOBHOM IITKOJTHI.



INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

Nzydenne yaeOHOTO npeamera «Du3nka» Ha YpPOBHE OCHOBHOTO OOIIET0 00pa30BaHMUSI JIOJDKHO 00SCIICUHBATh JOCTHIKCHHE CIICIYIOIINX JIMIHOCTHBIX,
MCTAIPCAMETHBIX U MTPCAMETHBIX O6paSOBaTCJII)HI)IX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDI

Ilampuomuueckoe 6ocnumanue:
— TMpOSBIIEHNE UHTEpECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PM3NYECKON HAayKH,
— LIEHHOCTHOE OTHOILIEHUE K IOCTH)KEHUSIM POCCUNCKUX YUEHBIX (PU3HKOB.

I'pasxicoanckoe u Oyxo6Ho-npagcmeennoe 60Cnumanue:.

— TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYKJIEHUH OOIIECTBEHHO-3HAYUMBIX 1 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM PUMEHEHUEM
NOCTHXKEHUHN PU3UKH;

— OCO3HaHHEC BaAX)XHOCTHU MOPAJIBHO-3THYCCKHUX IPUHIUIIOB B ACATCIbHOCTHU y‘IéHOFO.
Icmemuueckoe socnumanue:.

— BOCIIPUATHUC ICTCTUICCKUX KAaUYCCTB (bHSPIquKOI;’I HayKH. eé TapMOHHUYHOI'O IOCTPOECHUA, CTPOTOCTH, TOYHOCTH, JIAKOHUYIHOCTH.
llennocmu HAy4YHO020 NO3HAHUA .

— O0CO3HaHME LIEHHOCTH (PM3UYECKOI HayKH KaK MOILHOTO HHCTPYMEHTA IO3HAHUS MUPa, OCHOBBI Pa3BUTHS TEXHOJOTUH, BaXKHENIIIEH COCTABIIAIOIIECH
KYJIBTYpHI;

— Pa3BUTHUC Hay‘{HOfI J'IIO603HaTCJ'II>HOCTI/I, HHTCPECA K HCCHGHOB&TGHLCKOﬁ JACATCIIbHOCTU.
@OPMMPOBCIHMB Kysliomypbol 300p06b}l U IMOUUOHATIBHOZO0 6nazon0ﬂyuuﬂ:

— OCO3HaHHEC ICHHOCTHU 0e30MmacHOro 06pa3a JKU3HU B COBPEMCHHOM TCXHOJIOTHYECKOM MUPE, BA)KHOCTHU ITPABUJTT 0e30I1acHOro MMOBCACHU HA TPAHCIIOPTE, HA
Aoporax, € 9JICKTPUICCKUM U TCIIJIOBBIM O60py,Z[OBaHI/ICM B JJOMAIIHUX YCIIOBHUSIX,

— chopMupOBaHHOCTH HaBbIKa pedIeKCHuH, MPU3HAHNE CBOETO TpaBa Ha OMIMOKY M TaKOTO K€ TpaBa y APYroro 4eloBeKa.
Tpyooeoe eéocnumanue:

— AKTHUBHOC Y4AaCTUC B PCIICHUU IMPAKTUYCCKUX 3a1a1 (B paMKax CEMbHU, MIKOJIbI, TOPOAA, Kpa}l)

TEXHOJIOTUYECKON U COLIMANIbHOM HANPaBJIEHHOCTH, TPEOYIOMIUX B TOM YHCIe U (PU3NUECKUX 3HAHUM,



— MHTEpeC K MPAKTHYECKOMY H3YYEHHUIO MpodeccHii, CBS3aHHBIX ¢ (PU3UKOH.
Jkonozuueckoe gocnumanue:

— OpHEHTaIMs Ha IpUMEHEeHNEe (PU3MUECKUX 3HAHHUM ISl pEIICHUS 3a/1a4 B 00J1aCTH OKPYXKAIOIIEH Cpebl, ITIAHUPOBAHUS IIOCTYITKOB U OLIEHKU MX
BO3MO>KHBIX MOCIEACTBUHN 111 OKPYKAIOLIEH CPELBI;

— OCO3HaHHUE TJ00aTbHOrO XapakTepa 3KOJIOTMYECKHUX MpoOseM U MyTel UX pelieHus.
Aodanmayusn 00yuaOuezoca K U3MEHAIOUWUMCA YCL0GUAM COUUANLHOU U RPUPOOHOIL CPedbl

i HOTp€6HOCTI) BO B3aI/IMO)IeI\/JICTBI/II/I HpI/I BBITIOJTHCHU N I/ICCHe)IOBaHI/Iﬁ nu HpOGKTOB (1)I/I3I/I‘~IeCKOI\/'I HaHpaBHeHHOCTI/I, OTKpI)ITOCTI) OHBITy 1 3HAHUSIM
JIPYTHX;

— TOBBIIIEHNE YPOBHS CBOE€H KOMIIETEHTHOCTH Yepe3 NMPAKTHUECKYIO 1EATEIBHOCTb
— MnoTpeOHOCTh B GOPMUPOBAHUH HOBBIX 3HAHMM, B TOM YKclie JOPMYIUPOBATh UAEH, MOHATHS, TUIIOTE3bl O (PU3MYECKUX OOBEKTaX U SIBICHUSIX;

— 0CO3HaHue Ne(UIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH,
— IIAaHUPOBAHUE CBOETO PA3BUTHS B IMPUOOPETCHUH HOBBIX (PH3UYCCKUX 3HAHUH;
— CTpeMJICHUE aHAJTM3UPOBATh U BBISIBIISITH B3aMMOCBSI3H IIPUPO/IbI, OOIIECTBA U IKOHOMHKH, B TOM YHCIIC C HCITOIh30BaHUEM (PHU3UYECKUX 3HAHUH;

— OIICHKa CBOHUX I[eﬁCTBI/Iﬁ C yLIéTOM BJIMAHHKA Ha OKPYXKAIOI[YI0 CpEAY, BO3SMOXKHBIX rJ100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIbTATDI YauuBepcaibHble O3HABATeIbHbIE AelicTBUS bazoevie

JozuyecKue 0eiicmeus.
— BBIABJIATD U XapaKTCPU30BaTh CYIIICCTBCHHbBIC IIPU3HAKA 00BEKTOB (HBJ’IGHHﬁ);
— YCTAaHaBJIUBATb CymeCTBeHHBIfI IIPHU3HAK KJ'IaCCI/I(bI/IKaI_[I/II/I, OCHOBAaHUHA OJIA O606H.[€HI/I$I U CpaBHCHHUA,
— BBIABJIATH 3dKOHOMCPHOCTH U IPOTUBOPECUUSA B PACCMATPUBACMbBIX q)aKTaX, JaHHBIX U Ha6J'II-OI[eHI/I$IX, OTHOCAIIUXCA K (1)I/I3I/I‘IGCKI/IM SIBJICHUSIM,

— BBIABJIATDH IPUYIUHHO-CJIICACTBCHHBIC CBA3U IIPU U3YYCHUU (1)I/I3I/I‘IeCKI/IX SIBIICHUH U PO ECCOB, ACIaTh BLIBOJBI C UCIIOJIL30BAHUEM JICAYKTUBHBIX U
HHAYKTHUBHBIX WO3&KJ'IIO‘-ICHPII>1, BBIIBUTATh TUITOTC3bI O B3aUMOCBA3AX (1)I/I3I/I‘IGCKI/IX BCJINYMH,

— CaMOCTOATCIIBHO BLI6I/IpaTL crioco0 pelICHUA yqe6H0171 (I)I/ISI/I‘-IGCKOI\/'I 3aga4uu (CpaBHeHI/IC HCCKOJIbKUX BAPHUAHTOB PCIICHMU, BBI60p HanOoJee IoAXO0 AAIIECTO
C yqéTOM CaMOCTOATECIBbHO BbIACIICHHBIX KpI/ITepI/IeB).

bazoevie uccneoosamenvckue oeiicmeus.



— HCIIOJIb30BAaTh BOIIPOCHI KaK I/ICCHG,Z[OBaTeJIBCKI/Iﬁ HWHCTPYMCHT IIO3HAHMAA,

— TPOBOJHUTH IO CAMOCTOSTEIBHO COCTABJICHHOMY IUIaHY OTIBIT, HECIIOKHBIM (U3NUECKUI IKCIIEPUMEHT, HEOOJIbIIIOE UCCIICIOBAHKE
(U3HYECKOTO SBJICHHUS,

— OIICHWBATh Ha IPUMEHUMOCTD M JOCTOBEPHOCTh HH(POPMAITHUIO, ITOJTYICHHYIO B X0JI¢ UCCIICIOBAHUS WM SKCIICPUMEHTA,
— CaMOCTOATENbHO (GOPMYITHPOBATH 000OIIEHUS M BEIBOBI TIO pe3yiibTaTaM MPOBEAEHHOTO HAOIIOACHUS, OTIBITA, UCCIICIOBAHNS,

— MPOTHO3UPOBATH BO3MOKHOE JAJIbHENIIee pa3BUTHE PU3NYECKUX MTPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOJIOKEHHS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSX U
KOHTEKCTax.

Paboma c ungpopmauuerr:

— MPUMEHSATH Pa3INYHbIE METObI, HHCTPYMEHTHI M 3aIIPOCHI TP MOUCKE U 0TOOpE HH(POPMAIH WM JaHHBIX C YUETOM NMPESI0KEHHON yueOHOM
(dbu3mvecKoi 3a1aun,

— aHaJIM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MH(OPMALIMIO PA3IUYHBIX BUAOB U (POPM MpeCTaBICHUS;

— CaMOCTOATEILHO BBIOMPATh ONTHMAIBHYIO (HOPMY MpecTaBiIeHNs HHPOPMAIUK U WLTIOCTPUPOBATH pelllaeMble 3a7a4H HECIOKHBIMHU CXEMaMHU,
TUarpaMMamMu, HTHOW rpaduKoi U BX KOMOMHAITUSIMHA
YHuBepcajibHble KOMMYHUKATHBHbBIE 1€ CTBUSA

Obwenue:.

— B Xxo0j€ oOcyxJeHHus yueOHOTro Marepuala, pe3yJbTaToB J1a0OpaTOPHBIX pabOT M MPOEKTOB 3aJaBaTh BOIMPOCHI IO CYLIECTBY OOCYXIaeMOl TeMbl U
BBICKA3bIBATh HJICH, HAIICJICHHBIE HA pEIlEeHHUE 33Ja4u U Mo iep KaHne OJ1aroxenareIbHOCTH OOIIEeHNUS;

— CONOCTAaBISTh CBOU CYXKJICHHS C CYXKJICHUSAMU JPYTUX YIaCTHUKOB JIMaJIora, OOHApYKUBATh Pa3INuUe U CXOACTBO TO3UIUH;
— BBIPAXaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCbMEHHBIX TEKCTAX;
— yOJIMYHO MPEJICTABIATh PE3yIbTaThl BHIIOJHEHHOTO (PU3NYECKOI0 OMBITA (IKCIIEPUMEHTA, UCCIIEA0BAHUS, IPOCKTA).
Coemecmnasn 0eamenbHoCmy (COMPYOHUUECMEO) .
— MOHHMATh U UCIIOJIb30BATh IPEUMYIIECTBA KOMAHHOW M MHAMBUIyaTbHON pabOTHI IPH PELICHUH KOHKPETHOH (PU3NYEeCKOi MPOOIEeMBI;

— MPUHUMATH LIETTH COBMECTHOM JeSITENLHOCTH, OPTaHU30BBIBATH ACUCTBUS MO €€ JOCTHIKEHUIO: paclpeeNsiTh PO, 00CYKIaTh MPOIECCHl U PE3YIbTATHI
COBMECTHOM paboThI; 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH



— BBIINIOJIHATH CBOIO 4aCTb pa6OTBI, AOCTUI'ast KAUCCTBCHHOI'O PE3YyJibTaTa I10 CBOEMY HAIIPABJICHUIO 1 KOOPAWUHUPYSI CBOU HCﬁCTBHﬂ C ApYIruMHU YJICHAMU

KOMAaHJIHI,

— OLIEHMBATh Ka4€CTBO CBOETO BKJIaJia B OOIIMI IPOIYKT [0 KPUTEPHUSIM, CAMOCTOATEIBHO CPOPMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOJCHCTBHS.

YHHBepcaJII)HI)Ie PEryjasiTuBHbIC JeHcTBUS

Camoopzanuzayus:
— BBIABJIATH IPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYaIUSX, TPEOYIOMHUX ISl pelieHns (PU3NUeCKUX 3HaHUH;
— OPHUEHTHUPOBATHCS B Pa3IMUHBIX MOX0AaX MPUHATUS pelIeHUH (MHAUBUAYAIbHOE, IPUHATHE PEUICHUS B TPYIIE, IPUHATHE PELICHUN TPYIIOoN);

— CaMOCTOSITEIIbHO COCTaBIISATh AITOPUTM pelleHns GU3NYECKOH 3a1a4 WU TJIaHa UCCIIEJOBaHUS ¢ YYETOM HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MpeJlaraeMble BApUAHThI PEeLICHUIH;

— JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
Camoxkoumpons (peghrexcusn):
— JlaBaTh a/ICKBaTHYIO OIICHKY CUTYallUH U TpeiaraTh iaH e€ H3MEHEeHHUS,
— OOBACHATH MPUYMHBI JOCTHKECHUS (HEIOCTIIKCHHUS) PE3YIbTATOB JCATSILHOCTH, 1aBaTh OIICHKY TPHOOPETEHHOMY OTIBITY;

— BHOCHUTBH KOPPEKTHUBEI B ACATCIIbHOCTD (B TOM YHCJIC B XO/[ BBIIIOJTHCHU (bHSquCKOl"O HCCICI0BaHUA HIIN HpOCKTa) Ha OCHOBC HOBBIX O6CTOHTCJ’IBCTB,
HU3MCHHUBIINXCA CHTyaHHﬁ, YCTAaHOBJICHHBIX OH_H/I6OK, BO3HHUKIIINX pr,Z[HOCTeﬁ;

— OHOCHHUBATH COOTBCTCTBUC PC3YyJIbTaTa LECJINU U YCIIOBUAM.

OMoyuoOHAIbHBLI UHM ENIEKM
— CTaBUTH ceOsl Ha MECTO APYroro 4YeJoBeKa B X0/Ie CIopa WK AUC KYCCHUH Ha HAYYHYIO TeMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JPYTOro.

Ilpunamue ceds u opyzux:

— IIpHU3HaBaThb CBOE IIpaBO Ha OI_I_II/I6Ky ITIpU pCIICHUHA (1)I/I3I/I‘IeCKI/IX 3ala4 WJIK B YTBCPIKJACHUAX HAd HAYUYHBIC TCMbI H TAKOC K€ ITPABO APYTroro.

INPEAMETHBIE PE3YJIBTATbBI

7 KJIACC

[TpenmeTHbIe pe3ynbTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y 00YYAIOLIUXCS YMEHUI!



— HCIIOJIB30BaTh MOHITHS: ((U3NUECKHE U XUMUYIECKHUE SIBJIICHUS ; HAOIO/ICHNE, SKCIIEPUMEHT, MOJICITh, THIIOTE3a; CIMHUIILI (PU3HMUECKIX BEIMUUH; aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BelecTBa (TBEPIOE, )KUAKOE, ra3000pa3HOE); MEXaHNYECKOE IBMKEHUE (PAaBHOMEPHOE, HEPAaBHOMEPHOE, NMPSIMOJIMHENHOE),
TPaeKTOpHs, paBHOICHCTBYIOMIAs cri, Aeopmanus (ynpyras, IiacTi4eckas), HeBECOMOCTb, COOOIIAOIINECS COCY/IbI;

— pasnuyath seieHus (auddys3us; TerioBoe IBIKEHNE YaCcTUI] BEIECTBA; PABHOMEPHOE IBIKEHHE; HEPABHOMEPHOE IBIKEHHE; HHEPIIHS; B3aUMOICHCTBUE
T€J; paBHOBECUE TBEP/BIX TEJI C 3aKPEINIEHHON OChIO BpallleHMsI; [lepeiaya JaBiaeHUs TBEPABIMU TeJIaMH, )KUJIKOCTSIMU U ra3aMu; aTMoc(epHOe JaBJICHHUE;
TUIaBAaHKE TEJI; MPEBPAICHUS MEXaHHMYECKOW JHEPruH) IO OMHCAHHIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX TAHHOES
(uznyeckoe sIBICHUE;

— pacro3HaBaTh MPOSBIEHUE W3YYEHHBIX (U3NUECKUX SIBIIEHUH B OKPY)KAIOIIEM MHUPE, B TOM YKciie (U3NYECKUE SIBJICHUS B IPUPOJIE. IPUMEPDI IBUKEHUS
C pa3IMYHBIMU CKOPOCTSIMH B KUBOM M HEXKUBOM NMPHUPOJE; AEHCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE; BIUSHIE aTMOCHEPHOT0 IaBJICHUS HA KUBON
OpraHu3M; IIaBaHUE PHIO; phIYard B TeJIC YEJIOBEKa; IPU 3TOM MEPEBOIUTh MPAKTUYECKYIO 3a/1a4y B y4eOHYI0, BBIICNATH CYIIECTBCHHBIC CBOCTBA/IPU3HAKU

(bu3NYeCKUX SABJICHUH;

— OIHCHIBATh U3YyYEHHBIE CBOMCTBA TENl U (PU3UUYECKUE SIBIICHUS, UCTIOIB3Ys (PU3UUECKHE BETUYHHBI (Macca, 00bEM, INIOTHOCTH BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTB, CPEIHSsI CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIA TSDKECTH, BEC TeJla, CHIIa TPEHUS, TaBlieHue (TBEPIOTO Tea, )KUAKOCTH, Ta3a), BEITAIKUBAOIIAS CHJIA,
MexaHu4decKas padoTa, MOITHOCTb, IIJICYO CHUIIbI, MOMEHT CHJIBI, KOO DHUIIUEHT MOJIE3HOTO JACUCTBUS MEXaHW3MOB, KHHETUYECKAs U TTOTEHIIUATIbHAS DHEPTUS );
MIPU OTIMCAaHUH TIPABUIIHHO TPAKTOBATh (DU3UUECKUM CMBICIT UCTIOJIb3yEeMbIX BEJIMUMH, UX 0003HAYCHUS M €TUHUIIBI (PU3UICCKUX BETMYUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (U3HUECKYIO BEIMUYUHY C APYTHUMU BEITMYUHAMH, CTPOUTH TPpadUKH U3YICHHBIX 3aBUCUMOCTEHN (PH3NUECKUX BETUYMH;

— XapaKTepu30BaTh CBOMCTBA Tell, GU3NUYECKHUE SIBJICHUSI U MIPOLIECCHI, UCIIOB3YS MpaBuia CJI0KeHUs cui (BJI0JIb OJHOM MpsiMoil), 3akoH ['yka, 3aKoH
[Tackans, 3akoH ApxuMe/ia, MPaBUIIO paBHOBECHs! phluara (0JI0Ka), «30JI0TO€E MPaBUIIO» MEXaHUKH, 3aKOH COXPaHEHHSI MEXaHUYECKOM SHEPTUH; TIPU ITOM
JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE,

— OOBACHATH (I)I/ISI/I‘ICCKI/IG SABJICHUA, IIPOLCCChI U CBOMCTBA TCJI, B TOM YHCJIC U B KOHTCKCTC CI/ITyaHI/Iﬁ MPAKTUKOOPUCHTHPOBAHHOI'O XapaKTepa. BBIABIIATH
INPUYIUHHO-CICACTBCHHLIC CBA3U, CTPOUTD 0o0BbsAcHeHHE U3 1—2 JTOrnYecKuX I1aroB ¢ OHOpOI71 Ha 1l—2 HN3YUCHHBIX CBOMCTBA (I)I/I?»I/I‘IGCKI/IX ﬂBHeHI/Iﬁ,
(I)I/ISI/ILICCKI/IX 3aKOHAa MJIM 3aKOHOMEPHOCTH,

— pcuiaTtb paCIIéTHLIe 3aJa41 B 1—2 JIeNCTBUS, HCITIOJIb3YA 3aKOHBI U q)OpMy.TIBI, CBA3BIBAIOIIUC (1)I/I3I/I‘IGCKI/IC BCJIMYMHBI: HA OCHOBE aHa/IN3a YCIIOBUA
3a1a4M 3aIMUCbIBATb KPATKOC YCIOBUEC, ITOACTABIIATDH (1)I/I3I/I‘IeCKI/Ie BCJIIMYHHEBI B q)OpMy.TIBI " IpOBOJIUTH paC‘léTH, HaXOJUTH CITPABOYHBIC TAHHBIC,
HeO6XOI[I/IMBIe IJI peIICHUA 3ala4, OUCHUBATH PCAITUCTUIHOCTD HOJ'Iy‘IGHHOfI (1)1/131/1‘1601(0171 BCJINYNHBI,

— pacClio3HaBaTh HpO6HCMBI, KOTOPBIC MOKHO PCHINUTD IIPU ITOMOIIH (1)I/I3I/I‘-IGCKI/IX METOJIOB; B OIIMCAHUH HUCCIICAOBAHUS BBLIACIIATH IIPOBEPIEMOEC IPEATIOTI0KCHUEC
(FI/IHOTC3y), pa3jiniaTb U UHTCPHIPCTUPOBATDH HOJ’Iy‘-IGHHLIﬁ PE3yJibTaT, HAXOAUTHb OIINOKH B X0J¢€ OIIBITA, AC/IaTh BBIBOABI 110 €0 pE3yJIbTaTaM,



— MPOBOJUTH OMBITHI 110 HAOTIOCHHIIO (PU3NIECKUX SIBICHUN WM (U3UMUYECKUX CBOUCTB Tell: (DOPMYIHPOBATH MPOBEPSIEMBIE MTPEAIOIOKEHUS, COOUPATh
YCTaHOBKY U3 MIPEIJI0KEHHOTO 000PYI0BaHMSI, 3aMCHIBATH X0 ONBITa U (JOPMYTUPOBATH BHIBOJIHI;

— BBITNIOJIHATH MIPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Teja, 00bEMa, CUITBI U TEMIIEPATYPHI C UCIOJIB30BaHUEM aHAJIOTOBBIX U IIU(GPOBBIX MPUOOPOB;
3aIMCHIBATh MIOKA3aHUs MPUOOPOB ¢ YUETOM 3aT1aHHON aOCOIFOTHON IMOTPENTHOCTH H3MEPECHHUIA;

— TPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OTHOM (PU3MYECKOH BEIMYMHBI OT APYrOH C MCIIOJIb30BAHMEM MPSMBIX H3MEPEHHI (3aBUCUMOCTH ITYTH PABHOMEPHO
JBUKYIIETOCs Tela OT BPEMEHM JIBUYKEHUS TeJla;, CUJIbl TPEHMSI CKOJIbKEHHS OT Beca Tella, KadyecTBa 00padOTKH MOBEPXHOCTEH TeNl M HE3aBUCHMOCTH CUJIBI TPEHUS
OT IJIOLIAAU COMPUKOCHOBEHUS TE€J; CHUJIbl YIIPYTOCTH OT YAJUHEHUS PYKUHBI; BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTpyKEHHOM YacTH Tesla ¥ OT IJIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€Ja, OT TIIyOMHBI, HA KOTOPYIO IOTPYKEHO TEJIO; YCIOBUM MJIaBaHUS

TeJ, YCIIOBUM paBHOBECHS pblyara 1 OJI0KOB); y4acTBOBATh B IJIAHUPOBAHNUHU YU€OHOTO HCCIIEI0BaHUs, COOUPATh YCTAHOBKY M BBIIOJIHATH U3MEPEHUs, CIeays
MpeTI0)KEHHOMY IJIaHy, (UKCUPOBATh PE3yIbTaThl HOJYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEIMUNH B BUJIE MPEATI0KEHHBIX Ta0IUIl U TpadUKOB, JeaTh

BBIBO/JIBI 110 PE3YJIBTATAM HCCIEJOBAHNUS;

— TIPOBOJUTH KOCBEHHBIC U3MEPECHHS (PU3NUECKUX BETUYHH (IJTIOTHOCTH BEIMIECTBA JKUIKOCTH U TBEPOTO TeJIa; CUjla TPEHUS CKOJIbKEHUS; TaBJICHNE BO3/IYXa,
BBITAJIKUBAIONIAS CHJIA, IEHCTBYIOIIAs HA TOTPY)KEHHOE B )KUJIKOCTH TEJI0; KOAPPHUIIUEHT MOJIE3HOTO NCHCTBUS MPOCTHIX MEXaHU3MOB), CIEAYS MPEI0KEHHON
WHCTPYKITMU: TIPH BBITIOJIHEHUH U3MEPEHHI COOMPATh SKCTIEPUMEHTATBHYIO YCTAHOBKY

M BBIYHCIIATH 3HAYEHUE NCKOMOM BETMUMHEI,

— co0uro1aTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU paboTe ¢ 1a00paTopHBIM 000PYIOBaHHEM;

— YKa3bIBaTh MPUHLHUIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETP, AUHAMOMETP, COOOIIAIOLTUECS COCY/IbI, OapOMETp, phlyar,
MOABM>KHBIN U HENOIBMKHBIHN OJIOK, HAKJIIOHHAS TIOCKOCTb;

— XapaKTCPHU30BaATb IIPUHIIHUIIbI JIencTBus HN3YUYCHHBIX HpI/I60pOB N TCXHUYCCKHNX YCTpOﬁCTB C OHOpOI71 Ha UX OIIMCAaHHA (B TOM YHCJIC: HOAIINITHUKU, yCTpOﬁCTBO
BOOOIIPOBOJA, FI/I,Z[paBJII/I‘ICCKI/Iﬁ npecc, MaHOMCETP, BLICOTOMCED, HOpI.HHCBOﬁ HacCocC, apeOMeTp), HCIIOJIb3YA 3HAHUA O CBOMCTBAxX (I)I/I?»I/I‘ICCKI/IX SIBJICHUI U
HCO6XOI[I/IMBIe (1)I/ISI/ILICCKI/I6 3aKOHBI M1 3aKOHOMCPHOCTH,

— TPHUBOMUTH MPUMEPHI / HAXOAUTh HH()OPMAIIHIO O TIPUMEPax MPAKTHUECKOTO MCIOIb30BaHMs (PU3NIECKUX 3HAHUI B MOBCEAHEBHOU KU3HH JISI
obecrnieueHnst 6€30MaCHOCTH MPHU OOPAIEHUH ¢ TPUOOPAMU U TEXHUUYECKHUMU YCTPOICTBAMU, COXPAHEHHUSI 3I0POBbS U COONIOICHUSI HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH Cpee;

— OCYHICCTBJIATH OT60p HCTOYHHKOB I/IH(I)OpMaLII/II/I B CCTH I/IHTepHCT B COOTBCTCTBUU C 3a/JaHHBIM ITOUCKOBBIM 3aIIPOCOM, Ha OCHOBC UMCIOIIUXCS 3HaHUH U
l'[yTéM CpaBHCHHS PA3JIMYHBIX UCTOYHHUKOB BBIACIIATH I/IH(bOpMaL[I/IIO, KOTOpas sABJIACTCA HpOTHBOpG‘-IPIBOfI WA MOXKET OBbITh HCHOCTOBCpHOﬁ;

— HCIIOJIb30BAaTh IIPU BBITIOJTHCHUN yqe6HLIX 3aJaHui HAaYyYHO-TIONTYJIAPHYIO JIUTCPATYPY (I)I/ISI/I‘-IGCKOFO



COJIep>KaHus, CIIPAaBOYHBIC MaTEePHAIIbI, pecypchl ceTu HTepHeT; Bi1aIeTh NpuéMaMu KOHCTICKTUPOBAHUSI TEKCTA, MpeoOpa3zoBaHus HHGpOpMAIIHU U3 OTHON
3HAKOBOW CUCTEMBI B JIPYI'YIO;

— co03/1aBaTh COOCTBEHHBIE KPaTKHE MUCHbMEHHBIE i YCTHBIE COOOIIEHHS HA OCHOBE 2—3 MCTOYHHUKOB MH(OpMAIH (U3NIECKOTO COACPIKAaHUs, B TOM
qucie myOInyHO AenaTh KpaTKHe COOOIIEHHS O Pe3ybTaTax MPOEKTOB WM Y4eOHBIX UCCIIEIOBAHUH; IPH ATOM I'PAMOTHO HCIIOJIB30BATh U3yUCHHBII

MOHSATUHHBIN anmapat Kypca GU3UKH, COPOBOKIATH BHICTYIUICHUE MTPE3CHTAIUEH;

— IIPpH BBIIIOJIHCHUHA y‘-Ie6HI)IX IIPOCKTOB " I/ICCJIGILOBaHI/Iﬁ pacnpeaciiaTb 0053aHHOCTH B Tpynmne B COOTBETCTBUHU C IMTOCTABJICHHBIMU 3aa4aMHU,
CJICAUTH 3a BBIIIOJIHCHUEM ITJIaHa I[€I>'ICTBI/II>'I, aJICKBATHO OILICHHUBATH CcOOCTBEHHBIN BKJIaJ B ACATCIBbHOCTD I'PYIIIbI, BLICTPAUBATh KOMMYHHUKATHUBHOC

B3aMMO/ICHCTBHE, YUYUTHIBAsI MHEHHUE OKPYKAIOIIUX.

8 KIIACC
[IpenmetHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTpaxaTh cHOPMHUPOBAHHOCTH Y OOyUYaIOIIUXCS YMEHUN!

— HCIHOJIB30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE ABMKEHNE aTOMOB M MOJIEKYJI, arpEraTHbIe COCTOSIHUS BELIECTBA, KPUCTAIUNINYECKUE U
amop(HbIe Tena, HaChIIEHHBIM 1 HEHACBIIIEHHbIN 1ap, BIaXXHOCTh BO3/lyXa, TEMIIepaTypa, BHYTPEHHSISI SHEPTUs, TEIJIOBOU ABUTATENb; JIeMEHTapHbBIN

AIEKTPUYECKUH 3apsl, DICKTPUUECKOE MOJIe, MPOBOTHUKHU U AUIICKTPUKHU, TOCTOSTHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

— pa3nu4aTh IBICHHS (TCIUIOBOE paciinpenne/ckarue, Terionepeaaya, TeIIoBOe paBHOBECHE, CMaYMBaHNE, KATUJUIIPHBIC SIBJICHUS, HCIIApEHUE,
KOHJICHCAIIN S, TIJIaBJIeHNe, KpUCTAIUTH3aIus (OTBEpACBaHNE), KUTICHHE, TeIUIonepeaada (TerIonpoBOAHOCTh, KOHBEKIINS, U3ITYUCHHE); AICKTPU3AIMS TEJ,
B3aMMO/ICHCTBHE 3aPSI0B, ICUCTBUS JIEKTPHUIECKOTO TOKA, KOPOTKOE 3aMbIKaHKE, B3aUMOJICHCTBUE MAarHUTOB, ICHCTBUE MAarHUTHOTO TIOJIS Ha
IIPOBOIHUK C TOKOM, 3JICKTPOMAarHUTHAst HHAYKIIKS) 110 OMUCAHMUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPHPYIOIIMX JaHHOE
(dbu3uvecKoe sSBICHUE;

— pacno3HaBaTh MPOSBICHHE HM3YYCHHBIX (DU3UUYECKUX SIBICHHH B OKPYKAIOLIEM MHUPE, B TOM YHCIe (PU3HUECKUE SIBICHHUS B IPUPO/IC:
MMOBEPXHOCTHOE HATSYKEHUE U KaMWIUTSIPHBIE SIBIICHUS B IPUPOJIe, KPUCTAILIBI B IpUpoie, u3nydenue ColHia, 3amep3aHue BOJ0EMOB, MOPCKUE OpHU3bI,
oOpaszoBaHue

pOCBI, TyMaHa, UHesl, CHera, 3JICKTPUUECKHe IBICHUS B aTMOc(]epe, MEKTPUUYECTBO )KUBBIX OPraHU3MOB; MarHUTHOE ToJie 3eMJIH, apei( Mmoo coB, poJib
MarHUTHOTO TIOJIS A7IS )KM3HU Ha 3emiie, MOJISPHOE CUSHUE; TIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a1a4y B YU€OHYIO, BBIJICNATH CYIIECTBEHHBIE
cBolcTBa/MpU3HAKU U3UUECKUX SIBJICHUN;

— OIIMCBIBATH U3YYCHHBIC CBOMCTBA T€I U (I)I/ISI/I‘IGCKI/IG SIBJICHHS, UCIIOJIb3YHd q)HSH‘IeCKI/IC BCIIMYHHBI (TeMnepaTypa, BHYTPCHHSA SOHEPTUA, KOJIUYECTBO
TCIJIOTHI, YACIIbHAA TEINIOEMKOCTD BEILIECTRA, yYACJIbHAad TCIJIOTA IUJIABJICHUS, YACIbHAA TCIIJIOTA nap006pa3013aH1/151, YACIbHAas TCIJIOTA CrOPAaHUs TOIIMBA,
KOB(b(pI/II_II/ICHT MOJIE3HOTO JAEHCTBUS TEIJIOBOM MaIllMHBI, OTHOCUTEIbHAS BIIAXKHOCTh BO31yXa, 3J'ICKTpI/I‘-ICCKI/II\/'I 3apAan, Cujia TOKa, SJICKTPUYCCKOC
HAaIIps’KCHUEC, COITPOTUBJIICHUC ITPOBOJAHHKA, YACIBbHOC COIIPOTUBIICHNUEC BCIICCTBA, pa60Ta U MOIIHOCTB 3JICKTPUICCKOT'O TOKa); IIpU ONMMCAaHUU TPABUJIIBHO
TPAaKTOBATh (bI/I3I/I‘-ICCKI/II71 CMBICJI UCITOJIb3YCMBIX BCIIMYINH, 0003HAYCHHS U CANHUIIBI (I)I/ISI/I‘-ICCKI/IX BCJIIMYWH, HAXOJHUTb (I)OpMy.TIBI, CBA3BIBAOIINEC NJaHHYIO

($U3NYECKYIO BETUUUHY C IPYTMMHU BEIMYMHAMHU, CTPOUTH TPaPUKH N3YIEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEIINYHH;



— XapaKTepH30BaTh CBOWCTBA TeJ, (PU3NUECKUE SIBICHUS U MTPOLECCHI, UCTIONb3Yysl OCHOBHBIE IOJI0KEHUS MOJIEKYIIPHO-KMHETHUECKOH TEOPUHN
CTpOEHUS BEILECTBA, IPUHLUII CYIIEPIIO3ULINH II0JIE (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHU 3apsA/a, 3akoH Oma Juisl yyacTka LEelu, 3aK0H
Jlxoyinst - JleH1a, 3aKOH COXpaHEHHs SHEPTHH; TIPU 3TOM JIaBaTh CIOBECHYIO (POPMYITMPOBKY 3aKOHA M 3aIIMCHIBATh €M0 MAaTEMaTHYECKOE BEIPAXKECHUE,

— OOBICHATH (PU3NUECKUE MTPOLIECCH U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYAIMi MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BHIABISATH IPUUYNHHO-
CII€JICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHE U3 1 - 2 JTIOTHYECKUX MIaroB ¢ onopoi Ha 1 - 2 u3y4eHHBIX CBOMCTBA (PU3NYECKHUX SABICHUH, (PU3MUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEH; pemaTh pacuéTHbIC 3a/1a4H B 2 - 3 ICHCTBHS, UCTIOJIB3Ys 3aKOHBI U (JOPMYIIBI, CBSA3BIBAIOIINE (PU3HMUECKUE BETMUNHBI: HA OCHOBE
aHaJIM3a yCJIOBUS 3a/1a4M 3alMCbIBATh KPATKOE YCIOBUE, BBIABIIATH HEOCTATOK JAHHBIX JUIS PELLIEHUs 3a]ja4ul, BIOUpATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBbIE

IS €€ peuicHus, MPpOBOJUTH paCLIéTI)I " CPAaBHUBATH NOJTYUCHHOC 3HAYCHHUC q)HSH‘IGCKOfI BCJIMYNHBI C U3BCCTHBIMU JJAHHBIMU,

— pacCiio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOKHO PCIIWTL IIPU IOMOIIN q)HSH‘IeCKI/IX METOAO0B; MCIIOJIB3Yys OMHUCAHUEC MCCIICIOBAHUS, BBIACIATE MPOBEPACMOC
MPEAIOJI0XKECHUE, OLICHUBATD IIPABUIILHOCTD MOPSAAKA IIPOBECACHU A UCCIICJOBAHMS, IC/IAaTh BEIBOJHI,

— TIPOBOJIUTH OTBITHI 110 HAOIIOACHUIO GU3UUECKUX SIBJCHUN WIH (PU3MUECKUX CBOMCTB Tel (KamMJIIIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHHS BO3TyXa OT €T0
00bEMa, TeMIepaTypbl; CKOPOCTH MPOIIECCa OCTHIBAHUS/HArPEBAHUS TPU U3TYUECHHUH OT [IBETA U3JTy4arollei/MOrIoIa0IIed TOBEPXHOCTH; CKOPOCTh
WCIIapEHUs BOJIBI OT TEMIIEPATYPhI KUJIKOCTH U TUIOIIAIHN €€ TIOBEPXHOCTH; MJICKTPHU3AIMS T U B3aUMOJCHCTBHE dIIEKTPUUECKHUX 3apsI0B; B3aUMOICHCTBIE
MMOCTOSTHHBIX MarHUTOB, BU3YAIM3aIIMsl MAarHUTHBIX TI0JICH MTOCTOSTHHBIX MAarHUTOB; IEWCTBUSI MArHUTHOTO TIOJIS HA TTPOBOIHUK C TOKOM, CBOMCTBA
AIIEKTPOMArHuTa, CBOMCTBA AJIEKTPOABUTATEINsI IOCTOSTHHOTO TOKA): (POpPMYIHpOBATh MIPOBEPSIEMBIE MTPEAONI0KEHUS, COOUPaTh YCTAaHOBKY U3 MPEI0KEHHOTO
000pyA0BaHUS; OIIMCHIBATH XO/JI OTIbITa U (POPMYIHPOBATH BHIBOBI,

— BBINOJIHATDH PSIMbIE U3MEPEHUS TEMIIEPATypPhbl, OTHOCUTEIBHON BIIaXKHOCTH BO3/yXa, CHUJIBI TOKA, HAIIPSKEHUS C UCTIOIb30BaHUEM aHAJIOTOBBIX PUOOPOB U
JaTYUKOB (DU3MUECKUX BEJIMYUH; CPAaBHUBATH PE3YJIbTATHI U3MEPEHUN ¢ yUETOM 3aJaHHON a0COJIFOTHON MOTPEUTHOCTH;

— IHPOBOJUTH UCCIECAOBAHNUEC 3aBUCUMOCTH O,Z[HOﬁ (1)I/ISI/I“IGCKOI71 BCJIIMYHHBI OT ,I[pyl"Oﬁ C UCIIOJIb30BAHUEM IIPAMBIX I/ISMepeHI/Iﬁ (SaBI/ICI/IMOCTB COIIPOTUBJICHHUA
IIPOBOJHUKA OT €I0 JUIMHBI, INTOIAaAH IIOIEPEYHOTO CCUYECHUA U YACIBbHOI'O COIIPOTHUBIICHU BEIICCTBA IIPOBOAHMKA, CUJIBI TOKA, HAYLICTO 4Y€pe3 IIPOBOJHUK,
OT HaIIPsDKCHHUA Ha IPOBOJHUKE, HCCICAOBAHHUE ITOCJICJOBATCIBHOTO M IAPAIJICIIBHOTO COGI[I/IHGHI/Iﬁ HpOBOI[HI/IKOB): IJIAHWUPOBATDb UCCIICAOBAHUC, CO6I/IpaTI>
YCTAHOBKY UM BBIIIOJIHATb U3MCPCHUA, CIICAYS NPCAIIOKCHHOMY IJIaHY, (1)I/IKCI/IpOBaTB PE3YyIbTaThl HOHy‘lGHHOﬁ 3aBUCHMMOCTHU B BUJIC Ta6J'II/II_I u Fpaq)I/IKOB,
Je1aTh BBIBOJBI 110 PE3yIbTaTaM MCCICOOBAHUA,

— HPOBOJAUTH KOCBCHHBIC U3MCPCHUSA (I)I/ISI/I‘IGCKI/IX BCIIMYHH (YI[CJ'ILHa}I TEINIOEMKOCTD BEIIIECTBA, COIIPOTHUBJICHUC ITPOBOAHUKA, pa60Ta 1 MOIIHOCTB
QJICKTPHUYICCKOTO TOKa): IIaHUPOBATh U3MCPCHU, CO6I/IpaTB OKCIICPUMCHTAJIbBHYIO YCTAHOBKY, CICAYA npez[noxceHHoﬁ HHCTPYKIMH, U BBIYHUCJIATH 3HAUCHUC

BEJIMYUHBI,
— coOro1aTh MpaBUiIa TEXHUKK 0€30MaCHOCTH IpU paboTe ¢ 1abopaTopHBIM 000pyI0BaHUEM,

— XapaKTCpU30BaATh NPUHIIUIIBI JIeNCTBUSA HU3YUYCHHBIX HpI/IGOpOB N TCXHUYCCKHUX YCTpOﬁCTB C OHOpOﬁ Ha UX OIIMCaHusA (B TOM YHUCJIC. CUCTEMA OTOIUICHHUS
AOMOB, TUTPOMETP, IMapOBasi Typ61/1Ha, aMIICpMETP, BOJBTMETDP, CUETUYHK 3J'ICKTpI/I‘-IeCKOI71 SHCPI'uU, SJICKTPOOCBCTUTCIIBHBIC HpI/I60pBI, HarpeBaTCJIbHBIC



ANIEKTPONIPHOOPHI (TIPUMEPHI), HNEKTPUUECKUE IPEJOXPAHUTEIH; SIEKTPOMArHUT, IEKTPOIBUTATENb TOCTOSHHOTO TOKA), UCTIOJIb3Ys 3HAHUS O CBOMCTBAX
(U3HYECKUX SBJICHUN U HEOOXOAMMBIC
¢du3nvecKkre 3aKOHOMEPHOCTH
— pacro3HaBaTh IPOCTHIE TEXHUUECKHUE YCTPOICTBA M U3MEPHUTEIbHBIE IPUOOPHI IO CXEMaM M CXeMaTUYHBIM PUCYHKaM (’KHJIKOCTHBII TEPMOMETp, TEPMOC,
TICUXPOMETP, TUTPOMETP, IBUTATETh BHYTPEHHETO CTOPAHUSs, IEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBI JIEKTPUUYECKHUX LIENEH ¢ MOCIe10BaTeIbHBIM U
napajuiebHBIM COSJMHEHUEM DJIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYECHUS DIIEMEHTOB 3JIEKTPUICCKUX IICTICH
— TMPHUBOAUTH PUMEPBI/HAXOIUTh HHPOPMAIUIO O TPUMEPaX MPAKTUIECKOTO UCTIONIb30BaHUs (PU3NUCCKUX 3HAHHI B IIOBCEJHEBHOM KU3HU IS
oOecrieueHust 6€30MaCHOCTH PpU 00OpALICHUH C TPUOOpPAMH U TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHHS 370POBbBS M COOIIOACHUS HOPM
HKOJIOTUYECKOTO TTOBEJICHHSI B OKPYXKAIOIIEH Cpeie;

— OCYIIECTBIIATh MOUCK HHPOpManuu (U3NYECKOTO CoOJepKaHus B ceTH VIHTepHET, Ha OCHOBE UMEIOIIMXCS 3HAHUH U ITyTEM CpaBHEHMS

JOITOJIHUTCIBbHBIX UCTOYHHUKOB BBIJACIATH I/IH(l)OpMaIII/IIO, KOTOpas sABJIACTCA HpOTI/IBOpe‘{I/IBOﬁ WJIH MOKET OBITH HCI[OCTOBepHOI\/'I;

— HCII0JIb30BaTh IIPU BHINIOJHEHUH YUE€OHBIX 3aJaHUHM Hay4YHO-TIONYSPHYIO JINTEPATypy GU3NUYECKOTO COAEpKaHUs, CIPaBOYHbIE MaTepUabl, PECYPCHI
cetu UHTepHeT; BNaaeTh NpuéMamMu KOHCIIEKTUPOBAHHUSI TEKCTa, TpeoOpa3oBaHus HHGOPMALIMK U3 OJHOM 3HAKOBOM CUCTEMBI B IPYIYIO;

— co37aBaTh COOCTBEHHBIC MTUCHMEHHBIC 1 KPATKHUE YCTHBIE COOOMIeH I, 000011as HHPOPMAITHIO W3 HECKOJBKHUX HCTOYHUKOB (PU3UIECKOTO
COJIEpKaHUs, B TOM YHCIIe TyOJIUIHO MPEACTABIATD Pe3yJIbTaThl TPOCKTHOW WM HCCIIEIO0BATEIILCKON JEATEIHLHOCTH; TPU 3TOM IPaMOTHO HCIIOJIb30BaTh
M3y4YEHHBIN MMOHATUHHBIN anmapaT Kypca GU3HKH, CONTPOBOXKIATh BBICTYIIJICHUE MPE3EHTAIIUCH;

— TMIPH BBIIIOJIHEHUH YY€OHBIX MPOEKTOB U HCCIIEI0BaHUN PU3NUECKUX ITPOLIECCOB PACIPEALIISITh 005I3aHHOCTH B IPYIIE B COOTBETCTBUH C
MIOCTABJICHHBIMU 3a/1a4aMH, CJIEIUTh 32 BHIMOJHEHHEM IUIaHa JEMCTBHI U KOPPEKTUPOBATH €ro, a/IeKBaTHO OILICHUBATh COOCTBEHHBIHN BKIIA]l B
JeSITeIbHOCTh FPYIIIBI; BBICTpauBaTh KOMMYHUKATUBHOE B3aUMOICUCTBHE, TPOSIBIISISI TOTOBHOCTH pa3peiiaTh KOH(IUKTHI.

9 KJIACC
Hpe,[[MeTHHe pPE3yJIbTaThl HA 0a30BOM YPOBHEC JOJDKHBI OTPAXKATH C(i)OpMI/IpOBaHHOCTB y 06yqafoumxc;1 YMeHHﬁ:

— HCIIOJIb30BaTh MOHATHUS . CUCTEMAa OTCUETA, MaTcpurajibHada TOYKaA, TPACKTOPHA, OTHOCUTCIBbHOCTb MCXaHUYCCKOI'O IBUKCHH, I[e(bOpMaI_II/IH (ynpyra;l,
HJ'IaCTI/ILICCKaH), TPEHUE, HEHTPOCTPEMUTEIBLHOC YCKOPECHUE, HEBECOMOCTD U IEPETPY3KU,; HECHTP TSKECTU, a0COJIFOTHO TBépI[OC TCJI0, OCHTP TAXKCCTHU
TBép,Z[OFO T€JIa, paBHOBECHUEC, MEXaHUYCCKHUEC KoJIeOaHus 1 BOJIHBI, 3BYK, I/IH(l)pa3By'K M YIBTPA3BYK, DJICKTPOMArHUTHLIC BOJIHBI, IKaIa
QJICKTPOMArnHUTHBIX BOJIH, CBECT, 6J'II/ISOPYKOCTI:> U JaJTbHO30PKOCTh, CIICKTPHI UCITYCKAHUS U MOTJIOIICHMS, amp(ba, oeTa u raMmma-musryucHus, U30TOIIbI,
SAAC€pHas SHEPIreTUKa,

— pa3jn4aThb ABJICHHUA (paBHOMepHOG 1 HCPABHOMCPHOC HpHMOHHHeﬁHOC JABUIKCHHUC, PABHOYCKOPCHHOC HpHMOHHHCﬁHOC JABUKCHUC, CB060I[HOC
MaaCHUC TCJI, paBHOMCPHOC ABHUIKCHUC IO OKPYKHOCTH, B3aHMMOJICHCTBHUE TE, PCAKTHBHOC ABUKCHUC, KoJiebaTeIbHOe JABHXKCHUC (33.TYX8.IOH_II/IC n
BbBIHYKJICHHBIC KOHe6aHI/I$I), PE30HAHC, BOJIHOBOC JIBUKCHHUEC, OTPAKCHUC 3BYKaA, HpHMOHHHeﬁHOC pacinpoCTpaHCHUC, OTPAKCHUC U ITPEIIOMIICHUC CBCTA,
MOJIHOC BHYTPCHHCC OTPaXCHUC CBCTA, PA3JIOKCHUC 0enoro ceera B CIICKTP U CIIOKCHUC CIICKTPAJIbHBIX IBCTOB, AUCIICPCUA CBCTA, CCTCCTBCHHAsA



PaaIroOaKTHBHOCTh, BOSHUKHOBEHHE JIMHEIUATOTO CIIEKTPA U3IIYYCHHUS) IO OTIMCAHUIO HX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JIEMOHCTPUPYIOIIKX JaHHOE (PU3UYECKOE SIBICHUE,

— pacmo3HaBaTh NPOSBICHUE M3YyYCHHBIX (PU3MYECKHUX SIBICHHU B OKPYKAIOIIEM MUpE (B TOM 4Hcie GU3NUSCKIE SIBICHHS B TIPUPOJIC: IPUIIUBBI U
OTJIUBBI, ABMKEHME IU1aHeT COTHEYHOU CUCTEMBI PEAKTUBHOE JIBUYKEHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMH, 3€MJIETPACEHUE,
ceiicMHU€eCKHE BOJIHBI, IIyHaMH, X0, I[IBETa T€J, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJOTNYECKOE IEHCTBUE BUAUMOTIO, YIbTPa(droIeTOBOIO U
PEHTI€HOBCKOT'O M3ITyYeHHI ; €CTECTBEHHBIN PaMOaKTUBHBINA ()OH, KOCMHUYECKHUE JIYYH, PAAHOAKTUBHOE U3TyYeHUE TPUPOTHBIX MHHEPAJIOB; ICHCTBUE
PaZAMOaKTUBHBIX U3JyYEHUN Ha OPraHu3M YeJI0OBEKa), IPU 3TOM MEPEBOAUTH PAKTUUECKYIO 3a1a4y B yueOHYI0, BBIACIATH CYLIECTBEHHbIE
cBolcTBa/lpU3HAKU QU3UUECKUX SBICHUM;

— OIIUCHIBATh U3YUYEHHbIE CBONMCTBA TENl U PU3NYECKUE ABJICHUS, UCTIOIb3Ys PU3NUECKUE BETMUUHBI (CPEIHSS 1 MTHOBEHHAs! CKOPOCTh Tela MpHU
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, IEpEMELEHUE, TTyTh, YIIIOBas CKOPOCTh, CUjla TPEHHUs, CHJla YIIPYTOCTH, CUJIa TAXKECTH, YCKOPEHUE CBOOOIHOTO
MaJIeHUs], BEC TeJa, UMITYJIbC Tea, UMITYJIbC CHIIbI, MEXaHHuYecKasi paboTa U MOIIHOCTh, TOTEHIIMANIbHAS SHEPTUS TeJa, MOJHATOTO HaJl TOBEPXHOCTHIO 3eMJIH,
MOTEHIMAJIbHAS SHEPTUs CXKaTOU MPYKUHBI, KWHETHYECKasi JHEPTus, MOJIHasi MeXaHHUecKasi SHEpTrus, IepUo/1 U YacToTa KojaeOaHuH, UIMHA BOJIHBI, TPOMKOCTb
3BYyKa U BBICOTA TOHA, CKOPOCTh CBETA, IOKa3aTellb MPETOMIICHHUS CPEibl); PU ONMKMCAHNUU MTPABUIIBHO TPAKTOBATh (PU3UUECKUI CMBICI UCIIOJIb3YEMBIX
BEJTMYMH, 0003HAYEHHS U €AMHULIBI (PU3UYECKUX BETUUHH, HAXOAUTh (DOPMYIIbI, CBSI3bIBAIONINE JAHHYIO (U3NYECKYIO BEJIMUMHY C APYTUMU BETUUMHAMH,

CTPOUTH rpaQUKU U3yYEHHBIX 3aBUCUMOCTEH (U3NUECKUX BEINYHH;

— XapaKTepu30BaTh CBOMCTBA Tel, (PU3HUECKUE SIBJICHUS U MPOLIECCHI, UCIOJIB3YS 3aKOH COXpaHEHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, TPUHLIUI
CYTIEPHO3UIUH CUJI, IPUHIUI OTHOCUTENbHOCTHU ["anuiies, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa, 3aKOHBI OTPa)KEHUS U MTPEIOMIICHHS CBETA,
3aKOHBI COXPaHEHUs 3apsI0BOI0 M MacCCOBOTO YUCEII IIPU AJIEPHBIX PEAKIUAX; IPU STOM JIaBaTh CIOBECHYIO (JOPMYIHNPOBKY 3aKOHA U 3aIlIUCHIBATh €T0
MaTeMaTH4eCKOe BhIpaKeHHE;

— 0OBICHATH (1)I/I3I/I‘ICCKI/I6 IIpOLECChI U CBOMCTBA TCJI, B TOM YUCJICE U B KOHTCKCTC CI/ITyaHI/Iﬁ NPaKTUKO-OPUECHTUPOBAHHOI'O XapaKTepa. BbISABIIATH
INPUYIUHHO-CICACTBCHHLIC CBA3U, CTPOUTD 00BbsACHEeHHE N3 2—3 JIOTHYECKHUX [IaroB ¢ OHOpOI71 Ha 2—3 HN3YUYCHHBIX CBOMCTBA (I)I/I?»I/I‘IGCKI/IX HBHGHHﬁ,
(bHSI/I‘IGCKI/IX 3aKOHOB HJIN SaKOHOMepHOCTeﬁ;

— pflaTb paC‘IéTHHe 3aJa4u (OHI/IpaIOH_II/ICCH Ha CUCTEMY U3 2—3 ypaBHCHHfI), HCIIOJIb3Ys 3aKOHBI U q)OpMy'J'IBI, CBA3BIBArOIIMEC (I)I/I?»I/I‘ICCKI/IC BCJIMYMHBI. HA
OCHOBC aHaJIn3a YCJIOBH: 3aa"9U 3alIUChIBATh KPATKOC YCIIOBUEC, BBIABJIATH HCAOCTAOIINE UIITN M30BITOYHBIC JaHHBIC, BBI6I/IpaTB 3aKOHBI 1 CI)OpMy.]'IBI,
HCO6XOI[I/IMBIG IJI peIICHUsA, IPOBOAUTDH paC‘IéTLI " ONCHUBATH PCAIIMCTUIHOCTD MOJTYUCHHOT'O 3HAUCHUS (1)I/I3PI‘ICCKOI>’I BCJIMYNHBI,

— PpacCIlio3HaBaTb l'IpO6J'IeMLI, KOTOPBIC MOKHO PCIIUTH IIPHU IMOMOIIHU (1)I/I3I/I‘IeCKI/IX METOJOB; MCIOJIb3ys ONMCAHUEC HUCCICIOBAHMS, BBIICIIATE IIPOBEPACMOC
MMPCAIIOJIOKCHHUEC, OLICHUBATL IPABUJIIBHOCTD MOPAAKA ITPOBCACHUA UCCIICIOBAHNA, ACIATh BBIBOAbI, UHTCPHIPCTUPOBATH PE3YJIbTATHI Ha6J'IIo,HeHHfI U OIIBITOB,

— MPOBOJUTH OTBITHI 10 HAOIOICHUIO (PU3NUECKUX SIBICHUHN UM (PU3MUECKHX CBOMCTB Tel (M3yyeHHe BTOPOTo 3akoHa HpioToHa, 3ak0Ha COXpaHEHH S
SHEPTUH; 3aBUCMOCTH NIEPH0/1a KoJIeOaHUH NMPYKUHHOTO MasTHUKA OT Macchl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTY/Ibl MAJIbIX
KoJIeOaHUH ; TPSMOJIMHEHHOE paclpOCTpaHEHHUE CBeTa, pasliockeHue Oenoro caeTa B



CIIEKTP; M3YYECHHE CBOMCTB M300paKEHHsI B IIJIOCKOM 3€pKalie U CBOMCTB M300paskeHUs peMeTa B COOMpAlOIIel TMH3E,; HaOII0IeHHEe CIUIOIIHBIX U
JMHEWYAThIX CIIEKTPOB U3IYYEHHUS): CAMOCTOSTEILHO COOMPATh YCTAHOBKY U3 N30BITOYHOTO HAOOpa 000PYAOBaHUS ; ONUCHIBATH X0 OTBITA U €TO
pe3yabTaThl, GOPMYITHUPOBATH BHIBOIHI,

— MPOBOJUTH MIPH HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTIpeNieNss CpeHee 3HaUeHUE H3MePsAeMOi BeTUYHHBI ((POKYCHOE pacCTOSIHUE
coOHparoIIei JTUH3bI); 000CHOBBIBATH BHIOOP CIIOCO0A H3MEPCHUA/U3MEPUTEIILHOTO MPHOOpa

— TPOBOJUTH UCCIICIOBAHUE 3aBUCHMOCTEH (H3UUECKUX BEIMYHMH C HCIIOJIb30BaHUEM NPSIMBIX H3MEPEHHH (3aBUCIMOCTH ITyTH OT BpEMEHH IIPH
PaBHOYCKOPCHHOM JIBUKCHUHA 0e3 HaYaJIbHOH’ CKOpOCTI/I; nepuoaa KOJIEOaHUII MAaTEMATUYECKOTO MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU yrijia OTpaKCHUA
CBETa OT yIJIa MaJIeHNs U yIJia IMPeJIOMIICHHUS OT YIila MaJeHus): IJIAHUPOBATh HCCIIEIOBAaHUE, CAMOCTOSATEIBHO COOMPATh YCTAaHOBKY, (PHKCHPOBATH
PE3YIbTAThI HOJ'Iy‘-IGHHOﬁ 3aBUCUMOCTH (1)I/ISI/I‘~IGCKI/IX BCJIIMYHH B BHUJIC Ta6J'II/IH n Fpa(i)I/IKOB, ACJIaTh BBIBOAKI IO PE3YJIbTaTaM HUCCIICAJOBAaHMS,

— TPOBOJUTH KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BETUYHH (CPEIHSSI CKOPOCTh U YCKOPEHHUE Tella TPU PAaBHOYCKOPEHHOM JBUKEHUHU, YCKOPEHUE
CBOOO/THOTO TIaJICHUS, )KECTKOCTh MPY>KUHBI, KOODPUIIMEHT TPEHUS CKOJIBKEHUS, MeXaHW4deckas padoTa M MOIIHOCTb, YaCTOTa M MIEPHUO,T KOJeOaHit
MAaTeMaTHYE€CKOTO M MPY>KHHHOTO MasiTHUKOB, ONITHYECKas CHJIa COOMpAroIei TMH3bI, paAMOAKTUBHBIN (DOH): TIIITaHUPOBATH H3MEPEHUST; COOUpaTh
AKCTIIEPUMEHTATHHYIO YCTAHOBKY M BBITIOJIHATH U3MEPEHHUS, CIIEAYS IPEIT0KEHHON HHCTPYKITMHN ; BRIYUCIISITH 3HAYCHUE BEJTMYMHBI U aHATTU3UPOBATH

MOJIYYEHHBIE PE3YIIBTATHI C YUIETOM 3aJaHHOM OTPEIIHOCTH U3MEPEHHI;
— coOmro1aTh MpaBUiIa TEXHUKH 0€30MMaCHOCTH TP paboTe ¢ 1ab0paTOPHBIM 000PYI0BAHHUEM;

— pa3nuy4aTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (U3MUECKUX MOJIEeNIe: MaTepuaibHas Touka, a0COJIIOTHO TBEPIOE TEJI0, TOYEUHBII HCTOYHUK CBETA, JIyY,
TOHKas JIMH3a, IJITaHeTapHasi MOJIeNIb aTOMa, HYKJIIOHHAas MOJIeIb aTOMHOTO Spa;

— XapaKTCPHU30BaTb ITPHUHIIUIIBI I[eﬁCTBI/IH N3YUYCHHBIX HpI/I60pOB U TCXHUYCCKHUX YCTPOﬁCTB C OHOpOfI Ha X OIIMCAaHHA (B TOM YMCJIC. CIIMAOMETP, JaTYUKU
ITOJIOKCHUA, PaCCTOSAHUA U YCKOPCHUA, paKETa, 3X0J0T, OYKH, IIEPHUCKOII, (bOToannapaT, OIITUYCCKUE CBETOBOAbI, CIICKTPOCKOII, JO3UMETP, KaMEpa BI/IJ'II)COHa),
HCIIOJIb3Ys 3HAHUA O CBOMCTBAX (1)I/I3I/ILI€CKI/IX SIBIICHUH B H606XO,Z[I/IMBIe (bHSquCKHe 3aKOHOMEPHOCTH,

— HCIIOJIB30BAaTh CXCMbI U CXCMATUYHBIC PUCYHKHU U3YUCHHBIX TCXHUYCCKUX YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB N TCXHOJIOTHYCCKHUX ITPOLECCOB IIPpH
PCIICHUN y‘le6HO-HpaKTI/I‘IeCKI/IX 3a71a4, ONTHYCCKHE CXEMBbI IJIsI TIOCTPOCHU H306pa)KeHHﬁ B IIJIOCKOM 3€pKaJIC U 006Hpa}0mel71 JINH3E,

— TPHUBOJMUTH MPUMEPBI/HAX0AUTh HHPOPMALIUIO O TPUMEPAX MPAKTUUYECKOT0 UCIIOIb30BaHKs (PU3UUCCKIX 3HAHHUI B TIOBCETHEBHOM KU3HU IS 00CCTICUCHHUS
0€30MMacHOCTH MPH 0OpalieH!H ¢ Tpr0o- paMu U TEXHUYECKUMU YCTPONUCTBAMHU, COXPAHEHHs 3OPOBbS U COONIOICHUS HOPM DKOJIOTUYECKOTO TIOBEICHUS B
OKpYKaIoIlEH cpee;

— OCYHICCTBJIATH MTOUCK I/IH(I)OpMaI_[I/II/I (I)I/ISI/I‘IGCKOFO COJACPpKaHUA B CCTU I/IHTepHeT, CaMOCTOATCIIBHO q)OpMy.TII/Ip}/'H MMOMCKOBBIM 3ampocC, HaXOAUTh ITYyTHU
OonpCACIICHUA JOCTOBCPHOCTH HOJ’Iy‘IGHHOfI I/IH(pOpMaI_[I/II/I Ha OCHOBE UMEIOIINXCS 3HAHUM 1 JOIOJHUTEIbHBIX HCTOUYHHKOB,

— HCIIOJIb30BAaTh IIPU BBITIOJTHCHUN y‘le6HLIX 3aJaHui HAaYYHO-TIOMMYJIIPHYIO JIUTCPATYPY (I)I/ISI/I‘-ICCKOTO COJACPpKaHMsA, CIIPABOYHBIC MaTCPpHUAJIbI, PECYPChI CETU
I/IHTepHCT; BJI1aaCThb HpI/IéMaMI/I KOHCIICKTUPOBAHUSA TCKCTA, Hp606pa3OBaHI/ISI I/IH(i)OpMaL[I/II/I W3 OJJHOM 3HAKOBOM CHCTEMBI B JAPYIy1o,



— c03/1aBaTh COOCTBEHHBIC MICHMEHHBIC U YCTHBIE COOOIIEHNUSI Ha OCHOBE MH(OPMAIINH U3 HECKOIBKIX HCTOYHUKOB (PU3UIECKOTO COACPIKAHMS, TyOIIHIHO
MPEJCTABIATH PE3YAbTATHI IPOEKTHOM WJI UCCIIEIOBATENBCKOM AEATEIBHOCTH ; IPU 3TOM I'PAMOTHO MCHOJIb30BaTh U3YYEHHbIN MOHATUWHBIA arnapar

M3y4aeMoro paszena GU3uKHA U COMPOBOXKIATH BEICTYIUICHHE MPE3CHTAIMEH C YIETOM 0COOSHHOCTEH Ay AUTOPUH CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

HanmenoBaHue pa3eioB 1 TeM NpOorpaMMbl

KoanvecTBO 4acon

BCEro KOHTPOJbHBIE paﬁOTbI

NpaKTHYeCKHe PadoThl

DJeKTPOHHBIE (HH(POBBIE) 00pa30BaTEIbHbIE PeCypPChI

Paznen 1. ®u3nka u €€ poJib B MO3HAHUU OKPY:KAIOLIET0 MHPa

1.1. | ®uzuka — Hayka o npupoae 1 0 0 http://class-fizika.ru/07_class.html

1.2. | ®usnyeckne BeTHIHHBI 2 0 1 DJIeKTPOHHbIE Y4eOHUKH 110
¢usuxe. — Pexxum nocryma:
http://www fizika.ru
http://class-fizika.ru/07_class.html

1.3 EcTecTBeHHO- HAYYHbIH METOJ MO3HAHUS 1 0 0

Hroro no pazneny 4

Pasnien 2. IlepBonavyaibHble CBe/leHHsI 0 CTPOCHHH BelllecTBa

2.1. | Ctpoenue BemecTBa 2 0 1

2.2. | iBuxenue H B3aMMOIEICTBHE YACTHI] BEIECTBA 2 0 0

2.3. | ArperaTHble COCTOSIHUSI BeLleCTBa 2 0 0

Uroro mo paszerny 6

Paszen 3. IBu:keHue ¥ B3aUMo/IeiicTBHE TeJ

3.1. | MexaHnueckoe JBHKeHHE 4 0 0

3.2. | AHepuusi, Mmacca, IIOTHOCTH 8 1 3

3.3. | Cuaa. Bugsl cuu 10 1 2

Uroro mo pazaeny 22

Paznen 4. laBjieHue TBEPABIX Tel, KHKOCTell U ra3oB

4.1. | NaBaenue. [lepenaya naBjieHnst TBEPABIMH TeJaMH, )KUJKOCTAMH U razaMu 3 0 0

4.2. | laBjieHHE KUJAKOCTH 4 1 0

4.3. | AtMocdepHoe naBaeHHEe 5 1 0

4.4. | NeiicTBHE KMAKOCTH U ra3a Ha MOTPY:KEHHOE B HUX TeJI0 9 1 2

Hroro mo pazaeny 21

Paszen 5. Pa6ora u MmoumHoCTh. JHeprus

5.1. | Pa6oTa M1 MOLIHOCTH 2 0 0

5.2. | IlpocThie MeXaHHU3MBI 6 0 1




5.3. | Mexannueckasi JHeprust 5 1 1
Hroro no paszaeny: 13

PesepBHOE BpeMst 2

OBIIEE KOJIMYECTBO YACOB I10 I[IPOTPAMME 68 6 11

8 KJIACC
Ne HaumenoBaHue pa3jiesioB H TeM NPOrpaMMbl KosanyecTBo yacos DJeKTPOHHBIE (HH(POBbIe) 00pa3oBaTe/IbHbIE pecypChl
i BCEro | KOHTPOJbHBIE PaGOTHI NpaKTHYeCKHe PadoTh
Paznen 1. TenyioBble siBJeHHS
1.1. | Ctpoenne u cBoiicTBa BelmecTBa 8 1 1
1.2. | TensioBbIe mpoueccht 17 2 3
WUtoro mo pasaeny 25
Pasnien 2. DeKTpHYecKHe H MATHHTHbIE SIBJICHUS
2.1. | QnexTpuyeckue 3apsibl. 3apsKeHHBIE TeJla H NX B3aHMo/leiicTBHE 8 1 0
2.2. | MocTOSIHHBIN 3JIeKTPHYECKHIl TOK 24 2 5
2.3. | MarHuTHbI€ SIBJEHHS 7 0 2
2.4, | DNIeKTPOMATHUTHASL MHIYKIMS 4 1 0
Uroro mo pazaeny 43
PesepBroe Bpemst 0
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 7 11
9 KJIACC
Ne | HaumeHnoBanHe pa3jieioB U TeM NPOrpaMMBbl KosnyecrBo yacos DJeKTpoHHbIE (L pPOBBIE) 00pa3oBaTebHbIE
n/n pecypcbl
BCEr0 | KOHTPOJIbHBIE NpPaKTHYeCKHE
padoThI padoThl
Pasgen 1. Mexanuyeckue siBJIeHHS
1.1. | Mexanu4eckoe ABUKEHHE U CIIOCOOBI €ro OMUCAHUS | 15 l 1 3




1.2. | BzaumopaeiicTBHe TeJ 19 3

1.3. | 3akonbI coxpaHeHust 8 3

Hroro no pazaeny 42

Paznen 2. MexaHn4eckHe KoJeOaHUs M BOJIHBI

2.1. | Mexannyeckue KosedaHus 7 2

2.2. | Mexannyeckue BOJIHBIL. 3BYK 8 1

Uroro mo pasaeny 15

Paznen 3. D1eKTPOMArHUTHOE M0JIe H 3J1eKTPOMATHUTHBIE BOJHBI

3.1. | DJAeKTPOMArHUTHOE MOJIe M YJTeKTPOMATHHTHBIE BOJIHBI 4 1

Uroro mo pazzneny 4

Paznen 4. CBeToBbIe sIBJEHUS

4.1. | 3aK0HBI pacnpocTpaHEHHS CBeTA 4 0

4.2, | JIuH3bI 1 ONTHYECKHE IPHGOPBI 6 2

4.3. | Pa3ioxenue 6eJ10ro cBeTa B CIEKTP 3 1

Uroro mo paszerny 13

Pazznen 5. KBaHTOBbI€ IBJICHHS

5.1. | HcnyckaHue U MOTJIONIEHHE CBETa AaTOMOM 3 0

5.2. | CTpoenue aTOMHOrO0 siIpa 7 0

5.3. | SlxepHble peakuun 7 2

Uroro mo pazaeny 17

Paznen 6. [loBTOpUTEILHO-00001aI0 LIMIT MO/

6.1. | Cucremarusauusi u 06061eHNe IPeIMETHOrO COAEPIKAHMS H ONBITA /eI TEIbHOCTH, IPHOOPETEHHOr0 NPH U3YYeHHH 11 0
BCero Kypca pusnku

Uroro mo pazaeny 11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 18




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

7 KJIIACC

dusuka, 7 knacc/Ileppimkun A.B., OO0 «IPODA»; AO «13natensctBo [Ipocsenienne»; Beeaute cBoii Bapuant:2. Kadapauu O.®., Opnos
B.A. /O.®. Kabapaun, B.A. OpinoB. — DkcrniepuMeHTa bHbIC 330aHus 10 pusnke. 9-11 kimacesl. — M.: Bepoym, 2001. — 208c.

3. [IporpammHOE 0OCCIICUeHHE.

4. 1C. llIkona. ®usuka, 7-11 kn. bubnuoreka Harmsaabix mocoouit. — [ox pegakuueit H.K. Xannanosa.

5. CDforWindows. ®wusuka, 7-11 k1. bubmuoTeka 3J1eKTPOHHBIX HATJISIHBIX TIOCOOHHA.

6. ®usuka 7-11 knaccer mpakTukyMm. MHTEpakTHBHBIN Kype ¢usnkn. Ousukon «XKuBas puznka»

7. BupryanbsHas mkona Kupumia u Medoaus «Ypoku dpuszuku Kupuna u Medonus

8 KIIACC

dusuka 8 ximacc/Tlepsimkun A.B., 000 «/IPOD®A»; AO «M3marensctBo [Ipocserienune»; Beeaute cBoii BapHaHT:

9 KJIACC

dusuka 9 ximace/ [epeimkuna A.B., I'yrauk E.M., 000 «JIPO®A»; AO «13narensctBo [IpocBerienney; BeeauTe cBOi BapHaHT:
METO/JUYECKHUE MATEPUAJIBI 1JI51 YYUTEJISL

7 KJIACC

3. Pabouast nporpamma. ®usuka. 7 — 9xaccel: yueOHO-MeTouueckoro nocobwust /coct. TuxonosaE. H. — 2-e u3a.,crepeotun. —M.: Jpoda,2013. — 398,(2)
4. TIporpammbl 0OCHOBHOTO 00111er0 00pazoBanus. ®usuka. 7 — 9 kiaccel (aBropel:A.B.Ilepsimkun, H.B. ®unonosuy, E.M. ['yTHUK).

5. Pabouast nporpamma 1o pusuke. 7 kinace/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B cOOTBETCTBUY C BEIOPAHHBIM yIeOHUKOM:

6. [leppimkun A.B. @usuka. 7 kiiacc. YueOHUK 115 001ieo0pa3oBaTenbHbIX yupexaenuit . M.: [Ipoda. 2011

7. Jlyxamuk B.1. C60pHHK BOIIpocoB U 3a1a4 1o ¢usuke. 7-9 k. — M.: Ilpocsemenue, 2010. —192c.

8. Kupuk JI.A. ®dusuka — 7. PazHOypOBHEBBIE CaMOCTOSTENIbHBIE U KOHTPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

9. Acraxosa T.B. ®usuka. 7 knacc. Jlaboparopusie padoTsl. KonTponbHble 3ananus. —Capatos:Jluneii, 2014.

10. «KonTpoabpHo-u3Mepurensubsie Matepuansl. Pusuka. 7 kiaacc/Cocr. H.W. 3opun. — 2-e u3a.,nepepad. — M.:BAKO, 2013.



11. Maposn A.E. ®usuka. 7 xiacc: yueOHo-MeToanueckoe nocodue/ A.E. Mapon.- M.: Jlpoda, 2011.- 123c.:

8 KIIACC

1. Paboyas nporpamma. @usmka. 7 — 9kiaccel: yueOHO-MeToquueckoro nocobdus /coct. TuxonoBaE. H. — 2-¢ uzn.,crepeorun. —M.: [Ipoda,2013. — 398,(2)
2. [Tporpammsl ocHOBHOTO 0011ero oopa3zoBanus. Pusuka. 7 — 9 kiaccsl (aBTopsl:A.B.Ilepeimkun, H.B. ®@unonosuy, E.M. ['yTHuUK).

3. Pabouast nporpamma o pusuke. 7 kinace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cOOTBETCTBUH BHIOPAHHBIM YU4ECOHUKOM

4. Tlepeimikua A.B. @usuka. 7 knace. YueOHUK s 001ieo0pa3oBaTelbHBIX yupexaenuid . M.: [Ipoda. 2011

5. Jlykamuk B.1. CoopHHK BomIpocoB U 3aj1a4 1o ¢usuke. 7-9 k. — M.: IIpocsemenwue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CaMOCTOSITENILHBIE U KOHTPOJIbHBIE padoThl. —5-¢ nznanue,- M.MJIEKCA, 2013.

7. Acraxosa T.B. ®u3uka. 7 knacc. Jlaboparopusie padoTsl. KonTponbabie 3axanus. —Caparos:Jluneii, 2014.

8. «KouTponbpHO-u3MepurenbHbie Matepuaisl. dusuka. 7 kiacc/Coct. H.U. SopuH. — 2-e u3.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 xiacc: yaedHo-MeToanueckoe nocooue/ A.E. Mapoun.- M.: Ipoda, 2011.- 123c.:

10.A.B. INepoimkun ®usuka-8xin 2017 M. Ipoda

11.H.B. ®unonosuy Metomdeckoe mocooue 2015 M. [Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosTenbHBIE B KOHTPOJBHBIE pa0boThI-8 Kitace 2017 M. Jlpoda
13.B.B. lllaxmatoga ,O.P. [lledpep duarnoctuueckue padots -8 kinacc 2016 M. [Ipoda

14.A.E. Mapomn, E.A. Mapos, C.B. Ilo3oiickuii Coopauk Borpocos u 3agau 2015 M. JIpoda

9 KJIACC

3. Pabouas nporpamma. @usnka. 7 — 9kiaccel: yaeOHO-MeToquueckoro mocobus /coct. TuxonoBaE. H. — 2-e uzn.,crepeornir. —M.: Jlpoda,2013. — 398,(2)
4. TTIporpamMmbl OCHOBHOTO 00111eT0 0Opa3zoBanus. dusuka. 7 — 9 kiraccel (aBTopsl:A.B.Ilepoimkun, H.B. ®unonosuy, E.M. I'yTHUK).

5. Pabouast nporpamma 1o pusuke. 7 knace/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B cOOTBETCTBUH C BEIOPAHHBIM yIeOHHKOM:

6. [leppimkun A.B. @usuka. 7 kiiacc. YueOHUK 115 001ieo0pa3oBaTenbHbIX yupexaenuit . M.: [Ipoda. 2011

7. Jlykamuk B.. CoopHUK BompocoB u 3a1a4 o gusuke. /-9 xi1. — M.: IIpocsemienue, 2010. —192c.

8. Kupuk JI.A. ®uzuka — 7. Pa3HOypOoBHEBbIE CAMOCTOSITENIFHBIE U KOHTPOJIbHBIE pa0oThl. —5-¢ uzaanue,- M.MJIEKCA, 2013.

9. Acraxosa T.B. ®usuka. 7 knacc. JJaboparopusie padoTsl. KonTponbHble 3ananus. —Capatos:Jluueii, 2014.

10. «KontpoabHo-u3MepurensHbie Matepuansl. dusuka. 7 knacc/Coct. H.U. 3opun. — 2-¢ u3ja.,nepepad. — M.:BAKO, 2013.

11. MapoHn A.E. ®usuka. 7 kiacc: yueOHO-MeToqudeckoe nocobue/ A.E. Mapon.- M.: [Ipoda, 2011.- 123c.:



.. KontposbHbie u camocrosTenbHbie paboThl 1o (usuke. 9 kinacc: k yueOuuky A.B. [epoimikuna, E.M. I'yrauk «®usuka 9 kiace» / O.1.
I'pomresa. — M.: U3narenscTBo «JK3ameny, 2014.

4. Tectol o usuke. 9 knace: k yueOnuky A.B. Ilepsimkuna, E.M. I'ytHuk «®Pusnka

9 knace» / O.U. I'pomueBa. — M.: M3natensctBo «Ok3ameny, 2010.

5. ®usuka. 9 knacc. TemaTrueckue TecToBbIC 3amanus 1t noarotoBku k ['MA. / aBt.- coct.: M.B. Boiinenko, O.H. Muporikuna. —
Apocnasne: OO0 «Akanemus

pazButHs», 2014.

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

7 KJIIACC

. bubnmoTteka — Bcé mo npeamery «duszukay. — Pexxum goctyma: http://www.proshkolu.ru

2. BugeoomnbiTel Ha ypokax. — Pesxxum goctyna: http://fizika-class.narod.ru3. Eaunas xomteknus mudpoBsIx 00pa3oBaTeIbHBIX PeCypcoB. — Pesxxum goctyma:
http://school- collection.edu.ru
4. lHTepecHble MaTepualibl K ypokaM (GU3UKH [0 TEMaM; TECThI 110 TeMaM; HarJsIHbIe TocoOust K ypokam. — Pexkum noctyma: http://class-fizika.narod.ru

5. [ludpossie oOpa3oBareabHBIE pecypchl. — Pesxkum moctyma: http://www.openclass.ru
6. DiekTpoHHbIC yueOHUKH M0 ¢u3uke. — Pexxum gocryma: http://www.fizika.ru

8 KJIACC

1. Bubnuoreka — Bc€ mo mpeamery «Dusuka». — Pexxum pocryma: http://www.proshkolu.ru

2. BugeoomnsiTel Ha ypokax. — Pesxxum goctyna: http://fizika-class.narod.ru

3. Enunas xosurekius nudpoBeIX 00pa3oBaTelbHBIX pecypcoB. — Pexxum gocryna: http://school- collection.edu.ru

4. luTepecHble MaTepualibl K ypokaM (DU3UKH [0 TEMaM; TECThI 110 TeMaM; HarJsIIHbIe MOocoOust K ypokam. — Peskum noctyma: http://class-fizika.narod.ru
5. Iludpossie 0OpazoBaTebHbIC pecypchl. — Pexxim goctymna: http://www.openclass.ru

6. DiexTpoHHbIe yueOHUKH 10 (usnke. — Pexxum mocrtyna: http://www.fizika.ru

9 KJIACC

1. BuneoomnsITel Ha ypokax. — Pexxum gocryma: http://fizika-class.narod.ru
2. Enunas xosiekiust npoBbIX 00pa3oBaTenbHbIX pecypcoB. — Pexxum mocryma: http://school- collection.edu.ru
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3. WurtepecHble MaTepualibl K ypokaMm (PU3UKH 110 TEMaM; TECThI [0 TeMaM; HarJsiIHbIe T0co0us K ypokaM. — Pexxum nocryna: http://class-
fizika.narod.ru

4. Iudposeic 0OpazoBaTenbHbIC pecypchbl. — Pexxum nocrtyna: http://www.openclass.ru

5. DnexTpoHHbIe yueOHUKH 10 (usuke. — Pesxxum nocryna: http://www.fizika.ru

6.lucrannmonnas mkosa Ne368 http://moodle.dist-368.ru/ OtkpeiTeiii  Kiaacc. CereBoe 00pa3oBaTeibHOE

coobmectBo. http://www.openclass.ru/node/109715

7. Enunas xosutexius nndpoBbix oOpazoBaTenbHbIX pecypcos. http:/schoolcollection.edu.ru/catalog/

8. denepanbHbIi ICHTP HHPOPMAIMOHHO-00pa30BaTeNbHBIX pecypcos. http://www.fcior.edu.ru/

9. Unrepuer ypoxk. http://interneturok.ru/ru/school/physics/

10. T'azeta «1 cenTs0ps» MaTepuaisl o gusuke. http://archive.1september.ru/fiz

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

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

13. ®usmka.ru. http://www.fizika.ru/

14. dusuka: koutekiusa onsIToB. http://experiment.edu.ru

15. KoHTpOJIbHBIE B CaMOCTOATENbHBIC pa0b0THI TI0 (hu3uke. 9 knacc: Kk yaueOHuky A.B.

16.1Tepormkuna, E.M. I'yrauk «®usuka 9 xkimace» / O.U. I'pomiiesa. — M.: U3natenscTBo «Ok3ameny, 2014,

17. Tectsl o dusuke. 9 kinace: k yueonunky A.B. Ilepsimkuna, E.M. I'yrank «®u3nka

9 kmace» / O.U. I'pomuesa. — M.: U3patensctBo «DK3ameny, 2010.

18 . dusuka. 9 kinacc. Temaruueckue TeCTOBbIC 3adanus A1 moArotoBku Kk I'MA. / aBT.- coct.: M.B. Boiinenko, O.H. MupomkuHa. -SIpociasib:
000 «Akanemus pazputus», 20119. Jlucranunonnas mkosa Ne368 http://moodle.dist-368.ru/

20. OtkpeiThii Ki1acc. CereBoe 0OpazoBarenbHOE coobmiectBo. http://www.openclass.ru/node/109715
21. Emunas koJutekiust 1udpoBbix 00pazoBaTeabHbIX pecypcoB. http://schoolcollection.edu.ru/catalog/
22. denepanbHbIi HEHTP HHPOPMAIIMOHHO-00pa30oBaTebHbIX pecypcoB. http://www.fcior.edu.ru/
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MATEPUAJIIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPY/IOBAHUE

O6opynoBanue 1 MPUOOPHI:

Howmenkmnarypa ydeOHOTO 000pymoBaHUs O (DU3HMKE OMPEACIsAeTCs CTaHIapTaMu (pU3MYECKOTro 0Opa30BaHWsI, MUHUMYMOM COJIEPKaHUS Y4eOHOTO MaTepuaa,
0a3uCHOM IPOrpaMMoi 00IIIero 0Opa3oBaHHUS.

J1JIst TOCTAaHOBKY JIEMOHCTPAIUH JOCTATOYHO OJHOTO K3EMILIsIpa 000pYyA0BaHHUS, IIsT PPOHTAIBHBIX JTAOOPATOPHBIX PaOOT HE MEHEE OJTHOTO KOMILIEKTA
000pyTIOBaHMS HA TBOUX YJAIIHXCS.

[lepeueHb 1EMOHCTPALIMOHHOTO 000PYIOBAHNS:

[Iap ¢ KOIBIIOM, MOJICITH KPUCTALTHICCKUX PEMIETOK, HA0OP TENeXKEK, MPUOOP TSl IEMOHCTPAIIUH PABHOMEPHOTO IPSIMOJIMHEHHOTO JIBFKEHUS,
JIEMOHCTPAIIMOHHBIN TPUOOP 10 UHEPITMHU, BECHI C pa3HOBECaMH, HA0OP IPy30B MO MEXaHUKE, TMHAMOMETP, THHAMOMETp JIBYHaIpaBlieHHbIH, map [lackas,
coOOIIaroImuecs COCy/Ibl, peruar, Habop O6J0KOB, IHJIMHIP U3MEPUTENBHBIN ¢ TPUHAIIICKHOCTAME (BeAEPKO ApxuMena), mpuOop I IeMOHCTPAIIUH TaBICHUE Ta30B
W KUJIKOCTEH, MpUOOP IS IEMOHCTPAIIMKA aTMOC(EPHOTO JaBIeHUs (Marae0ypreKue moaymapus ), Ipuoop Uisl IEMOHCTPAIIMU TaBJICHUS BHYTPH KUJIKOCTH.

[TpuGoper: 6GapomeTp, MAHOMETP KUIAKOCTHBIN JEMOHCTPAIIMOHHBIN.

OBOPYJIOBAHME /151 IPOBEJIEHUSI JABOPATOPHBIX, IPAKTUYECKHUX PABOT, IEMOHCTPAIIUI

Texuuueckue cpeqcTBa 00yICHHS
1. O6opyanoBaHue gns NpoBeseHUsA N1abopaToPHbIX M MPAKTUYECKUX paboT

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O ITPOLECCA

YYEBHOE OBOPYJOBAHHE
Becsl TexHnueckue 1eMOHCTPALlMOHHBIE

I'enepatop HU3KOM YaCTOTHI
HcToyHuK MUTaHUS JEMOHCTPALIMOHHBIN
HaGop snexkTponzMepuTenbHbIX IPHOOPOB MOCTOSIHHOTO TOKA: aMIIEPMETP, BOJIBTMET, TajabBaHoMeTp [Ipubdop amns usydenus aedopMaiiiy pacTs>KkeHUs/CoKaTHs

Monens npurarens-reneparopa u usmepenue ero KI1J{



Tpancdopmarop paz6opHbIit

KomIuiekT no smekTpoinHaMuKe

CrnekTpocKoI ABYXTPYOHBII

KomruiekT ais u3ydeHust ONTUYECKUX SIBIICHUI
I'enepaTop 3ByKOBOI 4aCTOThI

Ocmwnorpad

[InuTka snexkTpuydeckas

KoMmruiekT coemmHUTeTbHBIX TTPOBOJIOB

[lITaTuBsl yHUBEpCATbHBIE (PU3UUECKHE

Cronuku nogbeMHsbIe (2 1IT.)

Hacoc BakyyMHBII ¢ TapesIKOil, MAHOMETPOM U KOJIITaKOM
Hacoc Bo3aymiHsbIil pydyHoi

TpyOka BakyymHas

I'py3 HaGopHbIi HA 1 KT

KoMIuiekT cTeknsiHHOM NOoCyAbl U MPUHAJIEKHOCTEN K HEl
bapomerp-anepounn

JluHaMOMeTpbl IEMOHCTPALMOHHBIE (11apa) ¢ IPUHAIICKHOCTIMU
ApeomeTtp

MaHoMeTp KHIKOCTHBIN JEMOHCTPALIUOHHBII

MaHnoMeTp MEXaHUYECKUI

MaHoMeTp MeTalNINYECKUI

Metponom

CekyH10Mep 3JIEKTPOHHBIN

MeTp neMOHCTpallMOHHBIN

IIcuxpomerp



TUTPOMETP
TepmoMeTp KUIAKOCTHBIN

AMniepMeTp CTPEIOYHBIH, ITUPPOBOI

BoabsT™meTp cTpenounsiii, 1UPpoBoit

HaGop 11 HOCTOSIHHOTO TOKA M HAIIPSDKEHHSI HA MATHUTHBIX JI€PIKATEIsIX
HaGop 1o cratnke ¢ MarHUTHBIMU JIEPKATEISIMHU
Tenexxku JerkonoABUKHbIE ¢ TPUHAJIEKHOCTIMH (T1apa)
Benepko Apxumena

KamepToHbI Ha pE30HUPYIOMIKX SIIIUKAX C MOJIOTOUYKOM
[IpyxnHa U1 AEMOHCTpany BOJIH

[Ipecc ruapaBianueckuii (WM ero AeWCTBYOIIAs MOJIEIb)
HaGop ten paBHO Macchl U paBHOTO 0OBEeMa

MamnHa BOIHOBas

ITpu3ma, HAKJIOHAIOMIASICS C OTBECOM

Pbryar neMoHcTpanMOHHBIN

Cocynpbl cooOmaroniecs

CrakaH OTJINBHOU

TpyOka HeroTona

Tpubomerp neMOHCTPAIUOHHBIN

[Tap [Tackans

KoMIekT 115 n3ydeHus ra3oBbiX 3aKOHOB

Monens nBUraTenst BHyTPEHHETO CTOPAHUS

Monenu KpUCTaNINYECKUX PELLIETOK

Mojens 6pOYHOBCKOTO JIBUKECHUS

[TpuGop 1715t cpaBHEHUS TEIIIOEMKOCTH Tell



TpyOxa 11t IEeMOHCTPAIIUN KOHBEKIIUH B KUIKOCTH

[{unuHapsl CBUHLIOBBIE

[ap 1 B3BEIIMBaHUSA BO3LyXa

[TpuGops! st HAOIOCHHS TETIOBOTO PACIIMPEHUS

Kommutekt HabOpOB 10 AJIEKTPOJMHAMUKE Ha OCHOBE HU(POBBIX H3MEPUTEIICH TOKA U HANIPSHKEHUS C 3JIEMEHTAaMH JIEKTPHUECKUX IIeTleld Ha MarHUTHBIX I1aTdopmax
HaGop nsist mccnenoBanus JIEKTPUYECKHX HIETIeH TOCTOSHHOTO TOKa

Habop ans uccnenoBanus Toka B MOJIYIPOBOJHUKAX U UX TEXHUYECKOTO IPUMEHEHUS
Habop nns uccnenoBanus NepeMEeHHOT0 TOKa, SIBICHUH 3J€KTPOMarHMTHOM MHIYKIIMK U caMOMHYKIUU [los0coBbIe U AyrooOpa3Hble MarHUThHI
TpanchopmaTop yHUBEpCATBLHBIN

Habop ans uccnenoBanus CBONCTB 3J€KTPOMarHUTHBIX BOJIH

HcToUHMK BBICOKOTO HaIPSKEHUS

CynTaHbl AIeKTpUYEeCcKHe

Konpaencarop nepeMeHHON €eMKOCTH

Konnencarop pa36opHbIii

Konnykrop KoHyco0Opa3HbIii

MasiTHUKHN

[Tanouku u3 crekia, 500HUTA

Habop BeikitOUaTeneil u nepekioyareneit

MarasuH pe3ucTopoB AeMOHCTPALMOHHBII

Ha6op non3yHKOBBIX peOoCTaToOB

[TpuGop 11t IEMOHCTpAIMK 3aBUCUMOCTH COTIPOTUBIICHUS METallJIa OT TeMIepaTyphbl
[TaruBsl M30aMpyroKe (2 mT.)

HaGop o anektpoausy

3BOHOK JJIEKTPUYECKUI 1EMOHCTPALIMOHHBIN

Karymka ngpoccenbHas



barapes xonnencaropos

KaTymKa IJI1 ACMOHCTpallu MAariuTHOI'O I10JIA TOKa

Habop anst 7eMOHCTpaIuy CIIEKTPOB MarHUTHBIX MOJEH
Kommaekr IIOJIOCOBBIX, ILYFOO6pa3HI>IX U KOJIBIICBBIX MarHuTOB
CTpCJIKI/I MarduMTHBIC Ha IIOJACTAaBKE

OnexrpodopHas MamHa

Habop no nepenaue anekTpuueckoi SHEPruu

[Tpubop it AEMOHCTpAIUU B3aUMOICUCTBHS TTApPaJIICIIbHBIX TOKOB

[Tpubop st AeMOHCTpaIU BpaIleHUs] pAMKH C TOKOM B MarHUTHOM T10JI€

[Tpubop mst u3ydenus npasuia Jlenna

KomrutekT mo reomeTpuueckoi ONTHKE Ha MarHUTHBIX JIEPKATEISIX

KomrutekT mo BoTHOBOM ONTHKE HA OCHOBE TpadonpoeKTopa

Ckambs OnTHYECKAs C JTa3epHBIM UCTOYHUKOM CBETA

KomruiekT nmo reomeTpuyueckoi ¥ BOJTHOBOM ONITHKE Ha Oa3ze Habopa 1o sJekTpoauHamuke [Ipubop 1mo reoMeTpuyeckoit OnTruke
HaGop nuH3 1 3epkan

doHapb ONTUYECKUN CO CKaMbeil

Ha6op no audpakuuu, natepdepeHu u noyispu3anuu cBeTa

Ha6op nmudpakiimoHHBIX perIeToK

Ha6op cBeTodunbpTpoB

Habop criekTpaibHbIX TPYOOK C HCTOUHUKOM MUTAHUS

Hab6op «®otorddex

Hab6op co cuerunkom I 'elirepa-Mroiepa

Ha6op no usmepenuro nocrostaHoi [lnanka Ha ocHoBe BakyyMHOTO oTosnneMmenta Habop no usmepenuto noctossHuoi [lnanka ¢ ucnonap3oBaHueEM Jazepa

OBOPYJIOBAHUE JJ151 TPOBEJEHUS JIABOPATOPHBIX, IPAKTUUECKUX PABOT, IEMOHCTPAIIUIA

BECHI J1abOpaToOpHBIE

HaOOPBI IPY30B JUIs B3BEIIUBAHMS
MeH3ypku 25 v, 100 mi, 500 man
tepmometpsl 100 C

Habopsl rpy3oB 1o 102 rp.



JTMHAMOMETp JTabopaTtopHbli ¢ npeaenom 4 H, 1H
phlUar He MOJICTaBKe

CTEKJISTHHAS ITOCY/1a: IPOOUPKH, KOJIOBI, MEH3YPKHU
WU3MEPUTEIIbHBIC JICHTHI

KaJIOPUMETPBI

UWIMHAPHL: CTAIbHOW, AIFOMUHUEBBIN, JIATYHHbBIN
peocTatbl 1a00paTOpHBIE

conpoTtunenus: 10M, 20m, 40m

MarHuThI TIOJIOCOBBIE

MarHuThl yrooOpa3Hbie

MOJENb AJIEKTPOIBUTATENS

MarHuTHas CTPEJIKa Ha TOJICTaBKe

JIUHBI cOOMparoIINe U PacCEUBaIOIIME Ha MO/ICTaBKe
Ja3zepHasi yka3ka

MasiTHUKU

MPOEKIIMOHHBIN ammapar,

Ha0Op CMEKTPAIbHBIX TPYOOK
AIIEKTPOU3MEPUTENbHBIE TPUOOPHI TOCTOSHHOTO TOKA: aMIIEPMET]P, BOJIBTMETP KOMILJIEKTHI JUIsl HccienoBaHus ypaHeHus Kiaiinepona-MenzeneeBa u
M30IPOLIECCOB HAOOPHI MPYNKUH Pa3TUIHON )KECTKOCTH
KaTYILKH C CepICYHUKAMU

KOMITaChI

MOJIEIH JIEKTPOIBUTaTENeH

TpanchopmMaTopbl pa300pHBIC

CHEKTPOCKOIBI IBYXTPYOHbIE

KOMILJIEKT JIJIs1 U3y4YEHHS ONITUYECKUX SBIICHUN
TJTUTKA AJEKTpUUecKas

KOMIUIEKT CO€IMHUTEIbHBIX TPOBOJIOB

IITaTUB YHUBEPCAIbHBINA (PU3NUECKUN

CTOJIUKU TIOIbeMHbIE (2 IIIT.)

KOMIUIEKT MOCY/bl U IPUHAAJIEKHOCTEN K HEH
pbluar He MOJICTaBKe

HaOOp rpy30B ¢ Kproukamu 1o 50 r



Ha0Op TeJI paBHOM MacChl M PaBHOTO 00beMa

COCY/IbI COOOMIAIOITHECS

CTaKaH OTJIMBHOMU

KOMILICKTBI JJIsl M3YUCHHS T'a30BbIX 3aKOHOB

Ha0Op JUIS UCCIIC0BAHMS DIICKTPHUYCCKUX IETIEH MOCTOSIHHOTO TOKA CYJATAaHBI DJICKTPHUYCCKUC
MaJOYKHU U3 CTEKJIa, Y0OOHUTA U JP.

npubop T n3ydeHus npasuia JleHna

HabOop JIMH3 U 3epKaj

(doHaph ONTUYECKUH CO CKaMbel

Habop no audpakunu, natepdeperunu u noyspusanuu ceera Habop nudpakimoHHbIX peleTok
Ha6op cBeTtopmibTpoB

Habop cniekTpaibHbIX TPyOOK C HCTOYHUKOM MUTAHUS
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