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MNOACHUTEJIbBHAS 3AITMCKA

ConeprkaHue mporpaMMbl HalIpaBJIeHO HAa (POPMUPOBAHHUE €CTECTBEHHOHAYYHOIN TPAMOTHOCTH y4aIlUXCsl U
OpraHu3aIIo U3y4YeHUs: (PU3MKU Ha JeSITeIbHOCTHON OCHOBE. B Hell yUUTHIBaIOTCS BO3MOXKHOCTH MTPEIMETA
B peanu3auuu TpedoBanuii PI'OC OO0 k miaaHupyeMbIM JTHYHOCTHBIM U METAIPEMETHBIM PE3YJIbTaTaM
00yueHus, a TAK)KE MEXIPEAMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX yUEOHBIX IIPEAMETOB Ha YPOBHE
OCHOBHOTO O0IIIer0 00pa3oBaHusl.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusukn — cucteMoo0pa3yromuii Al €CTECTBEHHOHAYUHBIX YU€OHBIX MTPEIMETOB, IIOCKOIBKY
¢u3nUecKre 3aKOHbI JISKAT B OCHOBE MPOLIECCOB U SBJICHUH, H3y4aeMbIX XUMHEH, ONOJIOTHEH, acCTPOHOMHUEH
U Qusnueckoii reorpadueid. dusznka — 3TO MpeaAMET, KOTOPHII HE TOIBKO BHOCUT OCHOBHOM BKJIA/I B
€CTeCTBEHHOHAYYHYIO KapTUHY MHpPA, HO U IPEAOCTABIIsIeT Haubosiee sicHble 00pa3Ibl IPUMEHEHHS HAyYHOTO
METO/1a MO3HAHUS, T.€. ClIoco0a MOydIeHUs] JOCTOBEpHBIX 3HaHUH 0 Mupe. Hakonen, ¢puznka — 310
IpeIMET, KOTOPbII HApsAAY C IPYTUMHU €CTECTBEHHOHAYYHBIMU IIPEIMETaMU JIOJIKEH 1aTh MIKOJbHUKAM
IPECTaBICHNE 00 YBJIEKATEIbHOCTH HAYYHOI'O UCCIIEOBAHUS U PAIOCTU CAMOCTOSITEIbHOIO OTKPBITHS
HOBOT'O 3HAHMSL.

OpnHa U3 T1aBHBIX 33734 (PU3NUECKOro 00pa3oBaHuUs B CTPYKType 001Iero oopa3oBaHusi COCTOUT B
(OpMHPOBAHNH €CTECTBEHHOHAYYHOU I'PaMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOM Macchl 00yJaroImuxcs,
KOTOpBbIE B JJajibHEHIIEM Oy IyT 3aHATHI B CaMbIX pa3Ho 00pa3HbIX cdepax aesrenbHocTH. Ho He MeHee
BaXHOMW 3aJ1a4ei SBJICTCS BBISIBJICHUE U MIOArOTOBKA TAJIAHTJIMBBIX MOJIOABIX JIFOJEH ISl IPOAOIIKEHUS
o0pa3oBaHus U JaibHeleld npopeccuoOHaTIbHON 1A TeIbHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX
UCCIICIOBAaHUN U CO3[JaHUU HOBBIX TEXHOJOIHH. COrslacHO NPUHATOMY B MEXyHAPOJAHOM COOOIIECTBE
ornpeenenuto, «KEcrecTBeHHOHaY4Hasi TPAMOTHOCTb — 3TO CITIOCOOHOCTD YeJI0BEKa 3aHUMAaTh aKTUBHYIO
IpaXXJJaHCKYIO MO3UIIMIO MO OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMH, U
€ro TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYUYHBIMH UiesiIMU. HaydyHO rpaMOTHBIN 4EI0BEK CTPEMUTCS
y4acTBOBAaTh B ApT'yMEHTUPOBAHHOM OOCYKJIEHUU NPOOIeM, OTHOCALINXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TpeOyeT OT HEro CIEAYIOUIMX KOMIIETeHTHOCTEH:

— HAY4YHO OOBACHATH SIBJICHUA,
— OIICHUBATb U TIOHUMATb 0COOEHHOCTH HAaYYHOI'O UCCIICAOBAHUA,
— HHTCPpHPCTUPOBATH JAaHHBIC U UCITOJIB30BATh HAYYHBIC JOKA3aTCIIbLCTBA AJI ITOJTYUCHUS BBIBOJOB.

N3yuenue pu3nku ciocoOHO BHECTH pelIaloNInii BKJIaa B (popMHpOBaHUE €CTECTBEHHOHAYYHOMN
TPAaMOTHOCTH OOYJarOITUXCS.

HEJIN U3YYEHUA YYEBHOI'O IPEJIMETA «®PU3UKA»

Lenu n3yyenus Gpu3uKu Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHus onpezeneHs! B Konnenmmu
npenojiaBanus yueoHoro npenmera «dusnka» B 00pa3oBaTesbHbIX opranuzanusx Poccuiickoit dexepannu,
peau3yIoLIMX OCHOBHBIE 00111e00pa3oBaTeIbHbIe IPOrpaMMBbl, YTBEp K IEHHOH perienuem Komnernu
MunucrepcrBa npocsetienus: Poccuiickoit @eneparyn, npotokoin ot 3 nexkadps 2019 r. Ne [TK-4BH.

Lenu u3ydenus Gu3MKu:

— npuoOpeTeHne nHTepeca U CTpeMIIeHHs 00yUYalOIIMXCs K HAyYHOMY U3YYEHUIO TPUPO/IHI,

pa3sBUTHE HMX MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

— Pa3BUTHC HpGI[CTaBJIeHI/Iﬁ 0 HAYYHOM MCTOJC MMO3HAHUA U (I)OpMI/IPOBaHI/Ie HUCCICIOBATCIBCKOTO
OTHOIICHMHS K OKPYKaIOIIUM ABJICHUAM,



— (opMHUpOBaHME HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4eHUsI OCHOB CTPOCHUS MaTEpPHH U
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3HKHU;

— ¢opMHpOBaHUE MPEACTABICHUHN O POJIM (PU3UKH 711 PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHIL;

— pa3BHUTHE NPEACTABICHUI 0 BO3MOXKHBIX cepax Oyaymien npoeccnoHaIbHOM e TebHOCTH,
CBSI3aHHOM C (PU3MKOM, MOJITOTOBKA K JaJbHEHIIEMY O0Y4YEHHIO B 3TOM HAIlPaBJICHUH.

JlocTrKeHHEe ITUX 1eJIel Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs 00€CIIeYNBACTCS PEIICHUEM
CIICIYIOIIMX 3a/1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHUH BCUICCTBA, O MEXAHUYCCKHUX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MAHUTHBIX U KBAHTOBLIX ABJICHUAX

— MpuoOpEeTeHNEe YMEHUN OMMHUCHIBATH M OOBSICHITH (DU3MUECKHE SIBIICHUS C UCIIOIH30BAHUEM
MOJTyYCHHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEHICHHUS POCTEHIINX PACYETHBIX 33124 C UCTIONB30BaHUEM (PU3HUECKUX
MOZEJIEH, TBOPUYECKUX U IIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— Pa3BUTHUC YMGHI/Iﬁ Ha6J'IIOI[aTB INPpUPOAHBIC ABJICHUA U BBIIIOJIHATDL OIIBITHI, na60paT0pHLIe pa6OTI>I n
OKCIICPUMCHTAJIbHBIC UCCIICAOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOCHHE MPUEMOB PabOTHI ¢ HHPOPMAITUEH PU3NIECKOTO COIePIKAHUS, BKIIOYast HHPOPMAITHIO O
COBPEMEHHBIX JOCTI)KCHUAX (PU3UKH; aHATH3 U KPUTUYECKOE OIICHUBaHKHE WH(OPMALIUU;

— 3HAKOMCTBO €O chepamu MpopecCHOHATHHON AEITeIbHOCTH, CBI3aHHBIMU C (DU3UKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUIX (PU3MUECKON HAYKH.
MECTO YYEBHOTI'O NIPEJMETA «®U3UKA» B YUEGHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 ¢usuka apnsercs 00g3aTenbHbIM IIPEIMETOM Ha YpOBHE OCHOBHOT'O
oOmiero oopazoBanus. JlaHHas mporpaMma rnpeaycMaTpuBaeT u3ydeHrue Gu3nky Ha 6a30BOM YpOBHE B
00bEéMe 238 41 3a Tpu rosa oOydeHus 1o 2 4 B Heseno B 7 U 8 kiaccax M 1o 3 4 B HeJlelnto B 9 kiacce.



COJEPKAHUE YYEBHOI'O IIPEAMETA

7 KJIIACC

Pazjnen 1. ®u3uka u e€ poJib B MO3HAHHH OKPY:KAIOIIEro MUpa

®duzuka — HayKa 0 IpUpojie, u3ydaeT (pu3nveckue BICHUS: MEXaHUYEeCKHE, TEIIOBBIC, DJIEKTPUUECKHE,
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuyuHbl. M3mepenue ¢pusznueckux BennyuH. Gusznueckue npudopsl. [lorpemHocts
u3MepeHuil. MexayHapoaHas cucTemMa eIuHUIL.

Kak ¢usuka u apyrue ecTeCTBeHHbIE HAYKU U3Y4alOT NMpUpoy. EcrecTBeHHOHAYYHBIN METO] TO3HAHUS:
Ha0JII0/IeHUE, TOCTAHOBKA HAYYHOTO BOMPOCA, BHIABI)KEHHUE THIIOTE3, SKCIIEPUMEHT 10 IPOBEPKE TUIIOTES,
00BsicHeHUE Ha0MI01aeMoro sBieHus. Onucanue GU3NIeCKuX SBICHUN ¢ TOMOIIBIO MOJIEIICH.

JdemoHcTpauuu
1. Mexanuyeckue, TEIUIOBbIE, 2JIEKTPUYECKIE, MATHUTHBIE, CBETOBBIC SIBICHHUS.
2. ®uznyeckue MpudOpPHI U MPoIeIypa NPSIMbIX U3MEPEHUI aHATIOTOBBIM U LIU(PPOBBIM MIPHUOOPOM.

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenue LeHbl A€ICHUS IIKaIbl U3MEPUTEIBHOTO MpUdOpa.

2. I3mepeHue paccTosHUH.

3. U3mepenne 00bEMa )KUIKOCTH M TBEPIOTO Tea.

4. OnpezneneHue pa3MepoB MaJlbIX TeJ.

5. 3mepenue Temneparypsbl Ipy HOMOILH KUAKOCTHOIO TEPMOMETpA U AaTYMKA TEMIIEpaTyphl.

6. IIpoBenieHue ncciea0BaHus 10 MPOBEPKE TMIOTE3bl: JAIbHOCTh MOJIETA MAPUKA, MTYILEHHOIO
TOPU30HTANIBHO, TEM OO0JIblIe, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3nen 2. [lepBonauajibHbIe CBe/IEHNS 0 CTPOEHHUH BellleCTBA

CTpOGHI/Ie BCIICCTBA: aTOMbBI U MOJICKYJIbI, UX Pa3MCPhI. OHBITI)I, AOKa3bIBAIOIINUE JUCKPETHOC CTPOCHHUEC
BemecTBa. OMBITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA.

JIBr>kenue yacTuil BemiecTBa. CBsI3b CKOPOCTH JABMKEHUS YaCTHI] C TeMIIepaTypoil. bpoyHoBckoe
nBrxkeHue, 1ud¢ys3us. BzanMmoaelicTBre 4acTull BEIIECTBA: MPUTSHKEHNE U OTTAJIKMBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, KUAKOCTEH 1 TBEPABIX (KPUCTAJUTMUECKHUX ) TEJ.
Bsanmocssa3s MCXKOY CBOMCTBaAMH BCIICCTB B PA3HBIX arp€raTHbIX COCTOAHUAX U UX aTOMHOMOJICKYJISAPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIbl. B3aMMOCBS3b MEXK/Ty CBOWCTBaMH BEIIECTB B
PAa3HBIX arp€raTHbIX COCTOAHHUAX U UX aTOMHOMOJICKYJIAIPHBIM CTPOCHUECM. OcobenHocTH arperaTHbIX

coctostHUM Boibl. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

JdemMoHcTpauuu

1. HaGmoieHre OpOyHOBCKOTO JIBUXKEHHS.

2. HaGmonenune nuddysuu.

3. HaGmonenue siBJIeHUH, OOBSACHIIOMUXCSA MPUTSHDKEHUEM I OTTAJIKUBAaHUEM YaCTHI] BEIIECTB.

JlabGopaTopHble padoThI U ONBITHI

1. Onenka nuaMeTpa aToMa METOJIOM PSAOB (C UCMONIb30BaHUEM (oTorpaduit).
2. OnBITHI 110 HAOTIOACHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OnBITHI 10 OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYISIPHOTO MPHUTSKEHUSL.

Pasnen 3. /IBH:KeHHMe M B3aUMO/1eiiCTBHHA

Mexanunyeckoe IBrxeHrue. PaBHoMepHOe U HepaBHOMEpHOE ABMKEeHUE. CKOpocTh. CpeHssi CKOPOCTh MPU
HEPaBHOMEPHOM JIBM>KEHUU. Pacuér myTu u BpeMeHu ABuKeHus. PaBHOMEpHOE 1 HEpaBHOMEPHOE JBU -
xenue. Ckopocthb. CpeiHsisi CKOPOCTh TPU HEPABHOMEPHOM JIBM>KEHUH. Pacuér myTH v BpeMeHH JIBUXKEHUS.



SIBnenune nHepuuu. 3akoH HHepUU. B3anmoaeicTBre Ten Kak TPUYMHA U3MEHEHHSI CKOPOCTHU JIBH>KCHUS
Tenn. Macca kak Mepa nHepTHOCTH Tena. [InmoTHocTs BemecTBa. CBsA3b IIIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B
eanHAIe 00bEMA BEIIECTBA.

Cuna xak XxapakTepucTHKa B3auMoelcTBus Tes. Cuna ynpyroctd u 3akoH ['yka. i3mepenue cuiisl ¢
MOMOIIIbIO IUHAMOMETpA. SIBJIeHHE TATOTEeHU U cuia TsbkecTu. Cuita TsbkecTy Ha Apyrux miaHerax (MC).
Bec Tena. HeBecomocts. CrioxeHue cuil, HallpaBJIEHHbIX 110 0AHOH npsMoil. PaBHozeicTByromas cuil. Cuia
TpeHusl. TpeHne CKoybKeHus U TpeHue 1nokosi. Tpenue B npupoae u texuuke (MC).

JdemoHcTpauuu

1. HaGmoieHre MeXaHM4eCKOro ABMKEHUS TEla.

2. MI3mepeHne CKOPOCTH MPSIMOIMHEHHOTO JABHKEHHUS.

3. HaGmronenue siBJIeHUS MHEPIIHH.

4. HaGnroenue U3MEeHEHHs CKOPOCTHU TPU B3aUMOICHCTBUH TeEIL.
5. CpaBHeHuE Mace 10 B3aUMOJEHCTBUIO TEI.

6. CinoxxeHue cuJl, HapaBJICHHBIX 110 OJHOM MPSIMOA.

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenne CKOPOCTH PaBHOMEPHOT'O JBM)KEHUS (LLIApUKA B )KUIKOCTH, MOJIEIH JIEKTPHUUECKOTO
ABTOMOOWJIS U T. 11.).

2. OnpeneneHue cpeiHeil CKOPOCTH CKOJIbKEHUs OpyCcKa MU LIapuKa 110 HAKJIOHHOW IIOCKOCTH.

3. Onpenenenue mIOTHOCTH TBEPIOTO TeENA.

4. OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTshKeHH (1edopMaiin) MpyKHUHBI OT MPHIIOKEHHON
CHJIBI.

5. OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHHUS CKOJIBKEHUS OT Beca Tella M XapakTepa
COIIPUKACAIOIIUXCS TOBEPXHOCTEN.

Paznen 4. JlaBiienne TBEPABIX TeJl, }KMIAKOCTEN 1 ra3oB

Hasnenue. CriocoObl yMEHbIIICHUS U YBEIHUEHUS AaBieHus. J[aBneHue raza. 3aBUCUMOCTh IaBIIEHUS Ta3a
ot 00bEMa, Temriepatypsl. [lepenada naBieHus TBEPABIMU TEIAMH, KUAKOCTSIMH U Ta3aMu. 3akoH [lackais.
[THeBMaTHYEeCKUE MAIIMHEL. 3aBUCUMOCTD JIABJICHHSI )KUKOCTH OT TITyOUHBI. [ MIpocTaTHIeCKHid mapaIokce.
Coobmaromuecs cocyasl. [ mapaBInyeckue MeXaHu3Mbl.

ATtmocdepa 3emau u atMocepHoe naBiaeHue. [IpuunHbl cylecTBoBaHUS BO3AYITHONW 000JI0UKH 3EMIIH.
OmnsiT Toppuuennu. M3mepenue atMoc(hepHOTO JaBIeHUs. 3aBUCHMOCTb aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJ] ypOBHEM Mopsi. [Ipubopsl s u3MepeHus: arMochepHOro JTaBIeHHUS.

JleiicTBrE KUIKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX Teo. BriTankuBaromas (apxumenoBa) cuia. 3akoH
Apxumena. [InaBanue ten. BozayxomnnaBanue.

JdemMoHcTpanuu

. 3aBUCHMOCTb JIaBJIEHUS aza OT TEMIEPATYypPHI.

. Ilepenava naBieHus KUAKOCTHIO U Ta30M.

. Coobmraroriuecs: CoCy/Ibl.

. 'mppaBinueckuii rpecc.

. IlposiBnenue neiictBust arMoc(hepHOTO JaBIECHUS.

. 3aBUCUMOCTbH BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH TeNa U MIOTHOCTH KHUJIKOCTH.

~N o OB~ W DN

. PaBeHCTBO BBITAJIKUBAIOMIEH CHIIBI BECY BBITECHEHHOM >KHUIKOCTH.
8. YcnoBue nuaBaHus Tel: IJIaBaHUE WU MOTrpy’>XCHUC TCJI B 3aBUCUMOCTU OT COOTHOIICHUSA IUIOTHOCTEH
TCIa U XKUJIKOCTH.

JlaGopaTopHble padoThI U ONBITHI
1. MlccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOrpyKEHHOM B )KUKOCTh YAaCTH Tela.



2. OnpeneneHre BBITATKUBAIONIEH CHITBI, ICUCTBYIOIICH HA TEJI0, TOTPYKEHHOE B )KHIKOCTD.

3. [IpoBepka HE3aBUCUMOCTH BHITAIKMBAIOIICH CHIIBI, IEHCTBYIONIEH HA TEJIO B )KUIKOCTH, OT MacChl Tela.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUIIBI, ACHCTBYIOIICH HAa TENO B )KUIKOCTH,
0T 00bEMa MOTPYKEHHON B HKUIKOCTh YACTH T€JA U OT IJIOTHOCTHU KUIKOCTH.

5. KoncrpynpoBanue apeomerpa Ui KOHCTPYUPOBAHUE JIOAKHU U OMpefiesieHne e€ rpy30noJbEMHOCTH.

Pa3nes 5. PaGora m MomHOCTh. DHeprus

Mexannueckasi pabora. MOIIHOCTb.

[IpocTbie MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs IOCKOCTb. [IpaBuio paBHoBecus peruara. [Ipumenenue
IpaBUiIa paBHOBECHS pblyara K 06J0Ky. «300Toe npaBuwio» Mexanuku. KIIJ mpocTIx MeXaHU3MOB.
[IpocTbie MexaHU3MBI B OBITY M TEXHUKE.

Mexanunueckas 3Heprusi. Kunernueckas u noreHuanbHast sHeprus. Ilpespaiienue oqHoro Buia
MEXaHUYECKOM SHEpIruu B Ipyroil. 3aKOH COXpaHEHUs SHEPTUU B MEXAHUKE.

JdeMoHcTpamun
[IpuMepsl IPOCTHIX MEXAHU3MOB

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenue paboTsl CUIIBI TPEHUS IPH PAaBHOMEPHOM JBM)KEHUH TeJa 110 TOPU30HTAIBHOM
IIOBEPXHOCTH.

2. VccnenoBanue yCIoBUI paBHOBECHS pblyara.

3. U3mepenne KI1/] HakIOHHOM TIOCKOCTH.

4. V3y4yeHue 3aKOHa COXPAHEHUS MEXAHUYECKON SHEPTUH.

8 KJIACC

Pa3nen 1. TenjioBole sIBJIEHHUS

Mopenu TBEPIOTO, )KUIKOTO M Ta3000pa3HOTO COCTOSHMM BemecTBa. Kpuctammnyueckue u amopgHbIe Tena.
OObsicHEHHE CBOMCTB ra3oB, )KUJIKOCTEH U TBEPBIX TEJ HA OCHOBE MOJOKEHUN MOJIEKYIIPHO-KUHETUYECKOM
teopur. CMaurBaHWE U KaMMIISIPHBIC sIBICHUS. TeIioBoe paciupeHue 1 CkaTue.

Temmnepatypa. CBsi3b TEMIIEpaTyphbl CO CKOPOCTHIO TETNIOBOTO ABUKEHUS YACTHII.

Buytpennss sueprust CriocoObl N3MEHEHUS BHYTPEHHEH SHEPrUU: TeIUIoNepeaya u COBepIIeHne paboThl.
Buael renonepenaun: TENIONPOBOAHOCTD, KOHBEKIIMSA, U3IIYUEHHUE.

KonnuecTBo TemnoTel. Y aenbHas TEMIOEMKOCTh BEIIECTBA. T eMI000MeH U TEIIOBOE PaBHOBECHE.
VYpaBHenue TerioBoro 6ananca. [InaBnenue u oTBepeBaHNe KPUCTATNIMYECKUX BEIIECTB. Y NeIbHas
terutoTa masneHus. [Tapoobpazosanue u konnencanus. Ucnapenne (MC). Kunenue. Y aensHas Temnora
napooOpa3oBaHus. 3aBUCUMOCTb TeMIIEpaTyphl KUIIEHUs OT aTMOC(HEpHOro AaBlieHUs. BiakHOCTh BO3TyXa.

DHeprus TOIUIMBA. Y JeJIbHAs TEIUIOTa CTOPAHMSL.

[Tpuntume! padoTe! TermnoBsix Asuratenei. KI1JI remmoBoro aeuratens. TenaoBsie IBUTATEIN U 3aITUTa
okpyxaroriet cpensl (MC). 3akoH coxpaHeHUs U IIPEeBpaIleHHs SHEPTUHU B TerIoBbIX nporeccax (MC).

JdemoncTpanuu

1. HabmioneHne OpOYHOBCKOTO JIBHIXKEHHS

. HaGmonenue nuddysun

. Habmoienue siBieHn CMauMBaHUs U KAaTWJUISIPHBIX SIBICHUN

. HabmroteHue TenaoBoro pacumpeHus Tel

. I3aMeHeHune naBieHus ra3a mpu U3MeHEHHH 00bEMa U HarpeBaHUU WIIH OXJIAKICHUH
. [IpaBuiia u3MepeHust TEMIEPATYPHI

. Buael remionepenauu

O N O O & WODN

. OxnaxxaeHue npy coBepiieHu padboThl



9. HarpeBanue mipu coBepIiiieHUN pabOThl BHEIIHUMHE CHJIAMHU
10. CpaBHeHuUE TEIUIOEMKOCTEH PAa3IMYHbIX BEIECTB

11. HaGmroneHue KuneHust

12 .HaGmroieHue mocTOSTHCTBA TEMIIEPATYPHI PH IIIaBICHUH
13. Monenu TeroBbIX ABUTATENCH

JlaboparopHbie padoThl M ONIBITHI

1. OmnbIThI 10 OOHAPY)KEHUIO NEHCTBHS CHIT MOJIEKYJISIPHOTO TIPUTSDKEHUS

2. OnBITHI IO BBIPALIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MITH caxapa

3. OnbITHI 10 HAOJIOJCHUIO TETNIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEI

4. OmnpeneneHue AaBJICHUS BO3yXa B OAJUIOHE IIIPHUIIA

5. OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JaBJIEHUSI BO3/1yXa OT €ro 00bEMa U HarpeBaHUs NN
OXJIaXKICHUS

6. [IpoBepka ruImoTe3bl TNHEHHOW 3aBUCUMOCTH JUTHHBI CTOJIOHUKA KUIKOCTH B TEPMOMETPUUICCKON TPYOKe
OT TeMIEepaTypsl

7. HabnroieHne n3MeHeHusl BHYTPEHHEHN SHEPruu Tejla B pe3yibTare TeIIonepesauy U paboThl BHEIIHUX
cui

8. UccrnenoBanue siBIEHUS TEIJI000OMEHA MTPH CMEIIMBAHUH XOJOIHOM U TOPsSTUeit BOJIBI

9. Ompenenenue KOJIMYECTBA TEIIOTHI, MOJIYYSCHHOTO BOIOM MPHU TEIIOOOMEHE ¢ HarpeThIM
METAJIIMYECKUM LIUJIMHAPOM

10. OnpeneneHue yaeabHOM TEINIOEMKOCTH BELIECTBA

11. ViccnenoBanue mpoiiecca ucrapeHus

12. Onpenenenne OTHOCUTENHHON BIAYKHOCTH BO3TyXa

13. Onpenenenue yaenbHON TEIUIOTHI MJIABICHUS JIbJA

Paznen 2. 3J1€KTpl/I‘leCKI/[e N MAaroHuTHbIC SAIBJICHUSA

Onektpuzaius Ten. [[Ba pona anexTpudeckux 3apsiaoB. BzanmopeiicTBue 3apsokeHHBIX Tenl. 3akoH Kymnona
(3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apSKEHHBIX TeJl OT BEJIMYMHBI 3aps10B U PACCTOSHUS MEX]Y TEIaMH).

OnexTpuueckoe nose. HanpsxEHHOCTh 35eKkTpruueckoro nois. [IpuHiun cynepno3unum 31eKTpUIeCcKuX
noJiel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuueckux 3apsaoB. DJIeMeHTapHbIN dniekTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHuku
U IURJIEKTPUKH. 3aKOH COXPAHEHHSI SJIEKTPUUECKOTO 3apsiia.

ONEKTPUUECKUN TOK. Y CIOBHS CYILIECTBOBAHUS 3JIEKTPUUECKOIr0 TOKa. VICTOUHNKH ITOCTOSHHOTO TOKA.
JlelicTBuUS 2JEKTPUUECKOT0 TOKa (TEIIOBOE, XMMHUYECKOe, MarHUTHOE). DIEKTPUYECKHH TOK B KUAKOCTSIX
U razax.

Onexrpuueckas nemnb. Cuina Toka. DlIeKTpuieckoe HanpspkeHne. ConpoTHBIIEHNE TPOBOAHUKA. Y IEIbHOE
COIPOTHBIIEHUE BelecTBa. 3akoH OMa 115 yuacTka nen. [locienosarenbHoe U napajuieIbHOE COEINHEHNE
IIPOBOJHUKOB.

PaboTa 1 MOITHOCTb 3JEKTpHUECKOro Toka. 3akoH J[xoyns— JleHmna. DnekTpuueckue ey 1 noTpeduTenu
3JIEKTpHUECKO SHepruu B ObITy. KopoTkoe 3ambikaHue.

IloctosiHHBIE MarHUTHl. B3anmozeiicTBie MOCTOSHHBIX MarHUTOB. MarHuTHOE mosie. MarHuTHoe mnose
3eMJIu M €ro 3HaYeHHe JUIs )KU3HU Ha 3emiie. OnelT OpcTtena. MarHuTHOE 1oJie 3JIEKTPUUECKOT0 TOKa.
[IprmMeHeHre IeKTPOMAarHuTOB B TEXHUKE. J{efiCTBHE MarHUTHOTO IOJISl HA IPOBOJHUK C TOKOM.
DNEeKTpOoABUTaTEIb TOCTOSHHOTO TOKa. Vcronb30BaHue 2JIeKTpoIBUraTellel B TEXHUUECKUX YCTPOHCTBAX U
Ha TPaHCIOpTE.

Omnertel @apanes. SABnenue anekTpoMaruuTHON HHAYKIUH. [IpaBmino Jlenma. Dnexkrporeneparop. CriocoOs
MOJTyYEHUS JIEKTPUUECKON SHEPTHH. DIEKTPOCTAaHIIUN Ha BOZOOHOBIISIEMBIX HICTOYHHKAX SHEPTHH.



JdemoncTpanuu

1. DOnexrpuzauus Ten

JIBa poJia 3NEKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apsKEHHBIX Tell
YCTpOUCTBO U AEUCTBUE DIIEKTPOCKOIIA

DnexTpocTaTuuecKas HHAYKIUS

3aKOH COXpaHEHUs AEKTPUUECKUX 3apsA0B

[IpOoBOIHMKY U TUIIEKTPUKH

MonenpoBaHu€e CUIOBBIX JTUHUH IEKTPUYECKOTO MOJIS

M cTOYHMKH IOCTOSTHHOTO TOKA
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JIeNCTBUA AIEKTPUIECKOT0 TOKA
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. DIIEKTPUUECKHUH TOK B KUJIKOCTU
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. 'a30BBI1 pa3psn
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. U3mepenue cuiibl TOka aMrnepMeTpom
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. I/I3MepeHHe QJICKTPHUYCCKOI'0 HANPSKCHUSA BOJIBTMCTPOM
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. Peocrar 1 MarasuH conpoTUBICHUN
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. B3aumoaeicTBre MOCTOSSHHBIX MATHUTOB

=
D

. MO,I[GJ'II/IpOBaHI/Ie HCBO3MOXXHOCTH Pa3AaCJICHUA ITIOJIFOCOB MAarnuTa

-
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. MO,I[GJ'II/IpOBaHI/Ie MarHMTHBIX MOJICH OCTOSSHHBIX MAarHUTOB

=
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. OneIT OpcTena

=
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. MarauTHoOE 1oJjie TOKa. DJIEKTPOMArHuT

20. JleticTBHE MarHUTHOTO IOJISI HA TPOBOIHKMK C TOKOM

21 DneKkTpoaBUTaTEb IIOCTOSTHHOTO TOKA

22. ViccnenoBaHue SIBICHHS DJICKTPOMArHUTHOM WHAYKITHA

23. OnbiTer Dapanes

24. 3aBUCUMOCTb HAITPABJICHUS UHAYKIIMOHHOTO TOKa OT YCJIOBHH €r0 BOZHUKHOBEHUS

25. DeKTporeHepaTop MOCTOSHHOTO TOKa

JlabopaTopHbie padoThl M ONBITHI

1. OnbIThl O HAOJIOIEHUIO SJIEKTPU3ALIUMHU TeJl HHIYKIUEH U TPU COPUKOCHOBEHUH
HCCHGI{OB&HI/IC I[CI\/JICTBI/ISI QJICKTPHUYCCKOIO I1OJIAA Ha MPOBOAHUKHU U JUDJICKTPHUKU
CoOopka u mpoBepka padOThI JIEKTPUUECKOM 1T MTOCTOSTHHOTO TOKa

W3mepeHue u peryaTupoBaHue CUIIBI TOKa

a s w

H3mepeHue u perynTupoBaHre HapsKEeHUs

6. HccnenoBaHue 3aBHCUMOCTH CHUJIBI TOKA, HIIYIIETO Y€PE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOpa U
HANPSDKEHUS Ha PEe3UCTOpe

7. OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh DJIEKTPHUYECKOTO COMPOTUBIIEHUS MIPOBOIHUKA OT €T0 JUIUHBI,
TUTONIAJIN TIOTIEPEYHOTO CEUSHUS U MaTepralia

8. Tlpomepka mpaBua CIOKEHHS HAMPSHKSHUI TTPH TTOCTIE0BATEIFHOM COSIUHEHHUH JIBYX PE3UCTOPOB

9. Tlpomepka mpaBwIIa I CHITBI TOKA TIPH MAPAJUICITEHOM COSTMHEHUN PE3UCTOPOB

10. OnpenencHue pabOTHI AMEKTPUICCKOTO TOKA, UAYIIETO Yepe3 PE3UCTop

11. OnpeneneHre MOIIHOCTH IEKTPUUECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HIYILIETO YePE3 JIAMITOUKY, OT HAMpsDKEHUS Ha Hel

13. Onpenenenne KI1J] HarpeBarens

14. UccnenoBanye MarHUTHOIO B3aUMOIEHCTBUS IOCTOSHHBIX MAarHUTOB

15. 3yyeHre MarHUTHOTO TIOJISl IOCTOSIHHBIX MarHUTOB IIPHU WX OObETUHEHUH U Pa3IeICHUH

16. UccnenoBanue NeHCTBUS SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY



17. OnbITHL, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHIIBI B3aUMOICHCTBHSI KaTYIIKHA C TOKOM M MarHuTa OT
CHJIBI TOKA U HAIpaBJICHUS TOKA B KaTYILKE

18. M3yuenne nefCTBHS MAarHUTHOTO ITOJISl HA MTPOBOJHUK C TOKOM

19. KoncrpyupoBanue u u3y4eHue pabOThI AIIEKTPOABHIATEIS

20. Usmepenne KI1/] anekTpoaBuraTesibHOM yCTaHOBKH

21. OBITHI 1O UCCIIEAOBAHUIO SIBJIICHUS 3JIEKTPOMArHUTHONW MHIYKIIMH: UCCIICAOBAaHIE N3MEHEHHI
3HAYCHMS ¥ HAIPaBJICHUS HHIYKIIMOHHOTO TOKA.

9 KJIACC
Paznea 1. Mexannyeckue ABJICHHA

Mexanunueckoe nBrxenne. MarepuanbHaas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh MEXaHUYECKOTO
JIBUKEHUs. PaBHOMEpHOE npsiMoIMHEHOEe ABMKeHue. HepaBHOMeEpHOE IPSIMOJIIMHEMHOE IBUKEHUE.
CpenHsisi ¥ MTHOBEHHAsl CKOPOCTb TeJla TP HEPAaBHOMEPHOM JIBUKECHUH.

Yckopenue. PaBHoyckopeHHOE npsiMouHeiiHoe nBmkeHune. CBoboHoe naaenue. OnbITol [anues.

PaBHOMepHOE 1BUKEHUE 110 OKpyKHOCTH. [lepros u yactota obpamienus. JInnelHas u yrioBasi CKOPOCTH.
LleHTpoCcTpEMUTENBHOE YCKOPEHUE.

IIepBeiit 3akoH HproTona. Bropoit 3akon Herorona. Tperuit 3akon Herorona. [Ipuanun cynepnosunnu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: Ciiia TPEHUS! CKOJIBKESHUS, CHJIa TPEHHS TIOKOSI, IPYTHUE BUIBI
TPEHUSI.

Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUsS. Y CKOpEHUE CBOOOIHOTO MajieHusl. J[BryKeHUE MIaHeT
Bokpyr Connna (MC). [lepBast kocMudeckasi CKOpocTb. HeBecoMOCTh U meperpy3Ku.

PaBHOBecue marepuanbHoi Touku. AGCo0THO TBEP0E Teno. PaBHOBEcHe TBEPIOTO Tela C 3aKPETIEHHOM
OCblo BpamieHus. MomeHT cuibl. LIeHTp TskecTn.

Nmnynec Tena. U3menenne umnyinsca. Mmynbce cuibl. 3aK0OH COXpaHEHUS UMITyJIbca. PeakTuBHOE
neuxenune (MC).

Mexanunueckast paboTa 1 MOIIHOCTb. PaboTa cuil TSHKECTH, yIpyrocTH, TpeHust CBsi3b SHEPTUU U PabOTHI
[ToreHnnanpHast SHEpPrus TeNa, HOJHATOrO HaJl IOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas 3Heprus cxaTon
npyxusbsl. Kunetnueckas sHeprus. Teopema 0 KHHETUUECKON SHEPTUU. 3aKOH COXPAHEHUS] MEXaHUYECKON
SHEpPTUHU.

JdemMoHcTpanuu

HabmoneHne MexaHU4ecKoro IBUKEHUS Tella OTHOCUTEIBHO pa3HbIX TEJl OTCUéTa

CpaBHeHuE MyTe U TPACKTOPHUM JIBUKEHHS OJHOTO U TOTO )K€ TEJIa OTHOCUTEIBHO Pa3HBIX TEJl OTCUYETA
N3mepenune ckopocTH U YCKOPEHHUS TPSIMOJIMHENHOTO JBUKECHHUS

HccnenoBanre NpU3HAKOB PaBHOYCKOPEHHOTO IBUKEHMS

o wn e

Habmronenue nBrkeHUs Tena Mo OKPYKHOCTH
6. HaGmroienne MexaHu4eCcKHX SIBICHHH, TPOUCXOISIINX B cucTeMe oTcuéta «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHHU OTHOCUTENIbHO KaOMHeTa (hU3UKU
7. 3aBUCHMOCTH YCKOPEHHUSI TeJIa OT MACCHI TeJla ¥ ICUCTBYIOIICH Ha HETO CHJITBI
8. HabmroneHue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU Tell
9. M3mMeHeHue Beca TeJa MpU YCKOPEHHOM JABHKCHUU
10.ITlepenaua umnysnbca Mpu B3aUMOJICUCTBUM TeIl
11.ITpeobpazoBanusi YHEPTUH MPU B3AUMOACHCTBUU TEI
12.CoxpaHeHue uMnyJbca Npyu HEYNPYroM B3aUMOJEHCTBUU
13.CoxpaHeHue uMIyJibca Mpu aOCOIOTHO YIIPYTOM B3aUMOACHCTBUHN
14.HaGnroneHne peakTUBHOTO JIBHKCHHS



15. CoxpaHeHre MEXaHUUECKOW SHEPTUH MTPU CBOOOTHOM ITaJICHUN

16. CoxpaHeHnE MEXaHUYECKOW SHEPTUU NIPY IBUKEHUU TeEJIa M0 ASHCTBUEM NPYKUHBI

JlaGopaTopHble padoThI U ONBITHI

1. KoncTpyupoBaHue TpakTa AJisi pa3roHa M JaJIbHEHIIEro paBHOMEPHOTO JBM)KEHUS IIApUKA WIIH
TEJICKKHU

2. Ompenenenue cpenHeil CKOPOCTH CKOJIBXEHUS OpYyCKa WM ABMKEHHSI IApUKa 10 HAKIIOHHOM
TUIOCKOCTH

3. Omnpenenenre yCKOpeHHs Tela MPH paBHOYCKOPEHHOM JIBH>KEHUU O HAKJIOHHOM MJI0CKOCTH

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JBUKEHUH 0€3 HauaJbHOM
CKOPOCTH

5. IlpoBepka runoTe3sl: €ciau Npu PaBHOYCKOPEHHOM ABM)KEHUU 0€3 HaualbHOW CKOPOCTH IYTH OTHOCSATCS
KaK psiJi HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE TPOMEKYTKHA BPEMEHHU OJJUHAKOBBI

6. MccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JTaBJICHUS

7. Omnpenenenne K03PPUITMCHTA TPSHUS CKOJIbKEHUS

8. Ompenenenue KECTKOCTH NPY>KUHBI

9. Ompenenenue paboOTHI CUIIBI TPEHHS IPH PABHOMEPHOM JBIDKEHHUH TEJA 110 TOPU30HTAIBLHON
MIOBEPXHOCTH

10.Onpenenenue paboThI CHIIbI YIPYTOCTH MPU MOIBEME TPy3a ¢ UCMOIB30BAHUEM HEMOBUKHOTO U
MOJIBUYKHOTO OJIOKOB

11.M3yueHue 3aKkoHa COXpaHEHUS SHEPTUU

Paszgen 2. Mexanndeckue K0JI€0aHUA U BOJTHBI

KonebartenbHoe npmxkenue. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUIl: MepUo/l, 4aCTOTa, aMILIUTY/1a.
MareMaTHuecKuii 1 Npy>KUHHBINA MasTHUKU. [IpeBpalienne sHepruu npu KosuedaTreabHOM JIBUKECHUH.
3aryxatomue konebanus. BeiHy)nennbie kosedanus. Pesonanc. Mexanuueckue BosHbl. CBOMCTBa
MeXaHU4eCKuX BOJH. [Ipo H0obHbIE U TIOTIepevYHbIe BOJHBL. J[JTHA BOIHBI M CKOPOCTH €€ pacipOCTpaHEHUSI.
MexaHuueckre BOJIHBI B TBEPAOM Tele, celicMuueckue BosiHbl (MC).

3ByK. 'poMKOCTB 3ByKa 1 BbIcOTa TOHA. OTpaxkeHue 3Byka. IHppa3Byk U yIbTpa3ByK.

JdemMoHcTpanuu

1. HaGmroieHue kosebanuit Te noJ IeHCTBUEM CHUJIBI TSDKECTH U CUJIBI YIIPYTOCTH
2. HaGmoienune konebaHuii Tpy3a Ha HUTH U Ha IPY>KUHE

3. HaGmroieHue BBIHYXICHHBIX KOJIeOaHU U pe30HaHca

4. PacipocTpaHeHue MPOO0IbHBIX U MONEPEYHBIX BOJIH (HAa MOJAEIIH)

5. Habmroienue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKycTHUeCKUi pe30HaHC

JlabGopaTopHble padoThI U ONBITHI

1. Onpenenenre 4acTOTHI U IepUoOAa KojaeOaHUt MaTeMaTHYECKOTO MasiTHUKA

2. OnpeneneHne 4acTOThl U MepHo/ia KOJIeOaHH MPYKUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCIMOCTH TIepro/ia KoJIeOaHH MOABEIIEHHOTO K HUTH TPy3a OT JUIMHBI HUTU

4. UccnemoBaHue 3aBUCMMOCTH TIEpHO0/1a KOIeOaHUH MPY>KUHHOTO MasgsTHUKA OT MacChl Tpy3a

5. [IpoBepka HE3aBUCUMOCTH TIepHOa KolebaHuii rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Tpy3a

6. OTBITH, IEMOHCTPUPYIOIINE 3aBUCHMOCTb ITEPHO/Ia KoJIeOaHUil MPYKMHHOTO MasiTHAKA OT MacChl Tpy3a
U )KECTKOCTH MPY>KUHBI

7. 3mepeHune ycKopeHus CBOOOTHOTO MaIeHUS

Pa3znen 3. BHeRTPOMaFHHTHOC MOJI€ U 3JICKTPOMATHUTHBIC BOJHbI



DJIEKTPOMArHuTHOE ToJIe. DJIEKTPOMAarHuTHhIE BOIHBI. CBOMCTBA AlIE€KTpOMarHuTHBIX BOJH [llkana
SJICKTPOMArHMTHBIX BOJIH. Wcnonp3oBanue 9JICKTPOMArHuTHLIX BOJIH JJIA COTOBOH CBS3HU.

DJIeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.

JdeMoHcTpanuu
1. CpoiicTBa 31E€KTPOMArHUTHBIX BOJH

2. BoHOBBIE CBOMCTBA CBETa
JlaGopaTopHble padoThI U ONBITHI

1. 3y4enue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOIIBI0 MOOMIIBHOTO TeedoHa

Pa3gen 4. CBeToBbIC ABJCHUSA

JlyueBas monens cBera. Mcrounuku ceeta. [IpsmonuneiiHoe pacripocTpaneHue cera. 3atmeHus CosHua u
JIynsl. Otpaxkenue cBeta. I[lnockoe 3epkaiio. 3aKOH OTpaXKEHUs CBETA.

ITpenomnenue cera. 3akoH IpenaoMieHus ceera. [lonHoe BHyTpeHHee oTpaxeHue cBera. Mcnonb3oBanue
IIOJIHOTO BHYTPEHHET0 OTPAKEHUSI B ONTHYECKUX CBETOBOJAX.

Jlunza. Xop aydeit B muH3e. OnTHueckas cucteMa goroarmnapara, MUKpockona u teneckona (MC). I'na3
KaK oNTu4eckas cucrema. bimzopykocTs 1 JalbHO30PKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbliTel HetoToHa. ClioKeHUe CrieKTpaibHbIX 1IBETOB. Jucnepcus
CBeTa.

JdeMoHcTpamun

[IpssMonMHENHOE pacIpOCTpaHEHNE CBETA.

OtpakeHue cBera.

[Tony4yenne n3o0paxkeHUi B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomnenue csera.

OnTu4eckuii CBETOBOIL.

Xon yyeil B coOuparolieit JInH3e.

Xoq s1ydel B pacCEeUBAIOIIEH JINH3E.

O No gk~ whE

[Tony4yenne n300paXkeHU C MOMOIIBIO JIUH3.

9. IlpunHnumn aevicTBus GoToanmnapaTa, MUKPOCKOIIA M TEIECKOTa.
10.Mopens rinasa.

11. Pa3noxeHue 6enoro cBeTa B CIEKTP.

12.TlonyueHue 6e0ro CBeTa NpH CII0KEHUH CBETA PAa3HBIX IIBETOB.

JlabopaTopHbie padoThI U ONBITHI

1. UccnenoBanue 3aBUCUMOCTH YTJIa OTPa)KEHUSI CBETOBOTO JIy4a OT yriia MajeHHusl.

2. MzydeHue XxapaKTeprCTUK U300paKEeHUs IPEIMETa B TNIOCKOM 3epKalle.

3. UccnenoBanuie 3aBUCIMOCTH YTJIa IPEJIOMIIEHUS] CBETOBOTO JIyda OT yTJia MAaJeHHs Ha TPAHUIIE «BO3IYX
—CTEKIIO.

4. TTony4eHue n300paxeHHid C TOMOIIBIO COOMPAIOIIEH TUH3BI

5. Onpenenenne GOKYCHOTO PACCTOSIHHS U OIITUYECKON CUJIBI CO OMPAIOIIEH TUH3BI.

6. OTBITHI 11O Pa3IOKEHUIO OEIIOTO CBETA B CIICKTP.

7. OUBITHI 110 BOCTIPUSITHIO IIBETA MTPEIMETOB MPHU MX HAOIIOEHUH Yepe3 IBETOBbIC (DUITBTPHI.

Pa3nen 5. KBanTOBbBIE sIBJIEHUSI
OmeiTel Pe3epdopaa u uranerapuas Mojienb atroMa. Mogens aroma bopa. Mcmyckanue u norsomieHue
cBera aromoM. KBaHThl. JIuHeUaTbie CIEKTPHI.

PannoaktuBHOCTH. Anb(a, 6eTa u rammansinyderusi. CTpoeHre aToMHOTO siapa. HykinoHHast Moaens



aTOMHOTO sapa. M3oTonsl.
PanuoaktuBHbIe ipeBpanieHus. [lepuoa nomypacmnaga aTOMHBIX sIAEP.
SAnepHble peakuu. 3aKOHbI COXPAaHEHHUS 3aPsI0BOI0 U MAaCCOBOTO YUCEN. DHEPTUs CBSI3U aTOMHBIX SIJEP.
CBs13b Macchl ¥ 3Hepruu. Peakuuu cunresa u aenenus saep. Mcrounuku suepruu Comnuua u 38€371 (MC).
Anepnas sHeprerrka. J[elcTBUS paiOaKTUBHBIX U3Ty4eHUN Ha kuBbIe opranu3mMbl (MC).

JdeMoHcTpanuu

1. CriekTpsl U3IyyeHHUs U MOTJIOLEHUS.

2. CnexTpbl pa3InYHbIX Ta30B.

3. CriexTp BOIOpOAA.

4. HabmroieHne TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3ITy4YCHHUH.

6. Peructpanus n3nydeHus IpupOaHbIX MUHEPAJIOB U MPOJIYK TOB.

JlaGopaTopHble padoThI U ONBITHI

1. HaGuroieHre CIUTOMIHBIX ¥ IMHEWYAThIX CIIEKTPOB U3TY4YCHUSI.

2. ccrienoBanue TPEKOB: M3MEPEHUE YHEPTHH YaCTHIIBI 110 TOP MO3HOMY yTH (110 hoTorpadusm).
3. 3mepenne paanoakTuBHOTO (hOHA.

IToBTOpHTEIBLHO-0000IAKO NI MOYJIb

[ToBTOPUTEIIEHO-0000IIAOIINN MOTYJTb IPETHA3HAYCH JUISI CHCTEMATH3aI[UU U 0000IICHUS ITPEIMETHOTO
COJIepKAaHUS U ONIBbITA IEATEIFHOCTH, TPUOOPETEHHOTO IPU U3YYCHHUHU BCETO Kypca GU3UKHU, a TAaKKe IS
noAroToBKU K OCHOBHOMY rOCYJapCTBEHHOMY AK3aMeHyY 10 (pu3uKe 1Ji1 00ydaroluxcsl, BHIOPABLIMX 3TOT
y4eOHBIN ITpeIMeET.

[Ipu u3yyeHun JaHHOTO MOAYJISI PEATIU3YIOTCS U CUCTEMATU3UPYIOTCS BUbI AEATEIbHOCTH, HA OCHOBE
KOTOPBIX 00ECIIeUnBAETCS JOCTUKEHHUE MTPEIMETHBIX M METAIIPEIMETHBIX TUIAaHUPYEMBIX PE3YyIbTaTOB
o0yueHus, GOPMHUPYETCS €CTECTBEHHO-HAayYHasi TPAMOTHOCTb: OCBOCHHE HaYy4YHBIX METO/I0B HCCIIEI0OBAHUS
SIBJICHUH IPUPOABI U TEXHUKH, OBJIAJICHHE YMEHUSAMH OOBSCHATH (PU3NUYECKUE SBICHUS, TIPUMEHSS
NIOJIyYEHHBIE 3HAHUS, PEIIATh 33/1a4, B TOM YHCJIE KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHATIBEHO AEATENBHOCTHBIN XapaKTep JaHHOTO pa3/ielia pealn3yeTcs 3a CUET TOro, YTO yJaluecs
BBITOJIHAIOT 33JaHNsI, B KOTOPBIX UM NpeJlaracTcs:

— Ha OCHOBE TMOJIYYEHHBIX 3HAaHUH PaCIO3HABaTh U HAYYHO OOBSCHATHh (PU3NUECKUE SIBJICHUS B
OKpY’Karolllel MpUpoJie ¥ NOBCEAHEBHOM KU3HU;

— HCIIOJIB30BATh HAYYHBIC METOAbI UCCIICIOBAHUS (I)I/I3I/I‘leCKI/IX HBHeHHfI, B TOM YUCJIC I ITPOBCPKU

TUIIOTE3 U NMOJYUCHUA TCOPCTUUCCKHUX BBIBOJOB;

— OOBICHITH HAayYYHBIC OCHOBBI HanoOoee BaXKHBIX JIOCTI/I)KeHI/Iﬁ COBPEMEHHBIX TeXHOJ'IOFI/II\/'I,
HAIpuMEp, MPAKTUICCKOr0 UCITOJIb30BaHUA PA3JIMYHbIX HCTOYHHUKOB DHEPIru HAa OCHOBE 3aKOHA Ipe-

BpalICHUA U COXpPaHCHHA BCEX U3BCCTHBIX BUIOB SGHCPTHUHU.

Kaxxnas u3 Tem qaHHOTO paszena BKI0YAeT SKCIIEPUMEHTAILHOE UCCIeI0BaHUE 0000IIAI0IIEro
xapakrtepa. Pa3aen 3aBepiiaercs npoBeeHHEM TUArHOCTHUECKON M OLIEHOYHOM paboThl 32 Kypc OCHOBHOM
ITKOJTHI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

N3zyuenne yuebHoro npenmera «dusnka» Ha ypoBHE OCHOBHOTO O0IETO 00pa30BaHUs JOIKHO
o0ecreuynBaTh JOCTHKEHHE CIEIYIOUINX JINYHOCTHBIX, METAIPEAMETHBIX U IPEAMETHBIX 00pa30BaTEeIbHbIX
pEe3yJbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe 6ocnumanue:
— TMpOSBIIEHUE UHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHIICKOM (pU3MuecKoil HayKu;
— LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxoeno-upascmeennoe ocnumanue:

— TI'OTOBHOCTb K aKTHUBHOMY YY4aCTHIO B O6CY)K,I[€HI/II/I O6H.[CCTB€HHO-3H&‘II/IMBIX U OTHYCCKUX HpO6JICM,
CBA3AaHHBIX C ITPAKTHYCCKHUM IIPUMCHCHUCM JOCTHIXKEHU U (I)I/ISI/IKI/I;

— OCO3HAHHUEC BAXKHOCTH MOPAJIbHO-3TUYCCKUX IIPUHIUIIOB B ACATCIIBHOCTH y‘IéHOFO.
Icmemuueckoe socnumanue:

— BOCIIPpUATHUC 3CTCTUYCCKHX Ka4CCTB (1)H3quCKOﬁ HAayKH: eé TapMOHHUYHOI'O ITOCTPOCHUA, CTPOTOCTH,
TOYHOCTH, JaKOHUYHOCTH.

l[ermocmu HAYYHO20 NO3HAHUA:

— OCO3HaHME LIEHHOCTH (PHU3MUECKON HAYKH KaK MOLIHOIO MHCTPYMEHTA [TO3HAHUS MUPA, OCHOBBI
pPa3BUTHUS TEXHOJOTUH, BaJKHEUILEH COCTABIIAIONIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOH JII0003HATENILHOCTH, MHTEpPECa K UCCIIEI0BATENbCKOM JIeATENbHOCTH.
Dopmuposanue Kyabmypol 300p06b5 U IMOUUOHATLHO20 O1A20NONYYUA:

— OCO3HaHHe LIEHHOCTH 0e30MacHOro 00pasa KU3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM MUPE,
B2XHOCTH TIPABHJI OE30MMACHOTO MOBECHHUS Ha TPAHCIIOPTE, HA JIOPOTaX, C ANEKTPUUECKUM U TETIJIOBBIM
000py/IOBaHUEM B IOMAIIHUX YCIOBHSIX;

— copMupOBaHHOCTH HaBbIKa peIeKCcuu, MPU3HAHKWE CBOETO TpaBa Ha OIIMOKY U TaKOTo Xe Ipasa y
APYTOTO YeNIOBEKa.

Tpyooeoe eéocnumanue:

— AaKTHBHOE y4aCTHE B PEIICHUH MPAKTUUECKHX 3ajau (B paMKax CEMbH, IIKOJIbI, TOpOJia, Kpast)

TEXHOJIOTUYECKON M COIMANIbHOM HANPaBICHHOCTH, TPEOYIOIIKX B TOM UUCIIE U PU3NYECKUX 3HAHUM;
— HHTEepec K MPaKTHYECKOMY H3yUeHHUI0 Mpodeccuil, CBA3aHHBIX C (U3UKOM.
IKonozuueckoe ocnumanue:

— OpHUCHTAllUA Ha IPUMCHCHUC (1)I/I3I/ILICCKI/IX 3HAHUH JJIs1 peUiCHusd 3a1a4 B o0iactu 01<py>1<a101ue171
CpCAbl, IIIaHUPOBAHUA ITOCTYIIKOB U OIICHKU UX BO3MOJKHBIX MMOCJIEACTBUI JJIs oxpymaromeﬁ CpCabl;

— OCO3HaHHE TI00ATBHOTO XapakTepa SKOJOTHYECKHX MPOOIEM U MyTel UX pPelieHusl.
Aoanmayusa odyuarouiecoca K U3MEHAIUWUMCA YCI08UAM COUUATbHOU U RPUPOOHOIL CPedbl:

— MOTpeOHOCTh BO B3aMMOIEHCTBUHU IIPU BHITIOJTHEHUH UCCIIEI0BAaHUIN U MPOEKTOB (hHU3HUECKOM

HaIpPaBJIEHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSM JIPYTHUX;

— TMOBBILIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPaKTHUECKYIO 1EATEIbHOCTb;



— 1oTpeOHOCTh B (JOPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4ncie (OpMYIUPOBATH UACH, TOHATHS,
TUTIOTE3bl 0 (PU3MYECKUX OOBEKTaX W SBJICHHSIX,

— OCO3HaHHE Ne(HUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;
— IJIAaHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHNUH HOBBIX (DM3MYECKHUX 3HAHUIA;

— CTpeMJIEHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPO/Ibl, OOIIECTBA U SKOHOMUKH, B TOM
YHCIIe ¢ UCIOJIb30BaHNEeM (PM3NYECKUX 3HAHUM;

— OILIEHKA CBOUX JCHCTBUIN C yUETOM BIMSHUS Ha OKPYKAIOUIYIO CPEY, BO3MOKHBIX TTI00aJIbHBIX
MHOCJIEJICTBUH.

METANPEIMETHBIE PE3YJIbTATbBI

y}II/IBepcaJILHbIe N03HABaTeJbHbIE JeiicTBUS

ba3zoewie nocuueckue oeiicmeun:
— BBISIBJISTH M XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKU OOBEKTOB (SIBJICHUH);
— yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMKU, OCHOBAHUS JIJIs1 0000IEHNS U CPaBHEHUS;

— BBIABJIATb 3dKOHOMCPHOCTHU U ITPOTHUBOPCYHA B PaCCMATPUBACMBIX (I)aKTaX, JaHHBIX U Ha6J'IIO)IeHI/IHX,
OTHOCAIIHNXCA K (1)143qu0ng SIBJICHHUAM,

— BbIABJIATH NPUIUHHO-CIICACTBCHHBIC CBA3U IIPU U3YUYCHUU (1)I/ISI/I‘ICCKI/IX SIBIICHUH 1 IIpoueccCoB;
ACJIaTh BbIBOJbI C UCIIOJIb30BAHHUEM JCAYKTUBHBIX U UHAYKTHBHBIX YMOSaKHIOquHﬁ, BbIABHUI'aTh
THIIOTE3bI O B3AaUMOCBA3AX (1)I/ISI/I‘ICCKI/IX BCIINYHH,

— CaMOCTOSITETIbHO BEIOMPATh CIIOCO0 pemeHus yaeOHoM GU3NUecKoi 3a1auu (CpaBHEHUE HECKOIBKUX
BapHaHTOB PEIICHHS, BEIOOP HanOo0IIee OXOMAIETO C YIETOM CaMOCTOSATENBHO BBIICTICHHBIX
KpUTEPHEB).

ba3zoevie uccnedoeamenvckue oeiicmeusn:
— HCIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT IMO3HAHUS;

— HOPOBOAUTH IO CAMOCTOATCIIBHO COCTABJIICHHOMY IIJIaHY OIIBIT, HECJIOXKHBIN (1)143PI‘1€CKPII’I
9KCIICPUMCHT, HeOO0IbII0e HUCCICIOBAHUC (1)I/I3I/I‘-ICCKOI"O SABJICHUA,

— OLCHHBATh HA IPUMCHUMOCTb U JOCTOBCPHOCTDH I/IH(i)OpMaHI/IIO, MMOJIYYCHHYIO B XOAC€ NUCCICAOBAHUA
HJIN OKCIICPUMCHTA,

— CaMoCTOATETHHO (OPMYITUPOBATH 00OOIIEHNS U BEIBOBI IO pe3ybTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICOBAHNUS;

— HPOTHO3UPOBATH BO3MOXKHOC JanbHeHnIee Pa3sBUTHC (I)I/I3I/I‘-IGCKI/IX IponecCcoB, a TaKKEC BbIABUT'ATb
MPCAIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paooma c unghopmayuei:

— MPUMEHSATH Pa3IUYHbIE METO/bl, HHCTPYMEHTHI U 3allpOCHI IIPU MOUCKE U 0TOOpe MHPOPMALIUH UITH
JAHHBIX ¢ YUETOM MpeaIoKeHHON yueOHO! (hru3nueckoi 3a1auu;

— aHaJIM3UpPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MH(POPMALIMIO PA3TUYHBIX BUJIOB U POPM
MIPEACTABIICHUS;

— CaMOCTOSTENILHO BEIOMPATh ONTUMAIIbHYIO (POpMY IpECTaBICHUS HHPOPMALIUU U WILTIOCTPUPOBATD

pelaeMble 3a/1a4i HECIOKHBIMU CXEMaMH, TMarpaMMaMu, HHOW IrpaduKoi U X KOMOMHALIUSMH.



YHuBepcajibHble KOMMYHUKATHBHbIE 1eHCTBUS

Obwenue:

— B X0JIe 00CYXIeHHs Y4eOHOT0O MaTepHalia, pe3yJbTaToB Ja0OPaTOPHBIX padOT U MPOCKTOB 33/1aBaTh
BOTIPOCHI IO CYIIECTBY OOCYKIa€MON TEMbI M BBICKA3bIBaTh WICH, HAIICIICHHBIC HA PEIICHHUE 3a/1a4 U
noJiiep kaHue 01aroxenaTeaIbHOCTH OOLICHHUS;

— COMNOCTaBJIATh CBOU CYXKJEHHS C CY)KJIECHUSMU JAPYTUX YUaCTHUKOB JHAJIOTa, OOHApYKUBATh
pa3IM4MUE U CXOJICTBO MO3ULIMIA;

— BBIPAXKATh CBOXO TOYKY 3PpCHUA B YCTHBIX U ITMCBbMCHHBIX TCKCTAX;

— HY6J'II/ILIHO MMPEACTABJIATH PE3YJIbTAaThbl BBIIIOJHEHHOI'O (bHSPI“IGCKOFO OIIbITa (3KCHepI/IMCHTa,
HCCIICIOBaHUA, HpOGKTa).

Coemecmnasn deamenvHocHb (COMPYOHUUECMB0):

— MOHUMAaTh U UCIOJB30BaTh MPEUMYILIECTBA KOMaHAHON ¥ UHIUBUIYaTIbHONU PaOOTHI MPU PELICHUU
KOHKpETHOU (hH3HUecKoil mpoOIeMbl;

— IIPUHUMATDb LCJIU COBMECTHOM ACATCIIbHOCTHU, OPIraHU30BbLIBATH ﬂeﬁCTBHH o € JOCTHXKCHUIO:

pactpeeNaTh PoH, 00CYKIaTh MPOIECCH M PE3YJIBbTaThl COBMECTHOU paboThl; 00001aTh MHCHHS
HECKOIBKHX JIO/ICH;

— BBIIIOJHATH CBOIO 4aCTb pa6OTI)I, A0CTUTasl KAYCCTBCHHOI'O pE3yJibTaTa 110 CBOCMY HAIIPABJICHUIO U
KOOpAUHHPYS CBOU HeﬁCTBHH C ApYruMH YJICHAMU KOMaHIbI;

— OLCHUBATbh Ka4C€CTBO CBOCI'O BKJIaJaa B 06HIPII>’I IIPOAYKT IO KPUTCPUAM, CAMOCTOATCIIEHO

c(hOpMyITMPOBAHHBIM YIYaCTHHKAMH B3aUMOJICHCTBUSI.

YHuBepcajbHbIe PeryjisaTUBHbIE 1eHCTBUSA

Camoopzauummm:

— BBISBJISATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX, TPEOYIOUIUX IJIsl peIIeHUs (PU3MUECKUX
3HAHUM;

— OpPHUEHTUPOBATHCA B Pa3IMYHBIX MOAXOJaX NPUHATHS PelIeHUul (MHIUBUAYaIbHOE, IPUHATHE
peleHust B TpyIe, IPUHATHE PEILIeHUH rpymIoi);

— CaMOCTOATCIIbHO COCTABJIATH AJITOPUTM PCIICHU A (I)I/I3I/I‘{eCKOI\/’I 3aJa4u WM I1J1aHa UCCIICA0OBAHUs C

y4ETOM MMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh MpeiaraeMble
BAPUAHTHI PEILICHUN;

— JenaTh BIOOP B OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
Camoxonmpons (peghnexcus):
— JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYAIlUH U MIpejiarath miaH e€ N3MeHECHNUS,

— OOBSCHATH NPUYUHBI TOCTHKEHUS (HETOCTHXKEHHS ) Pe3yJIbTAaTOB ACSITEIbHOCTH, 1aBaTh OLIEHKY
PUOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTHUBBI B ACITEIHHOCTD (B TOM YUCIIE B XOJ BHIITOJHEHUS (PU3UUECKOTO UCCIIETOBAHUS
WJIN TIPOEKTa) Ha OCHOBE HOBBIX 00OCTOSITENIBCTB, M3MEHUBILIUXCS CUTYalluH, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEH;

— OIICHUBATb COOTBCTCTBUC PE3YJIbTaTa LCIIN U YCIIOBUAM.

3M0uu0HaJlebll7 UHmMEeNIeKm:



— CTaBUTh ceOsl Ha MECTO APYTOro YeJoBeKa B XO/€ CIopa WM JUC KyCCUU Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

Ilpunamue ceoa u opyzux:

— MpU3HaBaTh CBOE MPaBO Ha OMIMOKY MPH pelieHnH (PU3NUECKHUX 3a]a4 WK B YTBEPKICHUSIX Ha
Hay4HbIEC TEMBI U TaKOE K€ MPaBo JAPYroro.

INPEJIMETHBIE PE3YJIbTATbBI

7 KJIACC

[IpenMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPAXkaTh CHOPMUPOBAHHOCTD Yy 00YUAIOIIUXCS
YMEHHUIA:

— HCIIOJIB30BATh MOHSTHS: (PU3HUECKUE U XUMUICCKHE SBIICHUS; HAOIIOACHHUE, SKCTICPUMEHT, MOJICITb,
TUIOTE3a; eAUHUIIBI (PU3NYECKUX BEMYHH; aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHSI BEIIECTBA
(TBEpI0OE, )KUIIKOE, ra3000pa3HOe); MEXaHUUYECKOEe IBIKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
MPSIMOJIMHEIHOE), TPACKTOPUS, paBHOACHUCTBYIOIIAs cul, edopmarnius (yrnpyras, aacTHueckas),
HEBECOMOCTh, COOOIIAIOUINECS COCY/IBI;

— pa3nuyath ABICHUS (TUQQy3usi; TEIIOBOE IBUKECHNE YaCTHII BEIIECTBA; pABHOMEPHOE TBH)KCHUE;
HEPAaBHOMEPHOE BUKCHUE; MHEPLIMS; B3AMMOJICHCTBHE TEJI; PABHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHON
OCBIO BpalllCHUS; IIepeiaya JJaBIeHus TBEPABIMU TeJIaMU, KUAKOCTSIMU U Ta3aMu; aTMOC(epHOe
JlaBJIEHHE; [UIaBaHUE TEJ; IPEBPAIIECHUS MEXaHUUECKOW YHEPIUN) 110 OIUCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3HUECKOE SBJICHUE;

— pacrno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3NUECKUX SIBJICHUH B OKPYKAIOLEM MHUPE, B TOM YUCIIE
(bu3nyeckue BICHUS B IPUPOJIE: TPUMEPHI ABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B dKUBOM U HEXXKUBOMN
MIPUPO/IE; NEHCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOr0O AaBJICHUS Ha )KUBON
OpraHM3M; IJIaBaHUE PbIO; ppIYary B TeJE YEJIOBEKa; IPH 3TOM MEPEBOIUTh MIPAKTUUECKYIO 3aauy B

y4eOHYI0, BBIJIEISTH CYIIIECTBEHHBIE CBOMCTBA/MIPU3HAKH (PU3UUECKHX SIBJICHUM;

— OIKCHIBATh U3YUEHHBIE CBOMCTBA TE U (PU3UUECKHUE SBJICHUS, UCTIONIB3Ys (PU3HMUECKUE BETMUMHBI
(macca, 00bEM, TIIOTHOCTH BEIIECTBA, BPEMS, yTh, CKOPOCTh, CPEIHSIS CKOPOCTh, CHJIa YIPYTOCTH, CHJIa
TSDKECTHU, BEC TeJla, CHJIa TPEHUS, TaBJIeHHe (TBEPIOTO Tella, KUAKOCTH, ra3a), BHITAIKUBAIOIIAS CHIIA,
MeXaHW4ecKas padoTa, MOITHOCTb, IJIEYO CHUJTBI, MOMEHT CHJIbI, KOO (PHUITUEHT MOJIE3HOTO IEHCTBHS
MEXaHU3MOB, KHHETUYECKas ¥ MOTEHIMAIbHAS YHEPTHsl ); IPH OMUCAHUH MPABUIBHO TPAKTOBAThH (HU3H-
YEeCKUI CMBICI UCTIONIb3YEMBIX BETHUWH, NX 0003HAYCHUS U €AMHULIBI (PU3NIECKUX BETUYHH, HAXOAUTh
(hOpMyIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETMYUHY C JPYTUMU BETUYHMHAMU, CTPOUTH rpauKu
M3YYECHHBIX 3aBUCHMOCTEN (PU3NYECKUX BETTUYHH;

— XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SBJICHUS U MPOIIECCHI, UCIIOJIb3Ys MIPABHIIA CI0KEHUS
cHJI (BJIOJIb OZTHOM MpsiMOH), 3aKkoH ['yka, 3akoH [lackans, 3akoH ApxuMena, IpaBUJIO paBHOBECHUS
pblyara (6510Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUsI MEXaHUUYECKOW YHEPTUH; IPH STOM
JlaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alIUCHIBATh €T0 MATEMAaTHUYECKOE BBIPAKECHUE;

— O0O0BSACHATH (PU3NUECKUE SABJICHUS, MPOILIECCH U CBOMCTBA Tell, B TOM YHCIE U B KOHTEKCTE
CUTYyalMi NPAaKTUKOOPUEHTHPOBAHHOIO XapaKTEPA: BBISIBISTH HIPUYUHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTH
o0BsicHEHHE U3 1—2 JTIOTMYEeCKUX 1IaroB ¢ ONOpoil Ha 1—2 W3y4YEeHHBIX CBOMCTBA (PU3NYECKUX SBIICHUM,

(bu3nYecKrX 3aKOHa UM 3aKOHOMEPHOCTH;

— pemath pacu€THbIC 3a7aud B 1—2 1eiicTBUS, UCIIOIb3Ys 3aKOHBI U (JOPMYJIbI, CBSA3BIBAIOIINE

(I)I/I3I/I‘IGCKI/IG BCJIMYHHBI: Ha OCHOBC aHaJIn3a yCJIOBH:A 3a1a4d 3allMChIBATh KPATKOC YCJIOBUC, IO~



CTaBJIATH (PU3MUECKHE BETUYUHBI B (OPMYJIIbI U IPOBOAUTDH PAcU€Thl, HAXOAUTDH CIIPABOUHBIE JaHHbIE,
HeoOXO0IMMBIE JJIs pEeLICHH 3a/1a4, OLICHUBATh PEATMCTUYHOCTH MOTYYEHHON (PU3NYECKON BEIUUNHBI,

— pacrno3HaBaTh NpoOIeMbl, KOTOPbIE MOYKHO PEIIUTH MPH MOMOLTH (PU3NIECKUX METOJIOB; B ONIUCAHUU
HCCJIEIOBaHMS BBIJIENIATD [IPOBEPSAEMOE MIPEAIIONI0KEHHUE (TUIIOTE3Y), PA3JINYaTh U UHTEPIPETUPOBATH
MOJTyYCHHBIH Pe3yibTaT, HAXOAUTh OUIMOKU B XOJIE OIBITA, AETAaTh BEIBOBI 10 €T0 PE3yiIbTaTaM;

— TPOBOJUTH OMBITHI MO HAOIIOICHUIO (PU3MUECKUX SBICHUHN MM (PU3MUECKUX CBOWCTB TEN:
dbopMynupoBaTh IpOBEpseMbIe MPEAIIOI0KEHUS, COOMPATh YCTAHOBKY U3 IPEIOAKEHHOTO 000py10Ba-
HUS1, 3aMIUCBIBATH X0/l OIBITA U ()OPMYIIUPOBATH BHIBOJIBI;

— BBITIOJTHATH NPSIMBIE H3MEPEHUS PACCTOSHUS, BPEMEHH, MAacChl TeJla, 00bEMa, CHIIBI U TEMIIEPATYPhI
C MCIIOJIb30BAaHUEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB; 3aMKUCHIBAThH MOKAa3aHUs MPUOOPOB € yUETOM
3aJTaHHON a0COJIFOTHOU MOTPEITHOCTH H3MEPEHUH;

— MPOBOJUTH UCCIIEI0BAHNE 3aBUCUMOCTH OJHON (PU3UYECKON BETUYHHBI OT APYTOH €
WCIIOJIb30BAaHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTH ITYyTH PABHOMEPHO JABUXKYILETOCS TeJia OT BPEMEHHU
JIBUKCHHMSI TEJ1a; CHITBI TPSHUS CKOJIBKEHHUS OT Beca Tella, KadyecTBa 00padOTKH MOBEPXHOCTEH TN U
HE3aBHCUMOCTH CUJIbI TPEHHUS OT IJIOMIAAN COMPUKOCHOBEHHUS TEJ; CHIIbI YIPYTOCTH OT YIJIMHEHUS
MIPYKUHBI; BHITAIKUBAIOIIEH CUIIBI OT 00BbEMA MOTPYKEHHOM YaCTH TeJa U OT IJIOTHOCTH KUAKOCTH, €€
HE3aBHCUMOCTH OT TUIOTHOCTH Tella, OT TIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TEJ0; YCIOBUH TIaBaHUS
T€J, YCIIOBUIM paBHOBECHS pblyara v OJIOKOB); y4aCTBOBAThH B IJIAHUPOBAHUM YUeOHOTO HCCIIEI0BaHUS,
coOupaTh YCTAHOBKY U BBIMIOJIHATH U3MEPEHUS, CIEAYS MPEI0KEHHOMY IIaHy, GUKCUPOBATh
PE3yNbTAThI MOJIYYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BUE MPEATIOKEHHBIX TAOIHII U
rpaduKoB, JeNaTh BBIBOJIBI 10 PE3yJIbTaTaM HCCIEOBAHMUS,

— MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEITMUUH (IUIOTHOCTH BELIECTBA KUIKOCTH U
TBEPJOTO TEJIA; CUJIa TPEHUS CKOJIbKEHUS; JaBICHUE BO3AyXa; BBITAJIKMBAOIIAs CHJIA, IEUCTBYIOIIAs HA
MOTPYXEHHOE B KUJIKOCTh TEJI0; KOAPPHUIIMEHT MOJIE3HOT0 AEUCTBUS TPOCTHIX MEXAHU3MOB), CIIEAYS
MPEITI0KEHHOW MHCTPYKLMU: TIPU BBITIOJHEHUH U3MEPEHUIN COOMPATh AKCIIEPUMEHTAIbHYIO YCTAHOBKY

Y BBIUUCIISITh 3HAUE€HUE NICKOMOM BEIIMYUHBI;
— co0uro1aTh MpaBUia TEXHUKU 0€30IMacCHOCTH MPpH pabdoTe ¢ 1abopaTOpHBIM 000PYIOBaHUEM;

— YKa3bIBaTh MPUHIHUIIBI ICUCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOIIAIOIIUECS COCY/IbI, OapOMETp, phlyuar, MOABUKHBIA U HETIOABIKHBIN OJIOK, Ha-

KJIOHHAas IMJIOCKOCTb,

— XapaKTepu30BaTh MPUHLUIIBI AEHCTBHUS U3YUEHHBIX MPHOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOit
Ha UX ONMMCaHUA (B TOM YHCIIe: TOJIIMITHUKH, YCTPOMCTBO BOJOIPOBOIA, THIPaBINYECKUI TIpecc,
MaHOMETp, BBICOTOMED, MOPLUIHEBOM HACOC, APEOMETP), UCTIONb3Yys 3HAHUSI O CBOMCTBAX (PU3NYECKUX

SIBJIGHUN ¥ HEOOXO0AUMbIe (PU3NYECKe 3aKOHbI U 3aKOHOMEPHOCTH;

— MPUBOAUTH IPUMEPHI / HAXOAUTH HH(DOPMAIIUIO O MPUMEPAX MPAKTHUECKOTO HCTIOIh30BaAHUS
(bu3MYECKUX 3HAHHUH B MMOBCEHEBHOM XU3HU JIJIs 0OecreueHus: 6€30MacHOCTH P 0OpaIleHuH ¢
npubopaMu U TEXHUYECKUMH YCTPONCTBaAMH, COXpaHEHUS 3JOPOBBS 1 COOMIOICHUSI HOPM
9KOJIOTUYECKOTO MOBEJICHUS B OKPYXKAIOIIEH cpefie;

— OCYHIECCTBJIATH OT60p HCTOYHHUKOB I/IH(i)OpMaHI/II/I B CCTHU I/IHTepHeT B COOTBETCTBHUH C 3alaHHBIM
IMOMCKOBBIM 3aITPpOCOM, Ha OCHOBEC UMCIOIINUXCA 3HAHWUHN U HYTeM CpaBHCHHA pa3JIMYHBIX KCTOYHUKOB

BBIJICJIATH HH(POPMAIIUIO, KOTOpast ABISETCA MPOTUBOPEUNBOM MIM MOXKET OBITH HEZOCTOBEPHOI];

— HCIIOJIb30BaTh MPH BBINOJIHEHUH Y4eOHBIX 3a/laHII HAyYHO-TIONYJISIPHYIO JIUTEPATYPy GU3NIECKOTO



COJIepKaHus, CIIPAaBOYHbIE MAaTEpPHAJIbI, pECYPChI CETH VIHTEpHET; BIafieTh IpUEMaMH KOH-
CIIEKTHPOBAHUS TEKCTA, IpeoOpa3oBaHus HHPOPMAIIUHN U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;

— co3/1aBaTh COOCTBEHHBIE KPaTKHE MMCHbMEHHBIE U YCTHBIE COOOIICHNS Ha OCHOBE 2—3 MCTOYHHKOB
uHpopManuu GU3NIECKOTO COJIEPKAHU, B TOM YUCIIE TYOJUYHO JIEJIaTh KPAaTKUE COOOIIECHUS O
pe3ylibTaTax MPOEeKTOB WM YIeOHBIX UCCIIEAOBAHUN; IPH 3TOM IPAMOTHO UCTIOIB30BATh U3YUCHHBIH
MOHATUIHBIN anmnapat Kypca (U3MKH, CONPOBOXKIATH BHICTYIUIEHUE MTPE3CHTALIUCH;

— P BBIIIOJIHCHUUN yT-Ie6HLIX IMPOCKTOB U I/ICCJIGZ[OBaHI/Iﬁ pacnupeaciATb 00s13aHHOCTH B TpyIiIc B
COOTBCTCTBHUHU C ITOCTABJICHHBIMU 3aJJa4yaMi, CJICIUTH 3a BBIIIOJTHCHHUECM I1JIaHA IICI>’ICTBI/II>'I, aJICKBAaTHO
OLCHUBATHb COOCTBEHHBIH BKJIaZd B ACATCIBbHOCTD I'PYIIIIbI; BBICTPAMBATL KOMMYHUKATHBHOC

B3aHMOI[eI>'ICTBPIe, YUUTBIBAsA MHCHUC OKPYKAIOIIUX.

8 KJIACC

[TpenMeTHBIC pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPaXkaTh CHOPMHPOBAHHOCTD y 00 YIAFOIIIUXCS

YMEHHMN:

— HCIOJIB30BATh IOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHHUE aTOMOB U MOJIEKY!L,
arperaTHble COCTOSIHMS BEIIECTBA, KPUCTAJUINYECKHE U aMOP(HBIE Tella, HACBIILICHHBIA U HEHACHI -
LICHHBIN Nap, BIAXHOCTh BO3AyXa; TEMIIEPATypa, BHYTPEHHSIS YJHEPTUs, TEIUIOBOW JIBUTaTENb;
JIEMEHTAPHBIN 2JIEKTPUUECKUN 3apsi, JIEKTPUUYECKOE T10JIE, IPOBOAHUKYU U AUDJIEKTPUKH, TIOCTOSHHBIN

AJIEKTPUYECKUM TOK, MArHUTHOE TOJIE;

— pa3nuy4aTh SBJICHUS (TEIUIOBOE pacIIMpeHue/ckaTie, TeIionepeiaya, TeIIoBOe PAaBHOBECHE,
CMauvBaHUe, KaWUIIpHbIC SBJICHHUS, UCTIAPEHHE, KOHICHCAIUs, TNIaBJICHHEe, KPUCTAIITN3aIus
(oTBepaeBaHue), KUTIEHHE, TEIUIONepeada (TemIonpOBOIHOCTh, KOHBEKIIHS, U3ITy4EHUE); SJICKTPHU3AIIHS
TeJl, B3aUMOJICHCTBHE 3apsiI0B, JEHCTBUS SJEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMO/IEUCTBUE
MarHuTOB, JICUCTBUE MAarHUTHOTO TIOJISI HA TTPOBOJIHUK C TOKOM, AJICKTPOMArHUTHAS MHIYKIIHSI) 110 OTTH -
CaHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIOIINX JTaHHOE (PHU3HUECKOE

SIBJICHUE;

— PAacro3HaBaTh NPOSIBIECHUE U3YUEHHBIX (PM3NUECKUX SBJICHUNA B OKPYKAIOIIEM MHpPE, B TOM YHCIIE
¢bu3nyeckue sBIEHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHNE U KallWJUIPHBIE SIBJICHUS B IPUPOJE,
KpHUCTaJIBl B ipupoze, uzinydenue CoiHia, 3aMep3aHue BOA0EMOB, MOPCKHE Opu3bl, 00pa3oBaHue
POCBI, TyMaHa, UHEes, CHETa; 3JEKTPUUYECKHE SBICHUS B aTMOc(epe, 2IeKTPHUUECTBO KUBBIX OPTraHU3MOB;
MarHuTHOE 1oJie 3eMIH, APei Moo COB, pOJIb MATHUTHOTO 1OJIS AJIS )KU3HU Ha 3eMJIe, NOJISPHOE CHU-
STHUE; TIPU 3TOM NEPEBOIUTh MPAKTUUECKYIO 3a7a4y B Y4eOHYI0, BBIICNATH CYIIECTBEHHBIE

CBOMCTBA/MIPU3HAKN (PU3NUYECKUX SBJICHUI;

— OIHKCHIBATh U3yYECHHBIE CBOMCTBA Te U (PU3NYECKHE SBJICHUS, UCIIONB3Ys (pU3HUeCcKre BETUUYUHBI
(TemriepaTypa, BHYTPEHHSIS SHEPT U, KOJIMYECTBO TEIUIOTHI, YAEIbHAsA TEINIOEMKOCTD BEIIECTBA,
yIelbHas TeIUI0Ta IJIaBJIeHHs, yeIbHas TeIIoTa napooOpa3oBaHus, yelbHas TeII0Ta CTOPaHUs
TOIUIMBA, KOA(PGUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOM MAalllMHbI, OTHOCUTENIbHAS BIaXKHOCTh BO3/1yXa,
ANEKTPUYECKUH 3apsil, CHJIa TOKA, SJIEKTPUUYECKOE HAIPsHKEHUE, COMTPOTUBIIEHUE TPOBOIHUKA, YIEIbHOE
COIPOTHBIIEHUE BEIIECTBA, pad0Ta M MOILIHOCTD AIEKTPUUYECKOTO TOKA); MPU ONMMCAHUU TPABUIBHO
TPaKTOBaTh (PU3UUECKHUI CMBICT UCIOIb3YEMbBIX BEJIMYNH, 0003HAYEHUS U €UHUIIBI (PU3HUECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UUECKYIO BETUUYUHY C IPYTUMH BETUYHMHAMU,
CTPOUTH TPa(UKH U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYMH;

— XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUECKUE SBICHUS U MPOIIECCHI, UCIOIB3Ysl OCHOBHBIE
MOJIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOI TEeOpUH CTPOCHUS BEUIECTBA, IPUHIIUII CYNEPIO3UIIMU TOJIei



(Ha KaUECTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsizia, 3akoH Oma JUIs ydacTka Lenu, 3aKoH J[oyss -
JleHna, 3aKOH COXpaHEHHS YHEPTUU; TIPU 3TOM JaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMCHIBAThH

€ro MaTCMaTH4YCCKOC BBIPAXKCHUC,

— OOBICHATH (PU3NYECKHE TPOLIECCH M CBOIMCTBA Tell, B TOM YHCIIE U B KOHTEKCTE CUTYyalui
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH IPUUYUHHO-CIICICTBEHHBIE CBS3H, CTPOUTH 00BsIC-
HeHue u3 | - 2 IOTH4ecKUX IaroB ¢ ornopoi Ha 1 - 2 U3y4eHHBIX CBOMCTBA (DU3UYECKHX SIBICHUH,
(bU3NYEeCKNUX 3aKOHOB MJIM 3aKOHOMEPHOCTEW; pelaTh pacu€THbIC 331a4K B 2 - 3 NeCTBUS, HCIIONB3YS
3aKOHBI U (POPMYJIBI, CBS3bIBAIOIINE (PH3MUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBHSA 334l
3aIMUCBIBAaTh KPATKOE YCIOBHE, BBISIBIATH HEJAOCTATOK NAHHBIX Ui PELICHUS 3a/1a4H, BEBIOUPATh 3aKOHbI
1 GOpMYIIbI, HEOOXOAUMBIE IS €€ PELICHHUs, IPOBOAUTD PACUETHI U CPABHUBATH MOJIyYCHHOE 3HAUCHHE

(1)I/I3I/I‘ICCKOI71 BCJINYHMHBI C U3BCCTHBIMU JaHHBIMHU,

— PpacClio3HaBaTb HpO6J'IeMI>I, KOTOPBIC MOKHO PCIINTH IIPHU IIOMOIIU (bI/I3I/I‘IeCKI/IX MECTOOOB; UCIIOJIB3Ysl
OIMUCAHUC UCCIICAO0BAHM, BBIACIATL IIPOBEPACMOC MPCAINIOJIOKCHUC, OLICHUBATH IIPABUJIbHOCTD IMOPAIKa
IMPOBCACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOABI;

— IPOBOJUTH OMBITHI MO HAOIIOAEHUIO (U3NYECKUX SABJICHUN WK (PU3UUECKUX CBOWCTB TeI
(xanuIIsipHbIE SIBIEHUS, 3aBUCUMOCTD JJaBJICHUS BO3/yXa OT €ro o0béMa, TeMIepaTypbl; CKOPOCTHU PO~
11ecca OCThIBAHUS/HAPEBAHUS NIPH U3IYUYCHHUH OT L[BETA U3IIy4YarONIeH/TOTIONAONe TOBEPXHOCTH;
CKOPOCTb MCIIAPEHUsI BOJbI OT TEMIIEPATYPHI )KUIKOCTH U IIJIOLIAAN €€ MOBEPXHOCTH; SJIEKTPU3ALUS TEI
U B3aUMOJICHCTBHE ANEKTPUUECKUX 3apsAI0B; B3aUMOJICHCTBUE MOCTOSIHHBIX MarHUTOB, BU3YaJIU3alUs
MarHMTHBIX 10JIEH IOCTOSIHHBIX MAarHUTOB; IEHCTBUS MAarHUTHOTO T10JISI HA IPOBOJAHUK C TOKOM,
CBOMCTBA JIEKTPOMArHuTa, CBOMCTBA AJIEKTPOIBUraTelIsl IOCTOSSHHOTO TOKa): (OPMYyIUPOBATH
MIpOBEpPsEMBIC TIPEATIONIOKEHUS, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO 000py/I0BaHHUS; ONMCHIBATD
XO/JI OMbITa U (OPMYJIUPOBATH BHIBOJIBI;

— BBIIIOJIHATD MPAMBIC U3MCPCHUS TEMIICPATYPHI, OTHOCHUTEJIbHOM BIAXKHOCTH BO3]1yXa, CUJIbI TOKaA,
HAIps>KCHUA C UCITOJIb3OBAHUEM aHAJIOT'OBBIX HpI/I60p0B n 1aTYUKOB (1)I/I3I/I‘-I€CKI/IX BCJIMYMH; CPAaBHHUBATH

pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHON a0COIOTHOM MOTPEIIHOCTH;

— MPOBOJUTH MCCIIEI0BAHUE 3aBUCUMOCTH OTHON (PM3UUYECKON BETMUMHBI OT APYTOH ¢
HCII0JIb30BaHNUEM NIPSMbBIX U3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHUS IPOBOJIHUKA OT €T0 JUIVHBI,
IIJIOIIAU MIOIEPEYHOTO CEYEHUS U YAEIbHOIO CONPOTUBIICHUS BEIIECTBA IPOBOJIHMKA; CUJIBI TOKA,
HIYIIEro Yepe3 MPOBOJHUK, OT HANIPSKEHNS HA IPOBOJHUKE; HCCIIEAOBaHUE MOCIEA0BATEIBHOIO U 1A~
pajIeIbHOrO COEAMHEHHUH TPOBOIHUKOB): IUIAHUPOBATh UCCIIEA0BAaHKE, COOMPATh YCTAHOBKY U
BBITIOJHATH U3MEPEHUS, CIIENYsI IPEAJI0KEHHOMY IUIaHy, GUKCUPOBAThH PE3yIbTaThl MOJYy4YEHHOM
3aBHCHMOCTH B BHJI€ TaOJIUIl ¥ IPaUKOB, I€IaTh BHIBOBI [0 pe3yJIbTaTaM HCCIEI0BAHNUS;

— TPOBOJUTH KOCBEHHbBIE U3MEPEHHUS (PU3NUECKUX BETHUUH (y/IeIbHas TeMJI0EMKOCTh BEIECTBa,
COIIPOTHBIIEHUE MTPOBOIHIKA, pab0Ta M MOIIHOCTH 3JIEKTPUUECKOT0 TOKA): MJIAHUPOBATh U3MEPEHUS,
coOMpaTh IKCIIEPUMEHTATIBHYIO YCTAHOBKY, CIIEYsI MPEAT0KEHHON HHCTPYKIIUY, U BBIYUCIIATD

3HAa4YCHUEC BCIINYHNHDBI,
— coOI01aTh MpaBuiIa TEXHUKH 0€30MaCHOCTH MpH paboTe ¢ 1a00paTOpHBIM 000PYIOBaHUEM;

— XapakTepu30BaTh MPUHIHIBI IEHCTBHUS U3YYEHHBIX IPHOOPOB U TEXHUUECKUX YCTPOHCTB € OMOPOi
Ha UX OMHMCaHus (B TOM YHCJe: CUCTEMA OTOIJICHUS JJOMOB, TUTPOMETp, NapoBasi TypOUHA, aMIIEpMETD,
BOJIETMETP, CUETUHK ICKTPUUECKOM SHEPTHH, DIIEKTPOOCBETUTEIbHBIE TPHOOPHI, HArPEBATEILHBIC
AJIEKTPONIPUOOPHI (IPUMEPHI), HNEKTPUUECKHE MPEIOXPAHUTEIH; SJICKTPOMArHUT, 3JIEKTPOIBUTATEIb
MIOCTOSTHHOTO TOKa), UCTIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3MUECKUX SBICHUN M HEOOXOAUMBIE

(1)1/13I/ILIGCKI/I€ 3aKOHOMCPHOCTH;



— PAacHo3HaBaTh NPOCTbIE TEXHUYECKHUE YCTPOMCTBA U U3MEPHUTEIbHbBIE TPUOOPHI IO CXEMaM U
CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUraTEIb
BHYTPEHHETO CTOPaHUs, JJIEKTPOCKOII, PEOCTAT); COCTABIIATh CXEMBI JIEKTPUUECKUX LIETIEH ¢
IIOCJIEZI0BATEIbHBIM U MapajlIeIbHbIM COEIUHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAUEHUS

OJICMCHTOB 3JICKTPHUYCCKUX L[GHGfI;

— TPUBOAUTH IPUMEPBI/HAXOAUTh HHPOPMAIIUIO O IPUMEPaX MPAKTHYECKOTO UCIIOIb30BaHUS
(bu3MYECKUX 3HAHMI B TIOBCETHEBHOM JKU3HHU JJIs 0OecTieueHus: 6€30MacHOCTH IIpH 00palleHuu ¢ mpuoo-
paMu U TEXHHYECKUMH YCTPOHCTBAMHU, COXPAHEHHS 3/I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTUYECKOTO
MIOBEJICHHSI B OKPYIKAIOIIEH cpejie;

— OCYIIECTBJIATH MOUCK WHPOpMAIUU (GU3HUECKOTO COAep)aHus B ceTu VIHTEpHET, Ha OCHOBE
UMEIOIIUXCS 3HAHUN U TTYTEM CPaBHEHUS JOTIOJTHUTEIHHBIX HCTOYHUKOB BBLICTSATH HHPOPMAITHUIO,

KOTOpaA sABJISACTCSA HpOTHBOpC‘lHBOﬁ WJIM MOXKET OBITh HeﬂOCTOBepHOﬁ;

— HCIMOJIb30BaTh NPH BBHIIOIHEHUHU YUEOHBIX 3aJaHUH HAyYHO-TIONYJISIPHYIO JUTEepaTypy (pusnueckoro
CoJlepKaHus, CIPABOYHbBIE MAaTEPHUAIIBI, pecypchl ceTu VIHTepHeT; BIageTh NpuéMamMmu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBanus HH(GOpMaIK U3 0JTHON 3HAKOBOH CHCTEMBI B JIPYTYIO;

— co3/1aBaTh COOCTBEHHBIE MMCEMEHHBIE U KPATKHUE YCTHBIE COOOIIEeHMs, 000011ast nHpOpMAIHIO U3
HECKOJIbKUX UCTOYHUKOB (DU3MUECKOTO COACPIKAHMUs, B TOM YUCIIE ITyOJIMYHO MPECTABIISATh PE3YIbTaThI
MIPOEKTHOM HITH MCCIIEIOBATEIBCKOM e TEFHOCTH; IIPH TOM TPAaMOTHO MCIIOJIb30BaTh H3yYECHHBIN

MOHATUIHBIN anmapaT Kypca (U3MKH, CONPOBOXKAAThH BHICTYIUICHUE MTPE3CHTALUECH;

— TP BBIIOJIHEHUH Y4EOHBIX MPOCKTOB M UCCIIEAOBAHUH (PU3MYECKHIX MPOILIECCOB PACIIPELIIATh
0053aHHOCTH B IPYIIIE B COOTBETCTBHHU C IMIOCTABJICHHBIMH 33J]a4aMH, CIICIUTH 33 BHIIMTOJIHEHUEM TUIaHA
NEeNCTBUIM U KOPPEKTUPOBATH €r0, a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN BKIIAJl B 1€ATE€IbHOCTD IPYIIIbL;

BBICTpanBaThb KOMMYHHUKATUBHOC BSaHMOHeﬁCTBHG, IPOABJIAA TOTOBHOCTH pa3peiiaThb KOH(i)J'II/IKTI)I.

9 KUIACC

IIpenmeTHble pe3ynbTaThl HA 6230BOM YPOBHE JIOJIKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD y 00yUaIOMIUXCS
YMEHHMN:

— HCIIOJIB30BATh MOHSATHS: CUCTEMA OTCUETA, MaTepUalbHasi TOUKa, TPAEKTOPHS, OTHOCUTEIBHOCTh
MEXaHMYECKOT0 JBIKEHUs, nepopmanust (yrpyras, iacTu4eckas), TpeHue, IEeHTPOCTPEMUTENLHOE
YCKOpEHHUE, HEBECOMOCTb U MEPETPY3KH; LIEHTP TSHKECTH; aOCOIIOTHO TBEPAOE TEJO, IEHTP TAKECTH
TBEPAOrO Tella, paBHOBECHE; MEXaHUYECKUE KOJIeOaH!s U BOJIHBI, 3BYK, MH(PPa3BYK U yIbTPa3BYK;
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTh,

CIICKTPBI UCITYCKAaHUWA U IMOTTIOUICHUSA a.m,q)a, Oeran ramMmmMma-us3JIydCHusl, U30TOIIbI, AACPHAsA DOHEPIrCTHUKA,

— pa3nuyarh ABJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSAMOJIMHEWHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE TBUKEHHE, CBOOOIHOE Na/IeHHE TeJl, PABHOMEPHOE JIBUKEHUE 110
OKPY>KHOCTH, B3aUMOJICHCTBUE TEJl, pEaKTUBHOE JIB)KEHUE, KOJie0aTeNbHOE JBUKEHHE (3aTyXaloLue U
BBIHY/ICHHBIE KOJIeOaHMsI), PE€30HAHC, BOJTHOBOE ABM)KEHUE, OTPaKEHUE 3BYKa, IPSIMOIMHENHOE
pacrpocTpaHeHHe, OTPaXXKEHNUE U NIPEIOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA,
pasyokeHue 0esIoro cBeTa B CIEKTP U CIOKEHHE CIEKTPaIbHbIX I[BETOB, TUCIIEPCHS CBETA,
€CTECTBEHHAs Pa/I0aKTUBHOCTh, BOSHUKHOBEHHUE JINHEHYATOr0 CIEKTPa U3TyYEHHSs ) 110 OMKUCAHUIO UX

XapaKTEepPHBIX CBOWCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (GU3NYECKOE SBJICHUE;

— pacrno3HaBaTh MPOSIBICHUE NU3YYCHHBIX (PU3NUECKUX SBJICHUI B OKpY’KaloleM MUpe (B TOM YHCTIe

(bI/I3I/ILIeCKI/Ie SABJICHUS B IPUPOJAC: NPUIIMBBI U OTJIMBLI, ABUKCHUC IIJIAHCT ConHeyHon CHUCTCMBI,



pPEaKTUBHOE JIBUYKEHHUE KUBBIX OPraHU3MOB, BOCIIPUITHE 3BYKOB KMUBOTHBIMH, 3€MJIETPSICEHUE,
celicMU4ecKre BOJHBI, IIyHAMH, 9X0, [IBETa TeJl, ONTHYECKHE SIBJICHUS B IPUPOAE, ONOIOTHYECKOe
NeiCTBUE BUIUMOTO, YIbTPa(QHOIETOBOIO M PEHTT€HOBCKOTO U3TYyYEHUH; €CTECTBEHHBIN
palMOaKTUBHBINA (JOH, KOCMUYECKHE JIYUH, PAAUNOAKTUBHOE H3JIydEHHE TPUPOJHBIX MUHEPAIIOB;
NeCTBUE palnOaKTUBHBIX U3IYy4EHUI HAa OPraHu3M YeJIOBEKA), IPU TOM IEPEBOJUTH IPAKTUYECKYIO
3a/1a4y B y4eOHYIO, BBIICISATH CYIIECTBEHHBIC CBOMCTBA/IPU3HAKN (PU3UUYECKUX SIBIICHU;

— OIKCBIBATh U3yYEHHBIE CBOMCTBA Te U (PU3HUYECKUE ABICHUS, UCIIONIb3Ys (PU3MUECKUE BETUUNHBI
(cpeaHsisi © MTHOBEHHAsI CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE, IIEPEMEILIEHUE,
IyTh, YIJIOBasi CKOPOCTh, CUJIa TPEHNUS, CHJIA YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOIHOTIO
Na/IeHUs], BEC Tella, UMIYJIbC TeJa, UMITYJIbC CHJIbI, MEXaHW4YecKas paboTa M MOIIHOCTh, TOTEHIUAIbHAS
SHEPrus Tela, MOAHATOrO HaJ IOBEPXHOCTHIO 3€MJIM, IOTEHLMAIbHASI SHEPTUs CXKATOM NPYKUHBI,
KMHETHYECKasi SHEprHsl, [0JHasi MEXaHW4eCcKas SHEPIUs, epHo] U 4acToTa KojJeOaHui, JJInHa BOJIHBI,
I'POMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, IIOKA3aTeNb [IPEJIOMIICHUS CPE/Ibl); IPU ONUCAHUU
IIPaBUJIBLHO TPAKTOBATh (PU3UUECKUI CMBICIT HCIIOJIb3YEMbIX BETMYMH, 0003HAUCHUS U €IUHHIIBI
(bU3NYECKUX BETUYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEJIMUUHY C APYTUMHU
BEJIMYMHAMH, CTPOUTH IPauKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIMYMH;

— XapakTepu30BaTh CBOWCTBA TeJ, (PU3NYECKHE SBJICHUS U MPOLIECCHI, UCIIOJIb3YsI 3aKOH COXpaHEHUs
SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CYNEPIIO3ULIUN CUJI, TPUHLIUIT OTHOCUTEIBbHOCTH
["anunest, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHMs UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPEIOMIICHHSI CBETA,
3aKOHBI COXPaHEHUS 3apsiI0BOT0 M MACCOBOT'O YMCEI IIPH SIIEPHBIX PEAKLUAX; IPU ITOM JaBaTh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alMCHIBATh €T0 MAaTEMAaTHYECKOE BBIPAKEHUE;

— O0OBACHATH (PU3NUECKHE MPOLIECCH] U CBOICTBA Tell, B TOM YHCJIE U B KOHTEKCTE CUTYyalui
MIPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BbISBIATH IPUUNHHO-CIIEACTBEHHBIE CBSA3H, CTPOUTH 00BsIC-
HEHUE U3 2—3 JIOTMYECKUX 1IaroB ¢ OMopoi Ha 2—3 U3y4YEHHBIX CBONMCTBA (PU3NUYECKUX SIBJICHUH,

(bHSI/I‘ICCKI/IX 3aKOHOB HJIN SaKOHOMepHOCTCﬁ;

— pcuiaTtb paC‘léTHBIe 3aJa4uun (OHI/IpaI-OH_[I/ICC}I Ha CUCTCMY U3 2—3 ypaBHeHPIP’I), HCIIOJIb3YA 3aKOHBI U
q)OpMyJ'II)I, CBA3BIBAIOIIIHEC (1)I/ISI/III€CKI/IC BCJIIMYMHBI: HA OCHOBEC aHAJIM3a YCJIOBUS 3aJa4 3allMChIBATH
KpaTKO€ YyCJIOBHEC, BBIABIIATE HCAOCTAIOIINE NI H30BITOYHEIC JaHHBIC, BI)I6I/IpaTI> 3aKOHbI U q)OpMy.]'ILI,
HCO6XO}II/IMI>I€ IJid pEeIICHUs, ITPOBOJIUTH paC‘-IéTI)I 1 OOCHHUBATH PCATUCTUYIHOCTD MOJTYUYCHHOT'O

3Ha4YEeHUS (PU3MUECKOU BEIUUUHBI;

— pacCiio3HaBaThb HpO6J'I€MBI, KOTOPBIC MOKHO PCIINTD IIPU ITOMOIIN (I)I/I3I/II-ICCKI/IX MCTOHOB; UCIIOJIB3YsL
OIMMCAHUC UCCIICAOBAHNS, BBIACIATL IIPOBEPACMOC NTPCAIIOJIOKECHUC, OLICHUBATD IIPABUJIbBHOCTD IMOPAJKa
IMPOBCACHUA UCCIICI0OBAaHNUA, ACIATh BBIBOJbI, MHTCPIIPETUPOBATDH PE3YJIBTATHI H&6J’IIO)I€HPII>1 " OIIBITOB;,

— MPOBOJUTH OMBITHI MO HAOIIOEHUIO GU3NYECKUX SABJICHUHN WK (PU3MUECKUX CBOWCTB TeJ (M3yuyeHue
BTOpOro 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHHsI SHEPTUHU; 3aBUCUMOCTb Mepro/ia Koebanui
IIPYKUHHOT'O MasiTHUKA OT MAcChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTD OT aMIUIMTY/IbI
MaJIbIX KOJIeOaHuil; MPAMOJIMHEHHOE pPaclpOCTPaHEHUE CBETa, pas3JioKeHHe OeJoro caeTa B
CIIEKTp; U3y4EHHE CBOWCTB M300paKEHUS B IUIOCKOM 3€pKaJie M CBOMCTB M300paskeHHs IIpeIMETa B
cobuparorieit JInH3e; HaOMi0IeH!e CIUIOMIHBIX U JTMHEHYAThIX CIIEKTPOB U3TYUYEHHS): CAMOCTOATEIBHO
coOHpaTh YCTaHOBKY M3 H30BITOUHOTO Habopa 000PYAOBaHUS; OMUCHIBATH XOJI OIBITA U €T0
pe3yabTaThl, GOPMYIUPOBATH BHIBOBI;

— TPOBOJUTH MIPH HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpeesisl CpelHee 3HaUYCHHE
U3MepsieMoil BeTnuuHbI (POKyCHOE paccTOsIHUE COOMpArOIIeH JIMH3bI); 000CHOBBIBAThH BEIOOP criocoba
M3MEPEHUs/M3MEPUTENILHOTO TPUOOPa;



— MPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BEIMUYUH C UCTIOIBb30BAaHUEM MIPSIMbIX
M3MEpEeHu# (3aBUCUMOCTh IYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HadalbHOI CKO-
pOCTH; IeproAa KosleOaHni MaTeMaTHYECKOr0 MasiTHUKA OT AJIMHBI HUTH; 3aBUCMOCTH yIJla
OTpa)KEHMsI CBETA OT yIJla MaJIeHUs U yIila IPeIOMIIEHHUs OT yIila MaJeHus): INIaHUpOBaTh UCCIIE0-
BaHUE, CAMOCTOATENILHO COOUPATh YCTAHOBKY, (PMKCHPOBATh PE3yJbTaThl I0JIy4€HHON 3aBUCUMOCTH
(¢u3nvecKux BEIMYMH B BUE Ta0IHIl ¥ rpa)uKOB, eNaTh BHIBOBI 110 pE3yJIbTaTaM HCCIIeIOBAHUS;

— MPOBOJIUTH KOCBCHHBIE M3MEPECHUS (DU3NUECKUX BEIIMYUH (CPEIHSSI CKOPOCTh U YCKOPEHHE Tea MPH
PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE CBOOOHOTO MaJIeHHs, )KECTKOCTD MPYKUHBI, KO3PPHUIIEHT
TPEHUSI CKOJILKEHHUSI, MEXaHHuecKas paboTa U MOIIIHOCTh, YaCTOTa U MEepUOJI KoseOaHuit
MaTEMaTHYECKOro U MPYKUHHOTO MAasTHUKOB, ONTUYECKasl CUJIa COOMpPArOIIe JTMH3bI, PaIiOaKTUBHBIH
¢GoH): MIaHUPOBATH U3MEPEHUS; COOUPATH SIKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJIHATH U3MEPEHHUS,
cienysl NpeayIoKEHHOM MHCTPYKIMHU; BBIYUCIIATh 3HAUYEHUE BETMYMHBI U aHAJTM3UPOBATH MTOJyYEHHbBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI;

— co0mo1aTh MpaBuiIa TEXHUKH 0€30MaCHOCTH MpH padoTe ¢ J1ab0paTOpHBIM 000PYIOBAHHUEM;

— Ppa3jindaTb OCHOBHBIC IIPU3HAKH U3YUCHHBIX (I)I/ISI/I‘IGCKI/IX MOI[GJ'IGIZZ MaTCpHaJibHad TOYKa,
a0COJIIOTHO TBépI[OG TCIIO0, TOYEUHBIM UCTOUHUK CBCTA, JIy4, TOHKas JINH34, INIaHCTapHast MOJACJIb aTOMa,
HYKJIOHHagd MOJCJIb aTOMHOTO Sapa;

— XapaKTepu30BaTh NPUHLUIIBI IEHCTBUS N3YYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOUCTB C ONOPOI
Ha UX ONMCaHUA (B TOM YHCIIE: CIIUIOMETP, JATYUKHU IOJI0KEHUS, PACCTOSHUS U YCKOPEHMUSI, paKeTa,
9X0JIOT, OYKH, IEPUCKOII, (hoTOaMmapar, OTHIECKUE CBETOBO/IbI, CIIEKTPOCKOI, JO3UMETP, Kamepa
Busbcona), ucnonb3ys 3HaHUS O CBOMCTBaxX (pU3MUYECKUX SBICHUN U HEOOX0AUMBbIe HU3NYECKHE
3aKOHOMEPHOCTH;

— HCIIOJB30BAaTh CXEMbI U CXEMATUYHBIC PUCYHKH U3YUYCHHBIX TCXHUYCCKUX YCTPOﬁCTB,
HU3MCEPUTECIIBHBIX HpI/I60pOB 1 TEXHOJIOTHYCCKUX IMMPOLECCCOB ITPU PCHICHUHA y‘le6HO-HpaKTI/I‘IeCKI/IX 3aaa4,

ONITUYECKUE CXEMBI JUIsl IOCTPOESHMSI N300paKEeHU B INIOCKOM 3€pKajie U coOUparouiei TuH3e;

— MPUBOJAUTH IPUMEPHI/HAXOIUTh HHPOPMAIUIO O TPUMEpPaX NMPAKTUUECKOTO UCIIOJIb30BAHUS
¢u3nUecKrX 3HaHUH B TOBCEAHEBHOM KU3HU Ul oOecriedeHns: 0€30MacHOCTH MpU 0OpaleHuu ¢ npuoo-
pamMH ¥ TEXHUYECKUMHU YCTPOMCTBaMH, COXPaHEHUSI 3J0POBbs U COOIOCHHSI HOPM 3KOJIOTMYECKOT0
IIOBE/ICHUS B OKPYXKaIOLIeH cpene;

— OCYIIECTBJISTh TOUCK WH(MOpMAIUU (HPU3UIECKOTO CoJlepKaHus B ceTu MIHTepHET, CaMOCTOSTEIHHO
dhopMynupys MOMCKOBBIN 3aMpPOC, HAXOIUTH ITYTH OMPEAEIICHUS TOCTOBEPHOCTH MOIYYE€HHOMN

I/IH(bOpMaIII/II/I Ha OCHOBC MMCHOIIMUXCs 3HAaHUHA 1 JOITOJIHUTEIIBbHBIX NCTOYHUKOB,

— HCII0JIb30BATh MPH BBHITOJHEHUH YUEOHBIX 3aJaHUI HAYYHO-TIOMYJISPHYIO JIUTEPATYPY PUZUYECKOTO
coJiepKaHus, CIIPABOYHBIE MaTEPHUAIIbI, pecypchl ceTu IHTepHeT; BiIaJgeTh NpuéMamMu
KOHCIIEKTHPOBAHU TEKCTa, MpeoOpa3oBanHus HH(GOpMAIMK U3 OJTHON 3HAKOBOM CHCTEMBI B JPYTYIO;

— co037aBaTh COOCTBEHHBIE TUCHMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE MH(OPMAIIUU U3
HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO COACPIKAHUS, TyOJTUIHO MIPEACTABIATEH PE3yIbTaThl TPOCKTHOM
WJIW UCCIIEIOBATENIbCKON IEATEIIbHOCTH; IPU 3TOM IPaMOTHO MCITOIb30BaTh N3yYECHHBIN MOHATUWHBINA
ammapar u3ydaeMoro pasnesna GU3MKA U COMPOBOXKAATH BRICTYIIJICHUE TIPE3EHTAIlUEH ¢ yIETOM
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINIAHUPOBAHUE

7 KJACC
Ne HaumeHoBaHMe pa31e/10B M TeM IPOTrPaMMBbI KosmmuecTBo yacos JuekTpoHHble (LU pPoBbIe) 00pa3oBaTebHbIE Pecypchl
n/n

BCEro | KOHTPOJIbHBbIE PaGOTHI NpaKkTHYecKue padoThbl

Pasnen 1. ®@usnka u eé poJib B IO3HAHHH OKPY KAIOLIero MUpa
1.1. | ®u3uka — Hayka o mpupone 2 0 0 www.fizika.ru
1.2. | ®u3nyecKkue BeIMYHHBI 2 0 1 www.fizika.ru
1.3 | EcTecTBeHHO- HAYYHBI METOJ NO3HAHMS 2 0 0 www.fizika.ru
Hroro no pazaeny 6
Pa3znen 2. llepBoHayaIbHbIE CBEI€HHS O CTPOCHHH BELIeCTBA
2.1. | Ctpoenue BemecTBa 1 0 0 www.fizika.ru
2.2. | JiBukenune U B3aHMOAEHCTBHE YACTHI] BEIIECTBA 2 0 1 www.fizika.ru
2.3. | ArperaTHble COCTOSIHHS BeIIeCTBA 2 1 0 www.fizika.ru
Hroro no paszueny 5
Paznen 3. /IBuskeHHe ¥ B3aUMO/IeiicTBHE TeJl
3.1. | Mexannueckoe IBHKeHHEe 3 0 0 www.fizika.ru
3.2. | Mnepuus, Macca, IOTHOCTH 4 1 3 www.fizika.ru
3.3. | Cuaa. Buasl cui 14 1 2 Mwww.fizika.ru
Hroro no pazaeny 21
Paznen 4. laBiieHne TBEPABIX TeJI, 5KHAKOCTE 1 ra30B
4.1. | TaBaenmue. Tlepenaua napaennsi TBEPALIMHA TeJAMH, KHIKOCTSIMH W Ta3aMH 3 0 0 Mwww.fizika.ru
4.2. | JlaBneHne ;KHAKOCTH 5 0 0 www.fizika.ru
4.3. | ATmMocdepHoe naBieHne 6 0 0 www.fizika.ru
4.4, | JleficTBHe »KMIKOCTH M ra3a HA NOIPYKEHHOE B HUX TEJI0 7 1 2 www.fizika.ru
HWroro no pazaeny 21
Paznen 5. PaboTa m MomHoOCTh. DHeprus
5.1. | PaGora u MmommnocTH 3 0 0 www.fizika.ru
5.2. | TIpocTbie MeXaHU3MBI 5 1 2 Mwww.fizika.ru
5.3. | Mexanuueckast JHEpIAs 4 1 0 www.fizika.ru
Hroro o pazneny: 12




PesepBHOe Bpemst

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68

8 KJIACC
Ne HaumeHoBaHMe pa31e/10B M TeM IPOTrPaMMBbI KoanuectBo yacos Dy1eKTpoHHbIE (LM (POBbIE) 00pa3oBaTe/IbHbIE PecypChl
nn BCEro | KOHTPOJIbHbIE PAGOTHI NpaKkTHYecKue padoThl
Paznen 1. TensioBble siBJIeHUS
1.1. | CrpoeHue u cBoiicTBa BelecTBa 7 1 2 v fizika. ru
1.2. TenuoBblie Ipouecchbl 21 1 1 www.fizika.ru
Hroro no paszueny 28
Paznen 2. DinexTpuyeckne 1 MArHUTHBIE SIBJICHHSI
2.1. | DiiekTpHYecKue 3aps/bl. 3apsKEHHbIE TeJAa U UX B3aMMOJelicTBHE 7 1 0 pww.fizika.ru
2.2. | ITocTOSIHHBII 3JIEKTPHYECKHUIi TOK 20 2 > pww-fizika.ru
2.3. | MarHuTHbIe siIBJIEHUs 6 1 2 pwww.fizika.ru
2.4. D1eKTPOMATHUTHASI HHAYKIHSA 4
Wroro no pazaeny 37
PesepsHoe Bpemst 3
OBIEE KOJIMYECTBO YACOB I1O ITIPOT'PAMME 68 7

9 KJIACC

Ne | HanmeHoBaHHe pa3/ieJioB U TeM POrPaMMBbI
n/n

KosmuecTBo yacon

JyeKTpoHHBIE (M (PPOBHIE) 00pa3oBaTeJbHbIE

pecypcebl
BCEro | KOHTPOJIbHbIE npaKkTHYecKHe
pa6oTsl pa6oThI
Paznen 1. Mexannuyeckue siBJIeHHs
1.1. | MexaHu4ecKoe ABHKEHHE H CIIOCOGHI €ro OIHCAHMSI 10 1 1 www.fizika.ru
1.2. | B3aumoneiicTBue TeJ 20 1 1 www.fizika.ru
1.3. | 3aKkoHbBI cOXpaHEHUs 10 [ 0 Mwww.fizika.ru
Hroro no pazaeny 40
Paznen 2. Mexanndyeckue KoeGaHusi 1 BOJTHBI
2.1. | Mexannueckue Kosedanust 7 L 1 www.fizika.ru
2.2. | MexaHH4ecKHe BOJIHbL. 3BYK 8 1 0 Mww.fizika.ru




Hroro no pasueny

15

Pazzen 3. DIeKTPOMArHUTHOE 10JIE M 3JIEKTPOMATHHTHBIE BOJIHbI

3.1. | DJIeKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHBIE BOJIHbI 6

Hroro o pazaemny 6

Paznien 4. CeroBble siBJIeHHS

4.1. | 3aKoHBI pacnpocTPaHeHHsl CBeTa 6 1 Mmwww.fizika.ru

4.2. | JInn3bi u onTHuecKue NPHGOPDHI 6 0 www.fizika.ru

4.3. | PazsnoxeHue 6eJ10r0 CBeTa B CIEKTP 3 0 Mwww.fizika.ru

Hroro no pazaeny 15

Paznen 5. KBantoBbIe siBJIeHUsI

5.1. | Mcnyckanue U MOTJIOIIEHHE CBETAa ATOMOM 4 0 www.fizika.ru

5.2. | Ctpoenune aToMHOI0 siipa 6 1 www.fizika.ru

5.3. | SInepubie peakunn 7 1 www.fizika.ru

Hroro no pazaeny 17

Paznen 6. IloBTopuTeIbHO-06001AK0IIMIT MOTYJIb

6.1. | CucremaTu3auus u 06061IEHHE MPEIMETHOTO COEP/KAHMUS U ONBITA eI TEILHOCTH, IPUOOPETEHHOTO IPH N3YYeHUH 9 1 www.fizika.ru
BCero Kypca Gpusnku

Hroro no pazaeny 9

OBILIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 102 10




INOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
Ne Tema ypoka Kon- [nan dakT
n/m BO
JacoB

1 Uto n3yvaet dusuka. 1

2 du3nyecKre BEIMINHBI M UX U3MEpPEHNE. 1

3 JlaboparopHasi padora Nel «OnpenesieHue 1
1EeHbI JieJIEHUs H3MEPUTEIbHOI0 NPudopa»

4 Crpoenue BeniectBa. MOJIEKYIIbI. 1

5 JlabopatopHnasi pa6ora Ne2 «M3mepenne 1
pa3MepoB MAJIBIX TeJ».

6 Huddy3us B razax, KUAKOCTIX U TBEPIBIX 1
Tenax.

7 B3anmoneiicTBre MoeKy. 1

8 Tpu cocTostHUS BeleCTRa. 1

9 3ader no Teme «IlepBoHauajibHble cBeeHust | 1
0 CTPOEHHH BENIECTBAY.

10 MexaHn4ecKoe ABUKEHHUE. 1

11 CKoOpOoCTh B MEXaHMYECKOM JBUKCHUU. 1

12 Pacder myTu v BpeMEeHU JBUKEHUSL. 1

13 Nuepuus. 1

14 BzaumonetictBue tea. Macca. 1

15 JlaGopaTopHnas padora Ne3 «U3mepenne 1
MAacchl TeJIa HA PHIYAsKHBIX BECAX).

16 [1noTHOCTH BellecTBa. 1

17 JlaGopaTopHnas padora Ne4 «3mepenne 1
o0bemMa Tesnay.

18 JlabopaTopHas padora NeS «Onpenesienune 1
TUIOTHOCTH TBEPJIOTO TeJIay»

19 Pacuer maccel m 00beMa Tena 1

20 Pemenne 3amau. [loaroroBka Kk KOHTPOJIBHOM 1
pabore.

21 KonTpoabnas padora Nel mo remam 1
«Mexannuyeckoe aBu:kenue. Macca reda.
I1J10THOCTH BelecTBa.

22 Cuua. 1

23 SIBnenue tarorenus. Cuja TATOTCHUS. 1

24 Cuia ynipyroctu. 3akoH ['yka. 1

25 Junamomerp. Bec tena.

26 JlaboparopHasi pa6ora Ne6 «I'panyupoBanue |1
NPYKMHBI U U3MEpPEeHUe CUJI IUHAMOMETPOM))

27 PaBHoelicTBYIOIIAs CHJIA. 1

28 Cwuita TpeHusl. 1

29 KontpoabHasi padora Ne2 nmo Teme 1
«B3auMoaeicTBHe Te»

30 JlaBneHue u cuia JaBJICHUS. 1




31 JlaBrieHne B MPUPO/JIC U TEXHUKE. 1

32 JlaBnenue raza 1

33 3akoH [Tackais. 1

34 I'mapocratnyeckoe gaBiaeHUE. 1

35 Pemenue 3ama4 no reme «JlaBieHue KuaKkoctm» | 1

36 Coobmaromuecst CoCy/Ibl. 1

37 ATtmocdepa u atMmochepHOe JaBJICHUE. 1

38 N3mepenne armocheproro aaBiaeHus. OnbIT 1
Topuueum.

39 bapomerp-anepon. 1

40 ManowmeTtpsl. [IpoBepounas paboTa mo Teme 1
«At™ocdepa. ATMocepHOe TaBICHHEY.

41 ['unpaBnuyeckuid mpecc. 1

42 Pemenue 3amay no teme «l'uapocrarnyeckoe u | 1
aTMoC(EepHOE JTaBICHUE).

43 Bononposos. [TopuiHeBoii )uAKOCTHBIN Hacoc. | 1

44 KonTpoabHas padora Ne3 mo Teme 1
«'uapocraTuyeckoe u aTMochepHoe
JAaBJIEHUEY.

45 JleiicTBUE KUAKOCTH U ra3a Ha MOTPYKEHHOEe B | 1
HUX TEJIO.

46 3akoH ApxuMmena. 1

47 [InaBanue Tten. IliaBaHue )KUBOTHBIX U 1
YeJIOBEKa.

48 IInaBanue cynoB. 1

49 BoznyxomnaBanwe. 1

50 JlaGopaTopHasi padora Ne7 «OnpenesieHue
BBITAJIKMBAKOLIEH (ApXUMeI0BOii) CHJIbD)

51 Pemenue 3amad. [loaroroBka Kk KOHTPOJIbHOU 1
pabote o teme «Cunia Apxumena. [InaBanue
TEI.

52 KonTpoabnas padora Ne4 mo reme «Cuia 1
Apxumena. [liaBanue Ten.

53 Jla6opaTopnasi pa6ora Ne§ «BrIsicHeHHe 1
YCJIOBHIA MJIABAHMS TeJIa B JKHIAKOCTH

54 Mexannueckas padoTa. 1

55 MOIIIHOCTE. 1

56 Pemenue 3amay no reme «Pabota 1 MOITHOCTHY. | 1

o7 IIpocTeie Mexanu3mebl. Poiuar. 1

58 [TpaBuI0 MOMEHTOB. 1

59 Jladoparopnasi padora Ne9 «BbisicHeHHne 1
YCJIOBHSI PABHOBECHS PhIUara

60 biok. 1

61 [IpocTbie MEXaHU3MBI U KX IPUMEHEHUE. 1

62 KoaddummenT nonesnoro neiictaus. 1

63 JlabopaTopuasi pabora Nel0 «Onpenenenne |1
KII/{ HAaKJIOHHOM TIOCKOCTHY.

64 Kunernueckas v moTeHuuaIbHas YHEPTHS. 1




65

IIpeBpaiienue sHEprum.

66 Konrpoabnasi padora NeS nmo teme «PadoTa.
MomHOCTbY.

67 bimurypHup «@Pu3KKa B )KUBOU NPUPOJEN

68 [ToBTOpEeHme Kypca Gpu3nku 3a 7 Kiacc.







8 KIIACC

Ne Pa3nenbl, TeMBbI Koa- | Ilnan dakr
n/n BO
yaco
B

1 Tennosele siBieHus. Temmeparypa. 1

2 BHyTpeHHsIs SHEpTHsL. 1

3 CrniocoObl M3MEHEHHUs BHYTPEHHEH YHEPTUH. 1

4 Bubl Temionepeayu. 1

5 [TpuMeph! TenI000MeHa B IPUPOJIC U TEXHHUKE. 1

6 PacueT n3MeHeHust BHyTpEeHHEN YHEPTHUU. 1

7 VY ienbHas TEMIO0EMKOCTb. 1

8 Pacuer konmuectBa TEIUIOTHI, HeoOxomumoro s | 1
HarpeBaHWs Tela WA BBIACIIEMOTO UM  TIPH
OXJIKICHUM.

9 Pemenne 3amad nmo teme «KoanmuecTBO TEILUIOTED). 1

10 JlabGopaTopHas padora Nel «CpaBHenue | 1
KOJIMYECTB TeIUIOThl MPH CMEIIUBAHUM BOJAbI
pa3Hoil TeMnepaTypbD)

11 JlaGopaTopnas padora Ne2 «3mepenue yaeiabHoii | 1
TENMJI0eMKOCTH TBEPOI0 TeJIay

12 [ToBTOpEHUE u 000011eHNEe npoiaeHHoro. | 1
CamocTosiTenbHas padboTa.

13 KonudecTBO TETUIOTHI, BRIICTSAIONICECS py cropanuu | 1
TOTUTHBA.

14 3aKOH  COXpaHEHHMs] BHYTpeHHeW HHeprum U |1
ypaBHEHUE TEIUIOBOTO OanaHca.

15 PenieHre sKkCcrnepuMeHTaIbHBIX 3a/1a4. 1

16 KonTpoasnasi padora Nel mo teme «BHyTpenHsisi | 1
IHEPTrUshH

17 ArperaTHbl€ COCTOSIHUS BEIIECTBA. 1

18 [1naByieHNME ¥ OTBEPIEBAHNE KPUCTAJUIMYECKUX TE. 1

19 KomanyecTBO TEemaoTel, HCOOXOAUMOE IS IUIaBJIeHHS | 1
TeJa W BBIJICIISIONIEECs MPH €r0 KPUCTAILTU3AIIHH.

20 Pemiennie 3amau  no Tteme  «lInaBnenne wm |1
KPUCTAJUTH3AITHSDY

21 Hcnapennie 1 KOHJEHCAIIHSL. 1

22 Kunenue. 1

23 BrnaxxHocth Bo3ayxa. 1

24 KomngecTBo TEIJIOTHI, HE00XO0aAUMOE st | 1
napooOpa3oBaHus u BBIJIEIISIOIIEECS npu
KOH/JICHCAITUH.

25 Pemenne 3amau mo Teme «[lapooOpazoBanme wu |1
KOHJICHCAITUSD)

26 Pemenne 3amau mo teme «V3menenme arperatHsix |1

COCTOSIHUMU BEIIIECTBA




27 JIBuraTenb BHYyTPEHHETO CrOPaHUsI. 1

28 KonTpoasHnast padora Ne2 nmo temam.»U3menenue | 1
arperaTHbIX COCTOSIHMU BellecTsa», «TemioBbie
JABUT AT

29 Dnextpusanus Tei. J[Ba posa 3apsiaa. 1

30 DJIEKTPOCKOI. DIEKTPUUECKOE TOJIE. 1

31 JIMCKPETHOCTD AIIEKTPUUYECKOTO 3apsiia. DICKTPOH. 1

32 Crpoenne aroma. Cxema omnbita Pesepdopaa. 1

33 OOBbscHEHUE PJIEKTPUUECKHUX SBICHHI.

34 DJeKTPUYECKUN TOK. 1

35 OnekTpuyeckas Lelb. OJJEKTpUdYeckuid Tok B |1
MeTaslIax U DJIEKTPOJIUTAX.

36 JletictBue siekTpuyeckoro Toka. Hampasnenue | 1
AIIEKTPUUECKOTO TOKA.

37 Cuiia Toka. Pemenue 3agau. 1

38 JlabopaTopHas padora Ne3 «Coopka | 1
IJIEKTPUYECKOi e U M3MepeHue CHJIbl TOKA B ee
PA3JIHYHBIX YYACTKAXY.

39 DNIEKTPUYECKOE HAPSDKCHHE. 1

40 JlaGopaTopHuast padora Ne4 «Coopka | 1
IJIEKTPUYECKOl Lenu W HU3MepeHue HANPSKEHUs
HA Pa3HbIX ee YYACTKAX»

41 DIEKTPUUECKOE CONIPOTHUBJICHUE. VYnensHoe | 1
CONPOTHUBJICHHE.

42 3akoH OMa U1l y4acTKa 3JIEKTPUYECKOMU LIETH. 1

43 Peocrtatsl. Pemenne 3amay. 1

44 JI/p Ne§S «PeryaupoBanue cuiibl TOKa peoctaTrom». |1
JI/p Ne6 «3mepeHue cONPOTUBJIEHNSI IPOBOTHUKA
NPH MOMOIIA AMIIEPMETPA M BOJIbTMETPAY.

45 [TocnegoBaTenbHOE COEAMHEHNE TPOBOJHUKOB. 1

46 [TapannenbHOE COETMHEHUE TPOBOJIHUKOB. 1

47 CMellaHHOE COEIMHEHHE MNPOBOAHMKOB. Pemenue | 1
3ajad.

48 K/p. Ne3 no temam «Ctpoenue atoma. Cujia Toka, | 1
CONMPOTHBJICHHE, HATIPSIKEHUEY.

49 PaboTa 1 MOIITHOCTH JIEKTPUIECKOTO TOKA. 1

50 HarpeBannie mnpOBOJAHUKOB 3JIEKTPUYECKUM TOKOM. | 1
3akoH J[xoyns-Jlenna.

o1 [IpuMeHeHue TEMmIOBOr0 AEUCTBUSA 3JEKTpUuueckoro | 1
TOKa.

52 Pemienue 3anau no riaBe «JIEKTpUUYECKUE siBJIeHUs» | 1

53 JI/pNe7 «A3mepenue padoThl 1 MOIIHOCTH TOKa B | 1
JIEKTPUYECKOM JIaMIIe).

54 MarauTHoe 1oJje Toka. 1

55 J/p Ne8  «CoOopka  sjaexkTtpomarnuta H |1
HCCJIE0OBAHME ero JeiiCTBHAY.

56 [TocTosiHHbIE MATHUTBI. MarHuTHOE 10J1€ 3eMIIH. 1

57 JleficTBME MarHUTHOTO MOJII Ha MPOBOJHUK C TOKOM. | 1




QHGKTpOI[BI/IFaTeJ'Ib IIOCTOAHHOI'O TOKA.

58 K/p Ned no temam «PaGora m MOIHOCTH
JJTEKTPUYECKOT0 TOKa», «JIEKTPOMATHUTHBIE
sIBJICHUS».

59 Hctounnkmn CBETa. [IpssmonuHerHOe
pacipoCTpaHEHHE CBETA.

60 OTtpakeHue cBeTa. 3aKOHbI OTPaKEHHS CBETA.

61 N3o00pakeHne B IIIOCKOM 3epKaJie.

62 [Tpenomiienue cBeTa.

63 JIuH3EL

64 [TocTpoeHue n300paxeHuil, MOJTy4eHHBIX C TOMOILBIO
JIVH3.

65 Pemiennie 3amay  Ha TOCTpOCHHE HM300pakKeHUH,
HOJIyYEHHBIX C IOMOIIBIO JIHH3.

66 @opmyJsia TOHKOW JINH3BI.

67 JI/p Ne9«IlonyueHue m3o0pazkeHHs] NMPH NMOMOIIA
JIMH3BD.

68 K/p. Ne5 no riiaBe «CBeToBbIE SIBJICHHSY.







9 KUIACC

Ne  |Pa3genbl 1 TeMbI Koxa-Bo |/lara
HacoB o maany ‘(l)aKT
3aKoHBI B3aUMOJAEHCTBUS U IBUKEHUS TeJ -354.

1 Texnuka 6e30mMacHOCTH B kKabuHeTe (PU3HUKH. 1
MarepuanbHas Touka. Cucrema oTcyeTa.

2 [TepemenieHue. 1

3 Omnpenenenre KOOPAWHATHI IBHXKYIIETOCS Tea. 1

4 Bxoanas koHTpoJibHAsI paboTa 1

5 [lepemernienue npu NpsSMOJIMHEHHOM paBHOMepHOM |1
JIBUKEHUH.

6 Pemenue 3a1ay Ha NpSAMOJIUHENHOE pABHOMEPHOE 1
JIBIDKEHUC.

7 [IpssMonMHEHOE paBHOYCKOPEHHOE IBUKEHUE. 1
YckopeHue.

8 CKopoCTh NPSIMOJIMHEMTHOTO PAaBHOYCKOPEHHOTO 1
nBrkeHus. ['paduk ckopoctu.

9 Pemenue 3a1au Ha npsMOIUHENHHOE paBHOYCKOpeHHOE |1
JIBIKEHUE

10 |[lepemenienue npu NPSIMOIUHEHTHOM 1
PAaBHOYCKOPEHHOM JIBHYKEHUHU.

11  |JIabopatopnas pabota Ne 1. «HMccnenoBanue 1
PaBHOYCKOPEHHOTO JIBIDKEHUS 0€3 HauaabHON
CKOPOCTI».

12 'paduueckuii METOM pelIeHus 3a1a9 Ha 1
PAaBHOYCKOPEHHOE JBUKECHUE.

13  |[loBTopenue u 06001IeHIE MaTepUaa o TeMe 1
«PaBHOMEPHOE U PAaBHOYCKOPEHHOE JIBMYKCHHE)

14  |OTHOCUTENHHOCTh MEXAHUYECKOTO JBUKEHUSI. 1

15 |KonutposibHas pabota Nol 1

16  |MuepumanbHble cHCTeMbI OTcueTa. [1epBolit 3aK0H 1
HprotoHa.

17  |Cuna. Bropoii 3akoH HeloTOHA. 1

18 |Tpermii 3akoH HrroToHa 1

19  |Pemenue 3aymau c npuMeHeHneM 3akoHoB Hetotona. |1

20 |CBoOOJHOE MaJICHHE TEll. 1

21 |Pemenue 3aga4 Ha cCBOOOIHOE ITaJ€HUE TE. 1

22  |JIBwKeHue Tea, OPOIICHHOTO BEPTUKAIBHO BBEPX. 1

23  |/IBwxeHue Tena, OpOIIEHHOTO TOPU30HTAIBHO. 1

24  |Pemenue 3amaq 1

25 |JIabopatopHas pabota Ne2. «M3mepenue yckopenust |1
CBOOOHOTO MaICHUSY.

26  |3aKOH BCEMHUPHOTO TATOTEHUSI. 1

YckopeHnne cBOOOAHOTO NaieHus Ha 3eMJie U JPYTUxX




HeOECHBIX Teax.

27 |Pemenue 3amau 1
28  |[IpsmonmHeitHOEe U KPUBOJWHEHHOE TBIDKCHHE. 1
29  |IBmxeHue Tena Mo OKPYKHOCTHU C IIOCTOSTHHOM 110 1
MOJIYJIIO0 CKOPOCTBIO.
30 |Pemenue 3agau. 1
31 |Mmnynbc Tena. 3aKOH COXpaHEHUsI UMITYJIbCA. 1
32  |Pemenue 3amau 1
33  |HAckyccTBeHHBIE CIYTHUKU 3emiind. PeakTuBHOE 1
JIBIDKEHUE.
34  |Pemenue 3amad. 1
35 |KontponbHas pabota Ne 2. «3akoHbl B3aumoaecTeus |1
U JIBUKCHUS TEID).
Mexanuveckue KoJae0aHus U BOJIHBL. 3BYK-164.
36 |KomebarensHoe nBmxenue. CBoOoaHbIe KoeOanust. |1
37 |BenmuuHBI XapaKTepU3YIOIINE KojeOaTeIbHbIC 1
JIBYDKEHUS.

38 |llapmoHmMueckue KomeOaHus 1
39 |JlaGopatopnas pabota Ne3 1
« UccnenoBanue 3aBUCUMOCTH TEPUOa U YACTOThI
CBOOOJTHBIX KOJICOAHUI HUTSHOTO MasiTHUKA OT €T0

JUTUHBD)
40  |BeiHy)XIeHHBIE KOJICOAHUSI. 1
41  |Pe3onaHc 1
42  |Pacnpoctpanenue Konebanuii B cpeze. BomHb 1
43 | dnuna BosHbl. CKOPOCTH PaCHpOCTPAHEHUS BOJIH. 1
44  |Pemenue 3amau 1
45  |Mctounuku 3ByKa.3ByKOBbIE KOJI€OaHMUS. 1
46  |BeicoTa,TeMOpH rPOMKOCTH 3BYKA. 1
47  |PacnpocTpaHeHus 3ByKa 3BYKOBBIE€ BOJIHBI. 1
48  |OtpaxeHue 3ByKa. 3BYKOBOW PE30HAHC. 1
49  |Pemenwue 3amau 1
50 |[ToBTOpHUTENBHO-0000IIAOIIHI YPOK O TEME 1
«MexaHnueckue KojieOaHusl U BOJHBI. 3BYK»
51 |KontposbHas pabora Ne3 1
no TeMe "MexaHnueckue KoaeOaHusi M BOJHBI. 3BYK»
DJIeKTPOMATHUTHOE MoJie-234.
52  |MarsuTHOe 1oJie 1
53 |HampasneHnue Toka 1 HanpaBJiIeHUE JIMHUN €ro 1
MarHUTHOTO TTOJIS.
54  |OGHapyxeHHe MarHUTHOTO TOJIS 10 €T0 JAeUCTBHUIO Ha |1
AJIEKTPUYECKUH TOK.
IIpaBuiio neBou pyku.
55  |MHayKuusi MAarHuTHOTO 1noJist. MarHUTHBINA MOTOK. 1
56 |Pemenue 3agau 1
57  |SIBneHue 3IEKTPOMAarHUTHON WHIYKIIUH. 1
MarauTHbIN IOTOK
58 |JIaboparopnas pabota Nod«uzydeHue siBICHUS 1




AJIEKTPOMArHUTHON WHIYKIIUID)

59 |Hampasnenue naaykimonHoro Toka. Ilpasuio Jlenna|l
60 |SIBneHue caMOMHAYKIIMU 1
61 |[lomyuenue u nepeaaya MEPEeMEHHOTO IEKTPUUECKOTO|1
TOKa.
Tpanchopmarop
62 |DneKTpOMarHuTHOE MoJe 1
63  |DneKTpOMarHUTHBIE BOJIHBI 1
64 |Pemenue 3amau 1
65 |KomebaTenpHBIN KOHTYD 1
66  |[I[IpuHUUIIBI paAMOCBSA3H U TEICBUICHUS 1
6/ |DnekTpoMarHuTHas MPUPOJA CBETA. 1
68 |[IpenomiieHue cBera 1
69 |ducnepcus cBera. [{Bera Ten. 1
70  |Tumbl ONTUYECKUX CIIEKTPOB 1
71  |IlornomieHue U UCTTyCKAHUE CBETA aTOMaMHU. 1
[Iponcxox1eHNe JIMHENYATBIX CIIEKTPOB
72 |Jlabopatopnas padbota NeS«Ha6moaenue crutonrHoro |1
U JIMHEWYATHIX CIIEKTPOB UCITYCKAHUS)
73  |Pemenue 3amau 1
74 |KontponbHas pabotaNedrno Teme "DiekTpomarauTHoe |1

mmoJie"

Crtpoenne aroma u aToMHOTr0 siipa. Ucnosib30BaHue aTOMHBIX sijiep-214.

75 |PagnoaktuBHOCTE. MOI€E]IM AaTOMOB. 1

76  |PagmoakTuBHBIE MPEBPAIICHUS ATOMHBIX SJED. 1

77  |JlabopatopHas pabotaNe6 «u3mMepeHune ecTecTBeHHOro |1
paaraIMOHHOTO (DOHA JOZUMETPOM)

78  |DKcriepuMEHTaNIbHBIC METOIBI MCCIIeOBaHMs YacTull. |1

79  |JlabopaTopHaspaboTaNe7 1
«M3ydeHne TPEKOB 3apsHKEHHBIX YACTHI] IO TOTOBBIM
dboTorpadusimy.

80 |OtkpsiTue npoToHa. OTKPHITHE HEUTPOHA. 1

81 |CoctaB aToMHOTO sifpa. SlnepHbIe CHIIBI. 1

82  |M3otomsl. 1

83 |Anwda- u Oera- pacnaz. [IpaBuiio cMmeleHus. 1

84  |Pemenue 3ana4 Ha «Aunbda- u 6eta- pacnai. [Ipasumo |1
CMEITICHUS

85  |DHueprus cBszu. Jledekt macc.

86 |Pemenue 3amau Ha «DHEpTUIO CBs3H, MeekT macc» |1

87 |lenenue sinep ypana. llenmHast peakius geneHusl. 1

88 |JIaboparopnas pabota No§ «3yuenue neneHus siapa
ypana 1o ¢hotorpaduu TPEKOBY.

89  |Anepnsrit peaktop. [IpeoOpa3zoBanue BHyTpEHHEH 1
DHEPTUU SAJIEP B DJIEKTPUUECKYIO SHEPTHIO.

90 |AToMHas SHEpreTHKa 1

91 |buonoruyeckoe ACHCTBHUE padaIIiH. 1




92 |TepmosinepHas peakisl. 1
93 |Pemenne 3amau 1
94  |[ToBTOPUTENBHO-0000IIAOIINIA YPOK IO TEME: 1
«CTpoeHHe aTOMHOTO SAPay»
95 |KontponbHas pabota Ne 5 «CtpoeHue atoma u 1
aTOMHOTO sIJIpay.
CTpoeHue 1 3BOJTIOLNS BCEJEHHOMH-54.
96 |Cocras, ctpoeHue u mpoucxoxacHue ComHeuHON 1
CUCTEMBI
97  |bompmue uraneTsl COTHEYHON CHCTEMBI 1
98 |Mansbie Tena CoTHEYHON CUCTEMBI 1
99 |Crpoenue, uznyuyenus u 3Bosrorius ConHia u 3se3n |1
100 |Ctpoenue u 3Bosonws BeeneHHoi 1
IloBTOpEeHHe-24.
101 |IToBTOpeHME «3aKOHBI IBWKEHUS U B3aUMOJCUCTBHU) |1
102 |OG6o01IeHre U cucTEMaTU3AIIM TOTYyYEHHBIX 1

3HaHuU. MITOroBbIi ypoK.
















YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

7 KJIACC

®dwusuka, 7 knacc/Ilepeimkua U.M., UBanos A.U., AkiimonepHoe o61iectBo «M31aTenbcTBo
«IIpocsenienne";
BBenure cBOii BapHaHT:

8 KJIACC

®dusuka, 8 knacc/[lepeimkun .M., UBanos A.U., AkunonepHoe o61mecTBo «M31aTenbcTBO
«IIpocsemienney;
Beenure cBoOil BapuaHT:

9 KUIACC

®wusuka, 9 knacc/lleperimkua U.M., I'yrauk E.M., MBanoB A.U., [Tletpoa M.A., AKIIMOHEpHOE OOIIECTBO
«M3natenscTBO «IIpocBemenuey;
BBenure cBO#l BapuaHT:

METOANYECKUE MATEPHUAJIBI 1JISA YYUTEJIA

Meroaunueckue MaTepuabl

* Metoauka ¢usuku http://metodist.il.ru/

 Kammtyc http://www.phys-campus.bspu.secna.ru/

* O6pazoBarenbHbIi nopran (uMeetcs pasaen «HpopMaLnOHHbIE TEXHOJIOTHH B IIKOJIE))
http://www.uroki.ru/

+ JlaGopaTopus oOyueHust Hpu3MKe U aCTPOHOMUU - BEAYIIas 1abopaTopusi CTpaHbl 1O pa3paboTKe JUIAKTUKU U
METOAMKH OOYUEHHsI THUM IIpEeIMETaM B CpeiHel mKoue. MeT o0cyKaeHnss OCHOBHBIX JOKYMEHTOB,
periaMeHTHpyoLIMX puzndeckoe oopazoBanue. Bce oHM B IOJTHOM BapuaHTE PACHOIOKEHbBI Ha 3TUX
cTpanuIiia. MoKHO IpUHATH ydacTue B 00cyxaeHuu. http://physics.i0so.iip.net/

* Ucnonp3oBanue MHPOPMAITMOHHBIX TEXHOJIOTUH B MpenoaaBaHuu Gpu3nku. Marepuassl (B TOM 4Hcie
BUJeo3anuch) cemuHapa B PAO no npo6ieMe ucnosb30BaHus HHGOPMALIMOHHBIX TEXHOJIOTHH B
npenojaBaHuy pu3nku. CoaepKUT Kak oOIIMe JOKIaAbl, TaK M JOKJIAAbl O KOHKPETHBIX IporpaMMax u
WHTEpHET-pecypcax. http://10so.ru/ts/archive/physic.htm

+ JlaGopatopus oOyuenus ¢pusuke u acrponomuu (JIOuA MOCO PAO) . Marepuaisl o cTaHAapTaMm U
y4eOHMKaM JJIsl OCHOBHOM U TOJTHOM cpeHel mKkoibl. http://physics.ios0.iip.net/index.htm

* BupTyanbHslii MeToauueckuii kabuHeT yuurens ¢pusuku u actponomun http://www.gomulina.orc.rus Caift
Kadeapel METOAMKH TpenoaaBanus Gusuku MITY http:// www.mpf.da.ru/

8 KVIACC
Meroanueckue MaTeprabl

* Meronuka ¢usuku http://metodist.il.ru/

* Kammyc http://www.phys-campus.bspu.secna.ru/

» Obpa3oBarenbHbIN TOpTal (IMeeTcs pazaen « MHubopmMamoHHbIe TEXHOIOTHH B IIIKOJIE))
http://www.uroki.ru/

+ JlaGopaTopus oOyueHust pu3nke U aCTPOHOMHUU - BEAYIIas 1a0opaTopus CTpaHbl MO pa3paboTKe TUIAKTUKU

U METOJIMKU OOYYEeHHUS ITUM IpeMETaM B cpenHeil mkoine. Vet o0cyx1eHus: OCHOBHBIX JIOKyMEHTOB,
periaMeHTUPYIOIUX (Gru3ndeckoe oOpazoBanue. Bece oHM B ITOTHOM BapHaHTE PacIioioKeHbI Ha ATUX
cTpaHuna. Mo>XHO IPUHATH yyacTue B oocyxxaenuu. http://physics.ioso.iip.net/

* cnosnp3oBanue MHGYOPMAIIMOHHBIX TEXHOIOTHI B ITPENoiaBaHuy (HH3UKU. MaTtepHaisl (B TOM YHCIIE



BHJIe03anucH) ceMuHapa B PAO o npo6ieMe ucnonb30BaHus HHPOPMAIIMOHHBIX TEXHOJIOTHI B
npenoaaBaHuu ¢pu3uku. COACPKUT Kak 00IIUE JOKIAbl, TAK M JOKJIA bl O KOHKPETHBIX IPOrpaMMax U
uHTEepHET-pecypcax. http://ioso.ru/ts/archive/physic.htm

+ JlaGopatopus oOyuenus ¢pusuke u acrponomuu (JIOuA MOCO PAO) . Marepuaiisl 1o craHaapTaMm u
ydeOHHMKaM JJIsi OCHOBHOM M TIOJTHOM cpeHel mkoubl. http://physics.ioso.iip.net/index.htm

* BupTyanbHslii MeTognyecKuii kKaOUHeT yuntesst pu3uku u actpoHomud http://www.gomulina.orc.rue Caiit
kadeapel MeToAMKH npenoaaBanus Gusuku MITY http:// www.mpf.da.ru/

* bank nmegaroruueckoro ombiTa http://www-windows-
1251.edu.yar.ru/russian/pedbank/sor_uch/phys/turina/index.html

» ®usuk npeacrasiser http://www.phizik.cjb.net/

* Jlemaem ypoxu BMecte! http://www.otbet.ru/

* ABTOMaTHU3MPOBAHHBIN B3aUMHBII ITEPEBO]] Pa3HOOOPa3HBIX (PU3MUECKUX SAMHUI] H3MEPEHHUS
http://www.ru.convert-me.com/ru/

* http://archive.1september.ru/mat/

* http://www.poisknews.ru/

* Caiit YuutenbCckoi ra3eTs http:// www.ug.ru/

* http://www.informika.ru/text/magaz/pedagog/title.html

* http://www.aboutstudy.ru/magazine2.shtml

* DieKTpoHHBIHN XypHaT «Bonpocel MHTEpHET-00pazoBanus» http://center.fio.ru/vio

* Hayuno-meroanueckuii xypHan «Meroauct» http://www.physfac.bspu.secna.ru/Metodist/ « Caiit «Becteii»
http://www.vesti.ru/fotovideo.html

* Karanor Bcex nybnukanuii B xypraine "Ksant" 3a 30 net: 1970 — 1999
http://www.nsu.ru/materials/ssl/text/quantum/182.html

* XKypuan Kommsrotep B mikose http://www.osp.ru/school

* JKusas ¢pusuka http://www.int-edu.ru/soft/fiz.html

» ®u3uka B annManusx. Ha caiite pa3MerieHsl MyJIbTHKHE ¢ (PU3UMYECKIMH TIPOIIECCAMH U JTaHBI
TeopeTndyeckue o0bsicHeHus. OYeHb MoKa3aTeabHO U MOY4YNUTENIbHO. ECTh MaTepHal no MexaHukKe, ONTHKE,
BOJIHaM H TepMoanHamuke. http://physics.nad.ru/physics.htm

* Iudpakuus Cailt ¢ uHTepakTUBHBIMU Moaensamu http://www .kg.ru/diffraction/

* [Iporpammuoe obecnieuenne mo ¢pusuke B http://physika.narod.ru/

* uctpymeHnTanbHas nporpaMmMHas cuctema "CBbOPKA" niis n3ydeHns 3aKOHOB IOCTOSTHHOTO TOKA B CpeIHEN
mikoste http://shadrinsk.zaural.ru/~sda/project1/index.html

« METOJIMYECKOE OFbEJMHEHUE YUUTEJIEN ®U3UKU, ACTPOHOMUU U
ECTECTBO3HAHUMS rumuaszuu Nel567 r. Mockssl http://schools.techno.ru/sch1567/metodob/  IIporpamma
no ¢usuke «Adurypuent» http://www karelia.ru/psu/Chairs/KOF/abitur/index.htme /lucranimonHnas
¢u3nueckas mkosna http://school.komi.com/

KomnbroTepHas noauep)xka ypokoB (Gpu3uKu. MeToiuka npoBeieH!s] YpOKOB (PU3UKH ¢ KOMITBIOTEPHOM
noyiepskkoit http://tco-physics.narod.ru/
* Poccuiicknii ['ocygapcTBEeHHBIM YHUBEPCUTET HHHOBAIMOHHBIX TEXHOJIOTHI U NTPEAIIPUHUMATENBCTBA.

Cesepubiii prnman. J[ucrannuonnoe odydenne. HTepakTHBHBIE YpokHu Gu3uku http://domino.novsu.ac.ru/
VYpok no teme «Pemenne 3agay. OTHOCUTENBHOCTD ABHXKEHUS»
http://ivsu.ivanovo.ac.ru/alumni/grgr/index.htm

» Kabuner ¢uzuku http://edu.delfa.net:8101
BUJIEO®UJIbMbI-

1) «Maruetu3am» yacts 1

2) «Mar"aeTu3m» 4acTh 2

3) «llIkonbHBINA (PU3NIECKUN IKCTIEPUMEHT

4) «M3my4eHue u CIeKTPhD

5) «KBaHTOBBIE SIBIICHUS»

6) «BosHOBas ONITHKAY»

7) «AcTpoHOMUS

8) «BcenenHas u 3eMiis

9 KJIACC



Meroaunueckue MaTepuabl

* Metoauka ¢usuku http://metodist.il.ru/

 Kammyc http://www.phys-campus.bspu.secna.ru/

» Obpa3oBarenbHbIN TOpTa (HMeeTcs pazaen « MHubopmMarmoHHbIe TEXHOJIOTHH B IIIKOJIC))
http://www.uroki.ru/

* JlaGopatopus o0yueHus PU3MKE U aCTPOHOMUU - BEAYIIAs JTaAOOPATOpHsi CTPAHbI 10 pa3pabOTKe JUIAKTUKU U
METOAMKH 0OYyUEHHsI THUM IIpeIMEeTaM B CpeiHel 1mKoue. MeT oO6cyKaeHns OCHOBHBIX JOKYMEHTOB,
periaMeHTHPYIoNHX (pu3ndeckoe oopa3oBanue. Bce OHM B TIOJTHOM BapuaHTE PACIOIOKEHBI Ha ITUX
cTpaHulla. MOXHO MIPUHATH ydacTue B 00CykaeHuu. http://physics.ioso.iip.net/

* Ucnonp3oBanne MHPOPMAITMOHHBIX TEXHOJIOTUH B MpenoaaBaHuu Gpu3uku. Marepuaisl (B TOM YHCIIC
Buzeo3anucu) cemuHapa B PAO mo mpo6ieme nenosap30Banus HHPOPMALMOHHBIX TEXHOJIOTUH B
npenonaBanuu Gpuznku. COIEpKHUT Kak OOIIHE JOKIIAIbI, TaK M TOKJIAJAbl O KOHKPETHBIX IPOTpaMMax 1
UHTEpHET-pecypcax. http://ioso.ru/ts/archive/physic.htm

* JITaboparopus oOyuenus ¢usuke u actponomuu (JIOuA MOCO PAO) . Marepuanisl 110 cTaHaapTaM u
y4eOHMKaM JJIsl OCHOBHOM U TOJTHOW cpeHel mKkoibl. http://physics.i0s0.1ip.net/index.htm

* BupTyanbHbIii METOIMUYECKHI KaOUHET yuuTens GU3NKU U acTpoHOMUH http://www.gomulina.orc.rue Cait
kadenpsl MmeToauku npenogaBanus usuku MITY http://www.mpf.da.ru/

* bank negaroruueckoro ombiTa http://www-windows-
1251.edu.yar.ru/russian/pedbank/sor_uch/phys/turina/index.html

» dusuk npencrasiset http:// www.phizik.cjb.net/

* Jlemaem ypoku Bmecte! http://www.otbet.ru/

* ABTOMaTU3MPOBAaHHBIN B3aMHBIH MTEPEBOI PAa3HOOOPA3HBIX (PU3NYECKUX €MHHII U3MEPEHUS
http://www.ru.convert-me.com/ru/

* http://archive.1september.ru/mat/

* http://www.poisknews.ru/

* Caiit Yuutenbckoi razersl http://www.ug.ru/

* http://www.informika.ru/text/magaz/pedagog/title.html

* http://www.aboutstudy.ru/magazine2.shtml

* DnekTpoHHBII KypHan «Bonpocsl MHTepHET-00pa3oBanus» http://center.fio.ru/vio

* HayuHo-meroanyeckuii xkypHan «Meronuct» http://www.physfac.bspu.secna.ru/Metodist/

* Caiit «Becreit» http://www.vesti.ru/fotovideo.html

+ Karanor Bcex myOnukanuii B )xypHaine "Ksant" 3a 30 net: 1970 — 1999
http://www.nsu.ru/materials/ssl/text/quantum/182.html

* Kypnan Kommnerorep B mkose http://www.osp.ru/school

* XKusas ¢usuka http://www.int-edu.ru/soft/fiz.html

» ®u3nka B annManusax. Ha caiite pa3MerieHsl MyJIbTHKHE ¢ (PU3HMYECKIMH TIPOIIECCAMH U JTaHBI
TeopeTnyeckue o0bsicHeHus. O4eHb OKa3aTeabHO U MOYUnTeNbHO. ECTh MaTepual o MexaHHKe, ONTUKE,
BOJIHaM M TepMoanHamuke. http://physics.nad.ru/physics.htm

* Iudpakuus Cailt ¢ uHTepakTUBHBIMU Mojaensamu http://www .kg.ru/diffraction/

* [IporpammuOe obecnieuenue mo ¢pusuke B http://physika.narod.ru/

* uctpymeHnTanbHas nporpaMmMHas cuctema "CbOPKA" 1 n3ydeHns 3aKOHOB IOCTOSTHHOTO TOKA B CpeAHEN
mkoste http://shadrinsk.zaural.ru/~sda/project1/index.html

« METOJIMYECKOE OFbEJJMHEHUE YUYUTEJIEU ®U3UKU, ACTPOHOMUH U
ECTECTBO3HAHUMS rumuaszum Nel567 r. Mockssl http://schools.techno.ru/sch1567/metodob/ ¢ I[Iporpamma
no ¢usuke «Adurypuent» http://www karelia.ru/psu/Chairs/KOF/abitur/index.htme [lucranimonHnas
¢u3uueckas mkosna http://school.komi.com/

KomnbsroTepHast momep:xka ypokos puzuku. Metoanka mpoBeieHus! YpOKOB (PH3UKH C KOMITBIOTEPHOM
noiepskkoi http://tco-physics.narod.ru/

* Poccuiickuii ['ocygapcTBEHHBINM YHUBEPCUTET HHHOBALIMOHHBIX TEXHOJIOTUM U NIPEAIIPUHUMATENLCTBA.
Cesepubiii punman. Jucrannuonnoe odydenne. IHTepakTHBHBIE YpokH du3uku http://domino.novsu.ac.ru/
Vpok no teme «Pemenue 3anay. OTHOCUTENBHOCTD JBUKEHUS
http://ivsu.ivanovo.ac.ru/alumni/grgr/index.htm

» Kabuner ¢uzuku http://edu.delfa.net:8101



BUJAEO®UNJIbMBI-

1) «Marnetusm» yactb 1

2) «Mar"aeTu3m» 4acTb 2

3) «IkonbHBINA (HU3NIECKUN IKCTIEPUMEHT
4) «M3my4eHue U CIEKTPhD)

5) «kKBaHTOBBIC SIBJICHUS

6) «BosHOBas ONTHKA»

7) «AcTpoHOMUS

8) «Bcenennas u 3eMiis

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
7 KUIIACC

http://school-collection.edu.ru/collection EcrectBenHO-HayuHbIe SKcniepruMeHTh — Dusnka: Kosnekius
Poccwuiickoro 061meodpazoBaTeIbHOTO TIOpTalia

http://experiment.edu.ru OTKpBITBIN KOJUTEHK: DH3MKA
http://www.physics.ru D1eMeHTbl: TONYJISPHBINA caiT 0 GpyHIaMeHTaNbHOI Hayke

http://www. elementy. ru BBezieHre B HAHOTEXHOJIOTUU

8 KIIACC

http://school-collection.edu.ru/collection EcrecTBenHo-HayuHbIe SKcriepruMeHTh — Dusnka: Kosuekius
Poccwuiickoro 061meodpazoBaTeIbHOTO TIOpTalia

http://experiment.edu.ru OTKpbITEIH KOJUICK: DH3MKa

http://www.physics.ru D1eMeHTbI: TOMYJISPHBINA CAiT 0 QyHIaMEHTaIBHOIN HayKe

http://www. elementy. ru BBenenue B HAaHOTEXHOJIOTHH

9 KJIACC

http://school-collection.edu.ru/collection EcrecTBeHHO-HayuHbIe SKcTIeprMeHTh — Dusnka: Kosekims
Poccuiickoro o0mieo0pazoBaTenbpHOTO opTasa

http://experiment.edu.ru OTKpsITHIN KOUTEK: DU3NKa

http://www.physics.ru D1eMeHTbl: TONYJISPHBINA caiT 0 GpyHIaMeHTaNbHOI Hayke

http://www. elementy. ru BBenenue B HAHOTEXHOJIOTHH

http://nano-edu.ulsu.ru

MATEPUABHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA
YYEBHOE OBOPYJIOBAHME

. Jlocka knaccHas lmr

. UnTepakTuBHas nocka (Dnekrpuiyectso, OM BOJHBI) 21T

. MynbTumeauitnas gocka 1 mr

. Kommiext anextpocHabxenns kabunera Gpusuku 1k

. Komnerorep 1mr

. [Iponieccop lmr

. MOV lmr

. KommiexT mkonbpHOM Mebenu 115 kabunera ¢pusuku 12 nmapt,24 crynbeB 9. KOMITIEKT 1eMOHCTPalMOHHBIX
yueOHBIX Tabmmi 1k

10. kad mist xpaHeHUs yaeOHbIX mocoomit 1 mT

11. Kommuiekt noptpetoB i1t oopmiieHus kabuHera 1k

12. Tabnmuna «lllkana 371eKTpOMarHUTHBIX U3TydeHui» 1 mT

13. Tabnuua «TexHuka 6e30macHOCTH B KabuHeTe Gpu3uku» 1 mr

03O DNk~ W~



14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24

25.
26.
27.
28.
29.
30.
31.
32.
33.

Taomuua «Cucrema eqeaun.C» 1 mr

Tabmuua «JlonbHbIe U KpaTHBIE TPUCTABKK» | 1T
Tabmuna «dusnyeckue MOCTOSIHHEBIEY» 1 1T
NudopmannonHo-TeMaTHUeckuii cTeHa 1 mt
YCTpoHCTBO IS 3aIITOPUBAHKS OKOH (Kamko3u) 4+ 11
Cron neMoHCTpalMOHHBIN | T

Crou yuurens 1 mr

JlabopanTckuii cron 1 mt

KomneroTepnsriii cton 1 mr

Tym6a nns Tabnw 1 mr

. llIxadsr B 1abOpaHTCKOM C pa3ABHUKHBIMH JIBEpKaMH 2 IIT
Mkad nns xpaneHust Mocy sl 1T

CyiuiibHas aHeb 414 Mocyasl 1 mT

PakoBuHa 2 mr

Crton 1abopaTopHbIA MOSYHBIN 1 1T

JlaGopanTckuii cTomn

Cryn naGopaTopHbIif MOBOPOTHBIHN 1 1T

Kpecno nnst yaurens 2 mr

Cryn yueHn4eckHil ¢ peryiupyemMoil BeicoToi 1

[kad nms XxpaHeHUsI ¢ BBIIBUTAIOUTUMECS IEMOHCTPAIIMOHHBIME MoJKamMu 2T 34. CucreMa XpaHeHHs

TaOJIUIl ¥ [o1akaToB | 1T

35
36
37
38

. Orgerymmurens 1 mr

. [ImaHmeTHBIM KOMIIBIOTED YYUTENS

. JJokymeHnT-kamepa 1 wr

. MoOubHBIA KOMOBIOTEP YU€HHUKA 1K

OBOPYIOBAHHME JIIsl IIPOBEJEHHS JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
JTEMOHCTPALIUIA

1.

O 00 3 O W K~ W

10
11

12.
13.
14.
15.
16.
17.
18.
19.
20.

MOOWJIbHBIN Ta00PATOPHBIM KOMILJIEKC ISl y4eOHOM MPAaKTUYECKON U IPOEKTHOM 1eATEIbHOCTH 10 (HU3UKE

. iudpoBast 1abopaTopust ISl yUUTEIS
. bapomerp-anepoun 171 711.

. 6iiok nutanus perynupyemsiii 41012400032 712.

. Be0-Kamepa Ha OJBMKHOM ITatuse 195 713.

. BECBI TEXHUYECKHE ¢ pasHOBecamu 203 714.

. BUJieokamepa aJisi paboThl ¢ ontuueckumu npudopamu 41012400033 715.
. TeHepatop 3BykoBoi 218 716.

. rurpomeTtp (rcuxpomerp) 220 717.

. Tpy3 HabopHsbIit 234 718.

. JMHAMOMETp JEMOHCTpallMOHHBIN 243 719.

KOMIUJIEKT IOCY 1Bl IEMOHCTPALIMOHHOM C MPUHAUIE)KHOCTAMHA 362 720.
MaHOMETD KHJIKOCTHON JEMOHCTpAaMOHHBIN 449 721.

METP JEMOHCTPALMOHHBIN 466 722.

MHUKPOCKOII JeEMOHCTpanMoHHbIi 41012400034 723.

Hacoc BakyyMHbII Komosckoro 41012600006 724.

HITaTUB JIEMOHCTPAMOHHBIN (uznueckuid 1130 726.

anekTpomTka 1165 727.

Ha0Op AEMOHCTPALMOHHBIN IO MeXaHHUecKuM siBiieHusM 41012400035 728.

Ha0Op JEMOHCTPAIIMOHHBIN 10 TUHAMUKE BpamareasHoro asmwkenus 41012400036 729. 21. nadbop



JIEMOHCTPALIMOHHBIN BOTHOBBIX siBeHUM 41012400038 730.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

Beziepko Apxumena 196 731.

MasTHUK MakcBeina 459 732.

Habop Ten paBHOTO 00Bbema 583 733.

Habop Ten paBHOU Macchl 584 734.

npubop U JeMOHCTpanuu arMocqepHoro aasinenus 673 735.
IpU3Ma HaKJIOHSIOLIAsCs ¢ oTBecoM 696 736.
pblYar 1eMOHCTpallMOHHbIN 723 737.

cocynbl cooomaroruecs 769 738.

CTaKaH OTJIMBHOW JIEMOHCTpAIlMOHHbIN 781 739.
TpyOka Hetorona 978 740.

mrap ITackang 1091 741.

Ha0Op IEMOHCTPALMOHHBIN IO MOJIEKYJISIpHOM (hr3KKe U TeruioBbIM siBJeHusM 41012400039 742. 34.

HaOOp JIEMOHCTPAIIMOHHBIN 110 ra30BbIM 3akoHaMm 41012400040 743.

35.
36.
37.
38.
39.
40.
41.
42.
43.

Habop KammuisipoB 535 744.

TpyOKa /Uil AEMOHCTPANY KOHBEKIIMU B )KHIKOCTU 977 745.
UUJIMHAPHI CBUHLIOBBIE cO cTpyrom 1082 746.

map ¢ koiabioM 1092 747.

BBICOKOBOJIbTHBIN HCTOUHHK 41012400041 748.

rereparop Ban-ne-I'paada 41012400042 749.

no3umetp 245 750.

KaMEpPTOHBI Ha PE30HAHCHBIX sAlMKax 284 751.

KOMIIJICKT HpI/I60pOB n HpHH&)IJ'IC)KHOCTCfI AJId JEMOHCTpPAlun CBOMCTB OJICKTPOMArHMuTHBIX BOJIH

41012400043 752.

44.

KOMIUJIEKT MPUOOPOB ISl U3yUEHUsI IPUHIIMIIOB paauonpueMa u paauonepeaaun 41012400044 45. maraur

nyroobpasubiit 443 754.

46.

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
38.
59.
60.

MarHuT MOJIOCOBOM JIEMOHCTpAIIMOHHBIN 444 755.

MarHa aekTpodopnas 457 756.

MAasTHHK 3JIeKTpocTaTndecknid 460 757.

Ha0Op MO U3yYEHHUIO MAarHUTHOTO ToJst 3emiu 561 758.

Ha0Op AEMOHCTPALMOHHBIN IO MAarHUTHOMY TOJIIO KOJbIEBBIX TOkOB 41012400045 759.
Ha0Op IEMOHCTPALMOHHBINA IO TOCTOSHHOMY TOKY 519 760.

Ha0Op JIEMOHCTPAIIMOHHBIH 0 3JIEKTpUUECKOMY TOKY B Bakyyme 41012400046 761.
Ha0Op TS IEMOHCTpAIIUU MAarHUTHBIX ToJien 522 762.

Ha0Op IS IEMOHCTPAIUH IEKTPUUECKUX mojei 523 763.

TpaHnchopmarop yueOnsiit 41012400047 764.

najiouka crexkyisiHHas 630 765. nanouka r360HUTOBAs 632 766.

npu6op Jlenma 695 767.

CTpEJIKH MarHuTHbIE Ha mTatuBax 906 768.

CyJTaH 3JeKTpocTaThueckuii 938 769.

mITaTuBbI U3oaupyromme 1136 770.






