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1. HOACHUTEJIbBHAA 3AIIUCKA

Pabouyas mporpamma cocTaBiieHa Ha OCHOBE:

e denepanbHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAAPTa OCHOBHOTO OOHIEro 0Opa3oBaHUs, YTBEPKAEHHOTO MPHUKa3oM MUHHCTEPCTBA
oOpasoBanus u Hayku PO ot 31.05.2021 N 287,

® OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0011ero oopasoBanus MbBOY Tarapcko-I1Imanakckoit cpeaHeit Kobl,

e yyeOHOro riana MbOY Tatapcko-IlIManakckoit cpeHe mKoJIbI,

e paboueil mporpamMmbl no ¢usmke. st 7-9 kiaccoB cocTaBiieHa Ha OcHOBe «lIpmMepHOil pabodeil mporpaMMbl OCHOBHOI'O OOILIETO
o6pazoBanus. Puszuka. bazoBwiit ypoBeHb» (111 7-9 Ki1accoB 0Opa3oBaTeIbHBIX opranu3anuii. Mocksa ,2021),

o denepanpbHOro TmeEpevHs YYEOHHKOB, PEKOMEHJOBaHHbIX MuHHCTepcTBOM 0OpasoBanus Poccuiickoit deneparum K HCHOJB30BAHUIO B
00pazoBaTeIbHOM IpoIIecce B 00Ie00pa30BaTEeNbHBIX YIPEKICHUSIX.

Copneprxkanne pabodeil mporpaMMbl HaIlpaBJICHO Ha (POPMHPOBAHHWE €CTECTBEHHO-HAYYHOH T'PAaMOTHOCTH YYAIIUXCS M OPraHU3aIHIO
n3ydeHus GU3MKU Ha JIeATEIIbHOCTHON OCHOBE. B Hell yUnTHIBatOTCSI BO3MOXKHOCTH IpeaMeTa B peanuzauun tpedosanuit I'OC OO0
K IUTAaHUPYEMBIM JIMYHOCTHBIM M METalpeIMETHBIM pe3yjbTaTaM OOy4YEeHMs, a TaK)Ke MEXIIPEIMETHBIEC CBSI3U €CTECTBEHHO-HAYyYHBIX
y4eOHBIX TIPEIMETOB HAa YPOBHE OCHOBHOT'O 00IIIETO 00pa3oBaHUs

B nporpamme onpenenstoTcsi OCHOBHBIE 1€ U3y4YeHUs] (PU3UKU HA YPOBHE OCHOBHOT'O OOIIIEro 0Opa3oBaHUsl, IUIAHUPYEMbIE€ Pe3yJIbTaThl
OCBOCHUS Kypca (PU3UKU: TUIHOCTHBIC, METAIIPEIMETHBIC, MpeAMEeTHbBIC (Ha 6a30BOM YPOBHE).

PabGouast mporpaMma COAEPKHUT MOCIIEIOBATEIBHOCTh U3YyUYEHHUSI TEM, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHS MPEIMETHOIO COJICPKAaHUSA U yuéTe
BO3PACTHBIX OCOOCHHOCTEHN yUaIInXCs, a TAKKE IPUMEPHOE TEMAaTHYECKOE INIAHUPOBAHUE C YKa3aHUEM KOJIMYECTBA YaCOB Ha U3yUEHUE KaXK10U
TEMBbI U IPUMEPHOMN XapaKTEPUCTUKON YUEOHON JIeSITEIbHOCTH yUallluXCsl, peajn3yeMo MpU U3yUYSHUH ITUX TEM.

[Ipu pa3zpaborke paboueii mporpaMMbl B TEMAaTHUYECKOM ILIAHUPOBAHUU YUTEHBI BO3MOXXHOCTH HMCIOJIB30BAHUS DJIEKTPOHHBIX (LIHU(POBBIX)
00pa30BaTENbHBIX PECYPCOB, SBISIOMINXCS YUeOHO-METOANYECKUMH MaTepraiaMu (MyJIbTUMEIUNHHbBIEC IPOrPaMMBbl, SJIEKTPOHHBIEC YUYEOHUKHU U
3aJaYHUKHU, JJIEKTPOHHbIE OWUOIMOTEKU, BHUPTyalIbHBIE JAaOOpATOpUM, WUTPOBBIC MPOrPaAaMMBbI, KOJUICKIHMH HUMPOBBIX 00pa30BaTEIbHBIX
pecypcoB), peanu3yromux auaakruyeckue Bo3moxkHocTu UKT, coneprkanne KOTOPBIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 00pa3oBaHUU.
Pabouass mporpaMma He CKOBBIBAET TBOPYECKYIO WHHIIMATUBY YYHUTENS U IMPEHOCTABISET BO3MOXKHOCTH ISl peajv3allud Pa3IMYHbIX
METOANYECKUX TTOJIX0JI0B K MPEMOJaBaHUIO (PU3UKH MTPUYCIOBUH COXPAHEHUS 00s13aTEIbHON YaCTH COAEeP KaHUs Kypca.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O TIPEIMETA «®U3UKA»

Kypc ¢pusukn — cucremooOpasyromuii Jjisi eCTeCTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB, NOCKOIBKY (PpU3MUECKUEe 3aKOHBI JIeKaT B OCHOBE
MIPOILIECCOB U SIBJICHUM, M3yyaeMbIX XUMHUEH, Ouosioruei, actpoHomueid u ¢usnyeckoil reorpapueit. dusuka — 3TO IMpeAMET, KOTOPBIM He
TOJIbKO BHOCHUT OCHOBHOM BKJaJ B €CTECTBEHHO-HAay4YHYIO0 KapTHHY MHUpa, HO U MpPEeAOCTaBIsieT HaumboJiee siCHble 0Opaslbl NMPUMEHEHUs
Hay4YHOT'O METOJ1a MO3HAaHMs, T € Croco0a MOoJydYeHUs TOCTOBEPHBIX 3HaHUM 0 Mupe. HakoHnen, ¢u3zuka — 3TO MmpeaMeT, KOTOPbIM Hapsiy ¢



APYIruMmn €CTCCTBCHHO-HAYYHBIMU MMPECAMECTAMU JOJIKCH OAaTh IIKOJIBHUKaAM IMPCACTABJIICHUC 06 YBJICKATCIIbHOCTH HAYYHOT'O HCCJICIOBAaHUA U
PagoCTu CaMOCTOATCIILHOT'O OTKPBLITHSA HOBOI'O 3HAHMA.

OnHa U3 TJIaBHBIX 33/7a49 (PU3UIECKOr0 00Opa30BaHUs B CTPYKTYpE OOIIEro 00pa3oBaHUsI COCTOUT B (DOPMHUPOBAHUH €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH M UHTEpECca K HAyKE€ Y OCHOBHOM MacChl 00y4arolluXcsi, KOTOPbIE B JajbHENIIEM Oy1yT 3aHSThl B CAMbIX pa3HO- OOpa3HbIX
C(bean ACATCIIBHOCTH. Ho He MeHee BaxxHOU 3az[aqei/’1 SIBJIACTCA BBISIBJICHHUC MW IIOATOTOBKA TaJIAHTJIIMBBIX MOJIOABIX JIIOI[Gﬁ HJIs1
MPOJOJDKEHUsT oOpa3oBaHusl W JaldbHEHIIeld npodecCHOHATbHON ESITEIRHOCTH B O0OJIACTH €CTECTBEHHO-HAYYHBIX WCCIICIOBAHUN U
CO3JaHUN HOBBIX TeXHOJOTHH. COrjlacHO MPHUHATOMY B MEXIYHAapOJIHOM COOOIIeCTBe ompeaesieHuro, «EcTtecTBeHHO-Hay4dHas rpa-
MOTHOCTB — 3TO CIIOCOOHOCTH YEJIOBEKA 3aHUMATh AKTUBHYIO I'paXXJaHCKYTIO ITO3UIHUTO 110 O6HI€CTB€HHO 3Ha4YMUMbIM BOIIPOCaM, CBA3aHHbIM
C €CTCCTBCHHBIMU HayYKaMH, U €TI0 TOTOBHOCTb MHTCPECOBATHCA €CTCCTBCHHO-HAYYHBIMU U CAMMU. Haquo FpaMOTHBIﬁ YCJIOBCK CTPEMUTCA
y4aCcTBOBAaTh B apryMCeHTHUPOBAHHOM O6CY)K216HI/II/I HpO6J’I€M, OTHOCAIIUXCA K €CTECCTBECHHBIM HayKaM H TCXHOJIOTHAM, YTO Tpe6yeT oT
HETO CJIEAYIOMNX KOMIIETEHTHOCTEH!:

—Hay4YHO OOBACHSITH SABJICHUA,

—OIICHUBAaTh U ITIOHUMATH 0COOEHHOCTH HAy4YHOIr'0o UCCJIICAOBAHUA,

—HWHTCPIPETUPOBATE JAHHBIC U UCITIOJIB30BAaTh HAYUYHBIC JOKA3aTCIbCTBA IJIA ITOJIYUCHUS BBIBOAOB).

H3zydenue ¢pu3uku criocoOHO BHECTH PEIIAOIINK BKIIaJ B (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yYaroIIHuXCs.

HEJN U3YYEHUA YYEBHOI'O IIPEAMETA «®PU3UKA»

Ilenn m3ydenus: GU3NKU Ha YpOBHE OCHOBHOI'O 00IIero odpazoBaHus ompenaeiaeHbl B KoHienmu mnpernomaBaHus y4eOHOTrO IpeamMeTra
«®Pu3uka» B 00pa3oBaTeNbHBIX OpraHuzanusax Poccuiickoit @enepainnu, peaau3yoNIMX OCHOBHBIC 00Ie00pa3oBaTeNIbHBIC IPOTPAMMEI,
yTBepKaEHHON penenreM Komuternn MunucrepcTBa npocBenienus Poccuiickoit denepamuu, mpotokost ot 3 aekadps 2019 r Ne [TK-4BH.
Llenu uzyuenus: GpuU3MKU:

—IpUOOpPETEHNE HHTEpPEca U CTPEMJICHHUs OOydYarolIuXcsi K HAyYHOMY H3YUYEHHUIO HOPUPOABI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEIH;

—pa3BUTHE NPEACTABICHUN O HAYYHOM METOJE MO3HaHUs U (POPMHUPOBAHUE HCCIIEOBATEIHLCKOTO OTHOLICHUS K OKPY>KAIOIIUM SIBJICHUSIM;
—dopMHUpOBaHNE HAYYHOT'O MUPOBO33PEHHUS KaK pe3ysibTaTa U3yUeHHUsI OCHOB CTPOCHUS MaTeprH U (yHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;
—hopMupoBaHUe PEACTABICHUN O POIU (DUINKH ISl PA3BUTHSI APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHH;

—pa3BUTHE TMPEICTABICHHUII O BO3MOXHBIX cdepax Oyaymieit npodeccHoHaIbHOU AEATENIbHOCTH, CBA3aHHON ¢ (DM3UKOM, MOJATOTOBKA K
JanpHeHIeMy OOy4YeHHUIO B 3TOM HaIlpaBIICHUU.

JlocTrkeHue 3TUX Iieeld Ha YpOBHE OCHOBHOTO OOIIeT0 00pa3oBaHUs 00ECIIeYNBACTCS PEIICHUEM CIEAYIONINX 3a/1a4:
—TMpUOOPETEHNE 3HAHWM O JUCKPETHOM CTPOCHUM BEIISCTBA, O MEXAHHUYECKUX, TETJIOBBIX, DJICKTPUUECKUX, MAarHUTHBIX M KBAaHTOBBIX
SIBIICHUSX;

—TIPUOOPETEHNE YMEHHI OMUCHIBATh U OOBACHATH (PU3NUECKHUE SIBIICHUS C UCIIOJIF30BaHUEM MOJYUEHHBIX 3HAHUU;
—OCBOCHHE METOJIOB pEIIeHHUs] TMPOCTEUIINX pacuéTHBIX 3ajJad C UCIOJb30BaHUEM (PU3HUYECKUX MOJeNiell, TBOPUYECKUX U



IIPaKTUKO-OPUEHTHUPOBAHHBIX 3a1a4;

—pa3BHUTHE YMEHHUIA HAOII0OaTh MIPUPOJIHBIC SIBJICHUS W BBIIIOJIHSTH OIBITHI, JA0OPAaTOPHBIE PAa0OTHI U SKCIIEPUMEHTAIIbHBIC UCCIEAOBAHUS C
HCII0JIb30BAaHUEM U3MEPUTEIILHBIX IIPUOOPOB;

—OCBOCHHUE PUEMOB PabOTHI ¢ HHPOpMALIUEH (PU3HUIECKOTO COACP KaHUs, BKIIOYast HHPOPMAIHIO O COBPEMEHHBIX TOCTIKCHUAX (DU3UKU;
aHaJIM3 U KPUTHYECKOE OIICHMBaHUE HH(DOPMAIIUH;

—3HAKOMCTBO €O chepamu npodeccHoOHaTbHON e TEIbHOCTH, CBA3aHHBIMU C PU3UKON, U COBPEMEHHBIMU TEXHOJOTUSMU, OCHOBAaHHBIMHU
Ha JOCTW)KEHUSIX PU3NUECKON HAYyKH.

MECTO YYEBHOTI'O IPEJIMETA «®U3UKA» B YHEBHOM IIJIAHE
B cootBerctBun ¢ ®I'OC OO0 ¢usuka sBaseTcs 00sf3aTedbHBIM MPEAMETOM Ha YpOBHE OCHOBHOro oOmiero oOpas3oBaHus. JlaHHas mporpamma
npeaycMaTpuBaeT n3ydeHune Gpu3nku Ha 6a30BOM ypoBHE B 8 Kiacce B 00beMe 68 wacoB mo 2 dyaca B HEHEINIo.

B TemaTn4eckoM IIaHMPOBAHUU MPEAIIOIATAETCS PE3EPB BPEMEHHU, KOTOPBIM YUHUTEIb MOKET UCITOJIb30BaTh MO CBOEMY YCMOTPEHHUIO.

2. INMTAHUPYEMBIE PE3VJbTATHI OCBOEHUSA YUEBHOI'O ITIPEAMETA «®PU3UKA»

N3yuenue yuebHoro mpeamera «@Pu3mka» Ha ypOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs JIOJKHO OOeCnedYnBaTh JOCTHKEHHUE CIIEMYIOLINX
JIMYHOCTHBIX, METANIPEIMETHBIX U MIPEAMETHBIX 00pa30BaTENIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATEI

Ilampuomuueckoe 6ocnumanue:

—IIPOSIBIICHUE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKON (PM3UYECKON HAYKU;

—II€HHOCTHOE OTHOIIIEHHE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB.

I'pascoanckoe u Oyxo68HO-HPABCMBEHHOE 80CRUMAHUE.

—TOTOBHOCTh K aKTHUBHOMY YYacTHIO B OOCYXKJI€HUU OOIIECTBEHHO- 3HAYMMBIX U AITUYECKUX IPOOJIEM, CBA3aHHBIX C MPAKTHYECKUM
MPUMEHEHUEM NOCTHKEHUH (PU3UKU;

—OCO3HaHHE BaXXHOCTH MOPAJIbHO-3TUYECKUX MPUHILIMIIOB B ICATEIILHOCTH YUYEHOTO.

Iecmemuueckoe éocnumanue:

—BOCTIPUSITHE ICTETUYECKUX KadecTB (PU3NUECKON HAyKU: €€ TapMOHUYHOTO MOCTPOCHUS, CTPOTOCTH, TOUHOCTH, JIAKOHUYHOCTH.
Ilennocmu nayunozo no3Hanu:n.

—OCO3HaHHE IIEHHOCTU (U3NUYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTA IMO3HAHHUS MHpPA, OCHOBBI Pa3BUTHsS TEXHOJIOTHUH, BaKHEHIIISH
COCTaBIISIIOLIEH KYJIbTYPHI;

—pa3BUTHE HAYYHOU JTI0003HATEIbHOCTH, HHTEpECa K UCCIIEAOBATEIIbLCKOU AesITETbHOCTH.

Dopmuposanue Kyabmypol 300P08bs1 U IMOUUOHATILHOZ0 0J1A20NOIYUUA .



—OCO3HaHWe IEHHOCTH 0E€30MacHOro o0pa3a >KU3HH B COBPEMEHHOM TE€XHOJIOTHYECKOM MHUpPE, BAXKHOCTH MPABUI O€3011aCHOTO TIOBEACHUS Ha
TPaHCIIOPTE, HA I0POrax, C AJIEKTPUUYECKUM U TEIJIOBBIM O00OpPY/1OBAaHUEM B JIOMAIIIHUX YCJIOBUSX;

—Cc(hOopMHUPOBAHHOCTh HaBBIKAa Pe(IICKCHH, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TAaKOTO K€ IpaBa y JPYyroro 4ejioBeKa.

Tpyooeoe eocnumanue:

—AaKTHBHOE y4YaCTHE B PEIICHUM IPAKTHYECKUX 3aaad (B paMKaxX CEMbH, IIKOJIbI, TOPOJa, Kpas) TEXHOJOTUUYECKOW U COLMATbHOMI
HaIMpaBJICHHOCTH, TPEOYIOMIUX B TOM YHUCJI€ U (PU3NUECKUX 3HAHUM;

—HWHTEPEC K NPAaKTUICCKOMY U3YUCHUIO podeccrii, CBI3aHHbBIX C (DU3UKOM.

AKonozuueckoe eocnumanue:

—OpUCHTAIINs Ha MPUMCHCHNE (PU3WYCCKUX 3HAHWUHN JJIs pPEIICHUs 3a7a4d B 00JIaCTH OKPYKAIOIIECH CpeJIbl, IIIAaHUPOBAHUS TTOCTYITKOB H
OIIEHKH MX BO3MOYKHBIX TTOCIICACTBUI JITSI OKPY KAIOIICH CPEIbI;

—OCO3HaHHE TII00aJIbHOTO XapakTepa dKOJIOTHIESCKUX MPOOJIEM H ITyTEH WX PEIICHHUS.

Aoanmauusn ooyuarOuiezocsa K U3MEeHAIOUWUMCA YCA0BUAM COUUANbHOU U RPUPOOHOIU CPeObl.

—TIIOTPEOHOCTh BO B3aUMOJICHCTBHH IPHU BBITIOJIHCHUW HCCISAOBAHUN W MPOCKTOB (PHU3WUECKOW HAMPABIICHHOCTH, OTKPBITOCTH OIIBITY H
3HAHUSAM JIPYTHX;

—TIOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JICATEIIbHOCTE;

—TI0TpeOHOCTh B (QOPMHUPOBAHUH HOBBIX 3HAHUM, B TOM YK Cie (OPMYJIUPOBATH UICH, TIOHSATHS, THIIOTE3bI O PU3NYESCKUX OOBEKTAaX U SIBIICHUSX;
—O0CO03HaHue NeUIUTOB COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH B 001aCTH (DU3UKH;

—IUTAaHUPOBAHUE CBOETO Pa3BUTHS B IIPHOOPETCHUN HOBBIX (PU3NUSCKUX 3HAHUM;

—CTpEeMJICHHE aHAJIU3UPOBATh U BBISBIISITH B3AaUMOCBSI3H IPUPO,IBI, OOIIIECTBA M SKOHOMHKH, B TOM YHCJIE C UCITOJIb30BaHUEM (PU3UUECKUX
3HAHWM;

—OIICHKAa CBOUX JICUCTBUN C YUYETOM BIUSHHS Ha OKPYI)KAIOIIYIO CPEY, BO3MOXKHBIX TJI00aIbHBIX MOCJICICTBHHA.

METAIIPEJIMETHBIE PE3YJIBTATBI

Ynueepcansusie noznasamenvnvie deiicmeus

bBazoeble nocuueckue oeiicmeust.

—BBISBJISATh U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB (SIBICHUN);

—YyCTaHaBIMBAaTh CyIIECTBEHHBIN MPU3HAK KIIacCU(PUKAIINN, OCHOBAHUS JJIsI 00OOIICHUs] U CPAaBHEHUS;

—BBISIBJIATh 3aKOHOMEPHOCTH U MPOTHUBOPEYHUSI B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U HAOIIOJEHUSIX, OTHOCSIIHUXCS K (PU3NUECKUM
SIBJICHUSIM;

—BBISBJISATh MIPUUYNHHO-CJICJCTBEHHBIC CBS3M MPU H3Y4YEeHUM (U3MUECKUX SIBICHUH U TMPOIECCOB; JenaTh BBIBOJABI C HCIOJIB30BAaHHUEM
JEeTYKTUBHBIX U HHAYKTUBHBIX YMO3AKIFOUEHHH, BBIJIBUTATh TUIIOTE3bl O B3AMMOCBSI3SAX (PU3UYECKUX BEITHUYHH;

—CaMOCTOATCIIBHO BLI6I/IpaTB croco0 PCIICHUA y‘-IC6HOI71 (bHBPI‘-IGCKOﬁ 3aJa4u (CpaBHeHI/IC HCCKOJIBKUX BApUAHTOB PCUICHUS, BBI60p HauOoJiee



MOJIXOJISIIIETO C YYETOM CaMOCTOSITETTbHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoevie uccneoosamenvckue oeiicmeus:

—HCII0JIb30BaTh BOIIPOCHI KaK MCCIIE0OBATEIbCKUN MHCTPYMEHT IO3HAHUS

—TPOBOJAUTHh IO CaMOCTOSITEIBHO COCTABIICHHOMY IUIAHY OIIBIT, HECJIOXKHBIM (U3UYCCKUI IKCIECPUMEHT, HEOOJIBIIIOE HCCIICIOBAaHUC
(bU3UIEeCKOro SBIICHUS,

—OIICHUBAaTh HA IPUMEHHUMOCTh U JIOCTOBEPHOCTHh MH(GOPMAITUIO, MOJIYYCHHYIO B XO/1€ UCCIIEIOBAHUS UJIH DKCIIEPUMEHTA;
—CaMOCTOSITEeIIFHO (POPMYITHPOBATH 0OOOIIIEHUS U BHIBOJIBI 110 pE3yJIbTaTaM IMPOBEAEHHOTO HAOIIOICHUSI, OTIBITA, UCCIIEIOBAHMUS;
—IIPOTHO3UPOBATh BO3MOXKHOE JAJIbHEHIIIEe pa3BUTHE (PU3UUECKUX MPOIIECCOB, a TAKKE BBIIBUTATH IMPENOJIOKEHUS 00 UX pa3BUTHU B
HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Paooma ¢ ungpopmauueir:

—TIPUMEHSITh PA3JIUYHBIE METO/IbI, HHCTPYMEHTHI U 3aPOCHI TIPHU TTIOUCKE U OTOOpe MH(POPMAITUN WU JAaHHBIX C YIETOM TIPEIIIOKEHHOU
yaeOHOM pU3NIECcKOH 3a/1a4u;

—aHaJIM3UpPOBaTh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATHh MH- (DOPMAITUIO PA3JTUIHBIX BUIOB U (hOPM TIPEACTABICHUS,
—CaMOCTOSITEIIFHO BBIOUPATh ONTUMAJIBHYIO (DOPMY TIpe/ICTaBICHUS HHOOPMAIINU U WILTIOCTPUPOBATH pelIaeMble 3aJa91 He- CII0KHBIMHU
cxeMaMHu, uarpaMMamMu, HHOU rpaduKoi U X KOMOMHAITUSIMU.

YHnuegepcansusie kommynukamugrsle deiicmeus

Oobwenue:

—B XO0JI¢ 00CYXKJIEHUSI Y4eOHOr0 MaTepualia, pe3yjabTaToB JJabOpaTOPHBIX padOT M MPOEKTOB 3aJ1aBaTh BOIMPOCHI 110 CYIIECTBY O0CYKIaeMOit
TEMbI U BBICKA3bIBAaTh UJEH, HAIICJICHHbIC Ha PEIICHUE 33/1a4 U MOJJIepKaHue OJlaroKeaaTeIbHOCTH OOIIeHUSs;

—COIIOCTABIISITh CBOM CYXXJEHUS C CY>KACHUSIMU APYTrUX YYaCTHUKOB JHajiora, OOHapyKUBaTh Pa3Inuue U CXOACTBO MO3UIIUIL;
—BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MMCHbMEHHbBIX TEKCTaX;

—IyOJINYHO NPEACTABISATH PE3yJIbTAThl BHIIMOJIHEHHOT'O (PU3UYECKOTO OIbITA (IKCIIEPUMEHTA, UCCIIEIOBAHUS, [TPOCKTA).

Coemecmnuasn oeametbHocms (CompyoHuUUecmaeo):

—TMOHUMAaTh M HWCIIOJB30BaTh MNPEUMYIIECTBA KOMAaHIHOW W HWHIAWBUAYAIBHONW paOOTHI TPH PEUICHUH KOHKPETHOW (GU3NUECKOU
MpOOJIEMBI;

—IIpUHHUMAThb LCJIN COBMECTHOM ACATCIbHOCTHU, OPIaHU30BbIBATb JEeHUCTBUSA MO €€ JOCTUKCHHIO: pacupeacisiTe pojiu, O6CY>KI[aTL IponecCol U
PE3YJIbTAThI COBMECTHOM pa6OTBI; O606H_IaTB MHCHMHI HCCKOJIBKUX J'IIOI[GIL/’I;

—BBbIIIOJIHATh CBOIO 4aCTb pa6OTBI, AOCTUTasA KAQYCCTBCHHOI'O PE3yJibTaTa 110 CBOCMY HAIIPABJICHUIO U KOOPAWHHUPYA CBOU JOEUCTBHUS C
APYTruMHU YJICHAMHU KOMaH/bI;

—OIICHUBAaTh KadcCTBO CBOCIO BKJIada B O6LL[PII>'I OPOAYKT IIO KPpUTCPUAM, CaAMOCTOATCIBHO C(l)OpMyJ'II/IpOBaHHBIM yY4aCTHUKaMHU
B3aMMOJICHCTBUS.



YHnusepcanvusie pecynamusnvie deiicmeus

Camoopzanuzauyus:

—BBISIBJISATH MPOOJIEMBI B )KU3HCHHBIX U YUCOHBIX CUTYaIUSIX, TPCOYIOIINX IS pelIieHusT (PU3UISCKUX 3HAHUM;

—OPUEHTUPOBATHCS B PA3IUYHBIX MOJAX0AaX NPUHITHS PEIICHUN (MHAUBUYAJIbHOE, IPUHIATHUE PEIICHUS B TPYIINeE, IPUHATUE PEIICHUMN
rpynmnomn);

—CaMOCTOATEJILHO COCTAaBJIATh aJITOPUTM pelIeHUs] (PU3UYECKON 3a7JauM WM IIaHa MCCIIEJOBaHUs ¢ YUETOM HMEIOIIUXCS PECYypPCOB U
COOCTBEHHBIX BO3MOYKHOCTEMN, apTyMEHTHPOBATh MpejlaracMble BApUAHTHI PEIICHUM;

—JIeJIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxonumpose (pegharexcus):

—aBaTh aJICKBAaTHYIO OIICHKY CUTYaIlUH U MIpeJiiaraTh IJIaH €€ N3MEHEHUS

—OOBSICHATH MPUYNHBI JOCTKEHHUS (HEAOCTIKEHHS ) PEe3yIbTaTOB ACSITEIIFHOCTH, 1aBaTh OIICHKY MPUOOPETEHHOMY OMBITY;

—BHOCHUTH KOPPEKTHUBHI B JICSATEIHFHOCTh (B TOM YHCJI€ B XOJ BBITIOJHEHHS (PU3UUECKOTO HCCIICIOBAHMSI WIIM TMPOCKTAa) HA OCHOBE HOBBIX
00CTOATENHCTB, N3MEHUBIIIUXCSI CUTYyallNi, YCTAHOBJICHHBIX OMIMOOK, BOZHUKIITUX TPYTHOCTEH;

—OIIEHUBATh COOTBETCTBUE PE3YyJIbTaTa LEJIU U YCIOBUSIM.

IMmoyuonanvuvlit unmeieKkm:

—CTaBUTH ce0s1 Ha MECTO APYroro 4ejaoBeKa B X0Ae criopa WM JUCKYCCUM Ha Hay4YHYIO TeEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JTOTHUKY
JIpyTOoro.

Ipunamue ceos u opyzux:

—TMpU3HABaTh CBOE MPaBO Ha OLIMOKY MPU pelIieHUH (GU3MYECKUX 3a7a4 WIM B YTBEPKICHUSX Ha HAaydyHbIE TEMbl U TaKOE K€ IPaBo

JIpYyTOoro.

INPEAMETHBIE PE3YJbTATbBI

8 kiacce

HpeZ[MeTHLIe PE3YJIbTAThI Ha 0a30BOM YPOBHC OOJI’KHBI OTpaKaTb C(l)OpMI/IpOBaHHOCTB y o6yqafonmxc;1 YMeHHﬁZ

—HUCIIOJIB30BATh IIOHATHA: MacCa U pasMEpPbl MOJICKYIJI, TCIIJIOBOC ABHUKCHHUC AaTOMOB U MOJICKYJI, arp€raTHbIC COCTOSHUSA
BCIICCTBA, KPUCTAINIIMICCKUC U aMOp(bHBIe TCJa, HaCLIHICHHBIfI M HEHACBIILCHHBIN nap, BJIa>KHOCTb BO3yXa;, TECMIICpaTypa, BHYTPCHHIA
OHEpPrus, TEIJIOBOU JABUTATCIIb, SHGMCHTapHBIﬁ 3JICKTpI/I‘{eCKI/Iﬁ 3apAan, SJICKTPHUICCKOC II0JIC, IPOBOAHUKU U JUIJICKTPUKH, IIOCTOSIHHBIM
3HeKTqueCKHﬁ TOK, MaroHuTHOC I10JIC;

—pa3janvdaTrb SABJICHUA (TCHJ'IOBOC pach/IpeHHe/cmaTHe, TCIuronepcaaia, TCIINIOBOC PABHOBCECHUC, CMAYHUBAHHC,
KalMTWJJISIPHBIC  SABJICHUA, HCIIAPpCHHUC, KOHJACHCAIWs, IUIaBJICHUC, KpUCTAJIIM3alusd (OTBepHeBaHI/IC), KHUIICHUC, TCILIOoIIepeaada
(TeHJ’IOHpOBOI[HOCTB, KOHBCKIIUA, I/ISJIyquI/Ie); QJICKTpHU3anus T, B3aHMMO/ICHCTBHUEC 3apsA40B, JOENCTBUSA QJICKTPHUYICCKOI'O TOKAa, KOPOTKOC
3aMBIKaHHC, B3aMMOJCHCTBHE MardumToOB, JEMCTBHE MArHHUTHOT'O IIOJIS Ha NOPOBOJHHUK C TOKOM, 3JICKTPOMAarHuTHas I/IHI[}/'KI_II/I}I) 1o



OIMCAHUIO X XapaKTEPHBIX CBOKWCTB M HA OCHOBE OMBITOB, AEMOHCTPUPYIOIIHUX JaHHOE (PU3UISCKOE SIBJICHUE;

—pacrio3HaBaTh MPOSIBIICHUE N3YYCHHBIX (PU3NUECKUX SIBICHUH B OKPY’KAIOIIEM MHUPE, B TOM YHUCIIe (PU3NIECKUE SIBICHHUS
B IIPUPOJE: TTOBEPXHOCTHOE HATSHKEHHUE U KANWJUISIPHBIE SIBJICHUS B IIPUPOJIE, KPUCTAIUIBI B pUpojie, n3inydyeHue ColiHla, 3aMep3aHue
BOJOEMOB, MOPCKHE OpH3bI, 0Opa3oBaHHUE POCHI, TyMaHa, MHES, CHETa; DJICKTPUUYECKHUE SIBJICHUS B aTMOc(epe, IIEKTPUUECTBO KHUBBIX
OpPTaHU3MOB; MarHUTHOE MoJie 3eMiu, Apeld MOIIOCOB, POJIb MAarHUTHOTO IIOJISI ISl )KU3HU Ha 3emile, MOJIIPHOE CHSHHUE; MPU 3TOM
MEPEBOJIUTH MPAKTUYECKYIO 3a/1auy B YU€OHYIO0, BBIJICIATh CYILLIECTBEHHBIE CBOMCTBA/ IPU3HAKU (PU3NUECKUX SIBICHUI;

—ONHCHIBATh W3YYCHHBIC CBOMCTBA Tell W (U3MYECKHE SBIICHUS, WUCHOJB3ys (PU3NUECKHE BEIUYUHBI (TemIeparypa,
BHYTPEHHSISI DHEpPrusi, KOJIUYECTBO TEIUIOTHI, yJEJIbHas TEIUIOEMKOCTh BEIIECTBA, yJI€JbHAasl TEIUIOTA IUIaBJICHMS, yJEJIbHas TeIUloTa
napooOpa3oBaHus, yJeJbHasl TEIJIOTAa CrOpaHUsl TOMJINBA, KOI(POUIIMEHT MOJE3HOro JIEHWCTBUS TENJIOBOW MaIllMHBI, OTHOCHUTEJIbHAs
BJIQXHOCTh BO3JlyXa, DJJIEKTPUUECKHUH 3apsili, CHJIa TOKa, DJIEKTPUUYECKOE HaIpshKeHUEe, COMPOTUBJIEHHE IPOBOJIHUKA, YAEIbHOE
COMPOTHUBJICHUE BEIIECTBA, padOTa M MOIIHOCTH 3JEKTPUYECKOIO TOKA); MPU OMNMCAHUM IPABUIBHO TPAKTOBATh (PU3NYECKUUN CMBICI
HUCIOJIb3yEeMbIX BEITUYHH, OO0O3HAUYEHUS] U €AUHHIIBI (PU3UISCKUX BEIUYUH, HAXOAUTH (POPMYIBI, CBSI3BIBAIONINE JAHHYIO (HU3HYSCKYIO
BEJIMYMHY C JPYTUMH BEJIMUYUHAMU, CTPOUTH rpady KU U3yUEHHBIX 3aBUCUMOCTEH (DM3UIECKUX BEIINYHH;

—XapakTepu30BaTh CBOMCTBa TeJ, (QU3UYECKUe SBJICHUS U MPOLECCHl, HCIOIb3ysI OCHOBHBIEC IOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPHUU CTPOECHUSI BEILIECTBA, PUHIIUI CYNIEPIO3UIIMHU MToJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsizia, 3akoH OMa Jutst yyacTka 1enu, 3akoH J[xoyns—JIleHna, 3aKkoH cOXpaHEeHUsl SHEPTUH; MPU 3TOM JaBaTh CIIOBECHYIO (hOPMYIHUPOBKY
3aKOHAa U 3alHUChIBAaTh €0 MaTEeMaTUYECKOE BhIPa’KEHUE;

—O0OBACHATH (PU3UUECKHUE ITPOILECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTYaI[ui MPAKTUKO-OPUEHTUPOBAHHOTO
XapaKTepa: BBISIBIISITh MPUUYUHHO-CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBsCHEHHE U3 1—2 JIOTMYeCKUX IIaroB ¢ onopoi Ha 1—2 U3ydeHHBIX
CBOMCTBA (PU3NYECKUX SIBICHUM, (PU3NUECKUX 3aKOHOB HJIHM 3aKOHOMEPHOCTEM;

—peuiaTh pacu€THBIC 3a/1a4d B 2—3 JE€NCTBUSI, UCHIOJIb3Ys 3aKOHBIU (OPMYIIbI, CBA3BIBAIOIINE (PU3NUECKHE BEIUYUHBI:
Ha OCHOBE aHa/IM3a YCJIOBHUS 3aJayd 3alUChIBaTh KPAaTKOE YCJIOBUE, BBISIBISITH HENOCTATOK JAHHBIX JJIS PELICHUsS 3aJayd, BRIOUpATh
3aKOHBI U POPMYIIBI, HEOOXOAUMBIE /ISl €€ PelIeHUs, POBOAUTH Pacu€Thl U CPAaBHUBATH IMOJIyYE€HHOE 3HaUYeHUE (DU3UUECKON BEITMYUHBI
C U3BECTHBIMU NAaHHBIMU;

—pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEHIUTHh IMPU MNOMOIIHU (PUZUUECKUX METOAO0B; HCIIONb3Ys OIHCAaHUE
HCCIIEOBAaHUs, BBIJICTATH IPOBEPSIEMOE MPEINOI0KEHNUE, OLIEHUBATh MPABUIIBHOCTh NOPSAKA MPOBEICHUS UCCIEIOBAHHUS, JIeJaTh BHIBO/IbI;

—TPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBJICHUM WM (PU3NYESCKUX CBOUMCTB Tel (KAMWJUISIPHBIC SBIICHHUS,
3aBUCHUMOCTbD JIaBJICHHUS BO3/IyXa OT €ro o0b&ma, TeMIlepaTypbl; CKOPOCTH MpOIlecca OCThIBAHUSI/HArpEeBaHUS MPU U3IIYYECHHUH OT IIBETa
WU3ITy- Yaromlel/Tornomarneid mTOBEepXHOCTH; CKOPOCTh MCTIAPEHUs BOJBI OT TeMIEPaTyphl KUIKOCTH U TUIOMIAIHN €€ MOBEPXHOCTH;
SJIEKTPHU3ALMs TE€JI U B3aUMOJECHCTBHUE IJEKTPUUYECKUX 3aPsI0B; B3aUMOACHUCTBUE MOCTOSIHHBIX MAarHUTOB, BU3yaJM3alldsl MarHUTHBIX
nojel MOCTOSIHHBIX MAarHUTOB; [AE€WUCTBUSI MAarHUTHOTO MOJIsI Ha MOPOBOJAHUK C TOKOM, CBOMCTBA »JJIEKTPOMArHUTa, CBOMCTBA



SJICKTPOJIBUTATEIISI TIOCTOSSHHOTO TOKa): (OPMYIHUPOBATH MPOBEPSiEMbIE TPEANOJIOKEHUsI, COOMpAaTh YCTAHOBKY W3 TPEIII0KEHHOTO
000pyAOBaHMUST; OITMCHIBATH X0/ ONBITa U (POPMYIIMPOBATH BHIBOIBI;

—BBINOJIHATh IPSAMBIE H3MEPEHUs] TeMIepaTypbl, OTHOCHUTEJIbHONW BJIAXKHOCTU BO3/1yXa, CHJIbl TOKa, HAIPSDHKEHUS C
HCTIOJIb30BAaHMUEM AaHAJIOTOBBIX MPHOOPOB U TaTYUKOB (DU3NUECKUX BEIWYHMH; CPAaBHUBATH PE3yJIbTaThl H3MEPECHUN C yUE€TOM 3aTaHHOMN
a0COJIFOTHOU MOTPELIHOCTH;

—IIPOBOJUTH UCCIEJOBAHNE 3aBUCUMOCTU OJHON (PU3NUECKONW BEJIMYMHBI OT JIPYroil C UCIOJIb30BaHUEM IPSMbBIX U3MEpPEHUHN
(3aBHCHUMOCTH COINPOTHUBJIEHUSI MPOBOJHHUKA OT €ro JJIMHBI, IUJIOHNIAJW MONEPEeYHOro CEYEHMS U YACIbHOIO CONPOTHBIICHUS BeElLIECTBA
MIPOBOJIHUMKA; CUJIBI TOKA, UAYIIEro Yepe3 MPOBOJIHUK, OT HAMPSIKEHUS Ha IPOBOJHHUKE; UCCIEA0BAHHUE MOCIIEI0BATEILHOIO U MapajljIeIbHOTO
COEMHEHUN MPOBOJHUKOB): MJIAHUPOBATh MCCIIEIOBAaHNE, COOMPATh YCTAaHOBKY U BBIINOJHATH U3MEPEHUS, CIEAys MPEII0KEHHOMY IUJIaHy,
(bukcHpoBaTh pe3ysbTaThl MOJTYYEHHONW 3aBUCUMOCTH B BUJI€ TaOIUI] U TpadUKOB, J1€JIaTh BHIBOJIBI 10 PE3yJIbTaTaM MCCIIEIOBaHUS;

—IIPOBOANTh KOCBEHHBIE H3MEpPEHUs] (PU3NYECKUX BeIUYMH (yIeldbHasi TeMJIO0EMKOCTh BEIIECTBA, COIPOTHUBJICHUE
MPOBOJAHUKA, pad0Ta U MOIIHOCTh AJIEKTPUUYECKOTO TOKA): MIIAHUPOBATh U3MEPEHUS, COOUPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIeAys
MPEJIOKEHHON UHCTPYKIMHU, U BEIYUCIISITh 3HAU€HUE BEJTUYHNHBI;

—COo0JIFI01aTh TIPaBWJIa TEXHUKHU 0€30IMaCHOCTH MPH padboTe ¢ JIabopaTOPHBIM 000PYA0BAHUEM;

—XapaKTepU30BaTh NIPUHILIMUIIBI JEHCTBUSI U3YUYEHHBIX IPUOOPOBU TEXHUYECKUX YCTPOMCTB C ONIOPON Ha MX ONMcaHus (B
TOM YHCJIE: CHCTE€Ma OTOIUIEHUs JOMOB, TMIPOMETp, MapoBas TypOMHa, aMIIEpMETpP, BOJBTMETpP, CUETUMK AJIEKTPUUECKON SHEPruu,
3JIEKTPOOCBETUTEIIbHBIE NMPUOOPBI, HATPEBATENBHBIE IEKTPONPUOOPHl (MIPUMEPHI), JIEKTPUUECKHUE MNPEIOXPAHUTENH; IJIEKTPOMAarHuT,
3JIEKTPOJIBUTATENIb IIOCTOSIHHOI'O TOKa), HWCIIONb3ysl 3HaHUA O CBOMCTBaX (U3MYECKUX SBJICHUH M HEOoOXoaumble (GU3NYECKHE
3aKOHOMEPHOCTH;

—pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA M HW3MEPUTEIbHBIE MPUOOPHI MO CXEMaM M CXEMaTUYHBIM PUCYHKaM
(’KUIKOCTHBIM TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUrATEIb BHYTPEHHEr O CrOpaHusl, 3JIEKTPOCKOII, pEOCTaT);

- COCTaBJIATh CXEMBbI DJICKTPUYECKUX LENEH € MOCJIEA0BATEIbHbIM U MapaJUICIbHBIM COCAMHEHUEM JJIEMEHTOB, Pa3jindast
YCJIOBHBIE 0003HAYEHHUSI 3JIEMEHTOB JIEKTPUUECKUX LIETICH;

—PUBOAUTH IPUMEPBI/HAXOUTh HH(GOPMALUIO O HpUMEpax MNPAKTUYECKOro HCIOJIb30BAHUS (U3NYECKUX 3HAHUU B
IIOBCEJIHEBHOM JKM3HU JUIsi oOecreueHHs: 0e30IaCHOCTH IpH OOpallleHHuH C NpudopamMyd M TEXHUUYECKMMH YCTPOMCTBAMH, COXpaHEHUs
37I0POBbSI U COOIIOJIEHUSI HOPM 3KOJIOTMYECKOTO ITOBEICHUS B OKpY KalOIlel cpelie;

—OCYILECTBIIATh NMOUCK MH(pOpMALUU (HU3NUECKOro coJiepKaHus B ceTH VIHTEepHET, HA OCHOBE MMEIOIIUXCS 3HAHUI U ITyTEM
CPaBHEHHUSI JIOTIOJIHUTEIbHBIX UICTOYHUKOB BBIJIEATh MHPOPMAIUIO, KOTOpAs SIBISETCSA MPOTUBOPEUMBOM MM MOXKET OBITh HETOCTOBEPHOM;

—MWCIIOJIb30BATh IMPHU BBINOJHEHUM YYEOHBIX 3aJJaHUN HAy4YHO-HOMYJISIPHYIO JIUTEpaTypy (PU3HUECKOro COAEepIKaHUs,
CIIpaBOYHBIE MaTepUaIbl, pecypchbl ceTu MHTepHeT; BiaJleTh NpuéMamMyu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(POpPMALIUU U3
OZIHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

—Co03/1aBaTh COOCTBEHHbIE MTUCbMEHHBIE U KpaTKHeE yCTHbIE COOOIIeHHs, 000011ast UHPOPMAIIMIO U3 HECKOIBKUX MCTOYHUKOB



(hU3UYECKOTrO COAepIKaHUs, B TOM UHCIIe ITyOIIMYHO TIPEACTABISATh PE3YyJIbTaThl MPOSKTHOW WIIM HMCCIIEIOBATEIICKON A TEIbHOCTH; PU STOM
IrPaMOTHO MCIIOJIB30BaTh U3YUYEHHBIN MOHATUMHBINA anmapar Kypca GU3HUKH, COMPOBOXKAATH BHICTYIUICHUE TTPE3CHTAIUEH;

—TpH BBIMIOJIHEHUH YUYEOHBIX MMPOEKTOB M MCCIICNOBAHUN (PU3UUECKHUX MPOILIECCOB PACIPEALIATh O0S3aHHOCTH B TPYIIIE B
COOTBETCTBUM C IOCTABJICHHBIMU 33/Jja4aMHU, CJIEAUTH 3a BBIINOJIHEHUEM IJIaHa JEHWCTBUU U KOPPEKTHUPOBATH €ro, aJIeKBAaTHO OLIEHUBATh
COOCTBEHHBIN BKJIaJlI B JESATEJIBHOCTh T'PYIIIbI; BBICTPAaHMBAaTh KOMMYHHKATHBHOE B3aHWMOJIEMCTBHE, IPOSIBISAS TOTOBHOCTH pa3peliaTh
KOH(JIUKTBHI.

COJAEPKAHUE YYEBHOI'O IPEAMETA «PUIUKA»

8 ki1ace

Paznen 1. TensioBble siBJIeHUS

OcCHOBHEBIE TTOJIOKEHUS MOJ'IGKy.]'IprHO—KHHﬁTH‘IGCKOfI TCOPHHU CTPOCHUS BCIICCTBA. Macca u pasMEpbl aTOMOB W MOJICKYIJI. OHI)ITI)I,
HTOATBCPKAAOINE OCHOBHBIC ITOJIOKCHUA MOHCKyanHO-KHHeTquCKOﬁ TCOPHHA.

Monenu TBEpAOTO, )KUIKOTO U Ta3000pa3HOro cocTossHUM BeniecTBa. Kpuctammnueckue u amopdubie Tena. OO0bICHEHUE CBOMCTB ra3os,
JKUJIKOCTEN U TBEPABIX TE€JI HA OCHOBE MOJIOKEHUN MOJIEKYISIPHO-KMHETUYECKOM Teoprnu. CMayuBaHHUE U KaWJUISIPHBIE sIBJICHUS.
TermsioBoe paciipeHue u coxaTue.

Temmeparypa. CBsI3b TeMITepaTyphbl CO CKOPOCTHIO TEIUIOBOTO JIBMXKCHUS YacTUIl. BHyTpeHHs s sHEeprusi. CriocoObl U3MEHEHUsI BHYTPCHHEHU
SHEPruM: Terjionepeaada u copepuieHre padborsl. Buasl Temionepegayn: TEILUIONPOBOIHOCTh, KOHBEKIIYSI, U3TyYEHUE.

KonuuectBo TemnoTel. YnenbHas TEIMIOEMKOCTh BellecTBa. TermiooOMeH M TEemIoBOE paBHOBECHE. YpaBHEHHE TEIUIOBOro OayiaHca.
[InaBnenue u oOTBEpAEBaHUE KPUCTAJUIMYECKUX BEIIECTB. YJelbHas TerioTa ruiaBieHus. [lapooOpa3oBaHue W KOHJEHCAIUS
Hcnapenue (MC!). Kunenue. YienpHas TemoTa NapooOpa3oBaHMs. 3aBHCHMMOCTh TEMIEpaTypbl KHUIEHHMS OT aTrMoc(epHOro
JTaBJICHUS.

BnaxxnocTts BO3ayXxa.

DHeprus TOIUIMBA. Y IeJbHasl TEII0Ta CrOpaHus.

[Mpunnunsr pabotsl TemnoBeix aBurartesieit KIT/[ tennoBoro neurarens. TemnmoBble ABUraTeNn U 3aliuTa okpyxaromiei cpeasl (MC).

3aKOH COXpaHEHUsI W MpPEeBpaIleHUs] YHEPruu B TeIUioBbIX mpoieccax (MC).

Hdemoncmpauyuu

1. HabmroaeHue OpOyHOBCKOTO ABUKECHUS.

2. Habmonenue nuddysun.

3. HabGnronenue sIBIEHUM CMauyuBaHUS U KaMWJUISIPHBIX SIBIICHHUH.
4. HaOmroaeHue TEIUIOBOTO PACIIUPEHUS TEIl.



5. MI3MeHeHue AaBJieHUs Ta3a IPpU U3MEHEHUH 00bEMA U HAarPEBAaHUM UJIU OXJIAXKICHUU.
6. [IpaBuita U3MepeHUs TeMIIEPaTyPHIL.
7. Bupasl Terionepeaavu.
8. OxnakaeHue Mpy COBEPIIICHUN PaOOTEL.
9. HarpeBaHue mipu COBEpPIICHUHN PAaOOTHI BHCIITHUMU CHITAMH.
10. CpaBHEeHHE TETIIOEMKOCTEH pa3IUIHBIX BEIISCTB.
11. HaGmro/1ieHHE KUTICHUS.
12. HabGnro/ieHue TTOCTOSTHCTBA TeMIIepaTyPhl IMPH TUIABJICHUH.
13. Mopenu TeTUIOBBIX JIBUTATEIICH.
Jlabopamopnuwvie pabomsr u onvimol
1. OnbITE IO OOHAPYKEHUIO JICUCTBUSI CUJI MOJIEKYJISIPHOTO MTPUTSKEHUS.
2. OTBITHI IO BBIPANIMBAHUIO KPHUCTAJUIOB ITOBAPSHHOM COJIM WITH caxapa.
3. OnbITE O HAOTIOACHUIO TEIVIOBOTO PACHIUPEHUS Ia30B, KUJIKOCTEH U TBEPJIBIX TEIL.
4. OnpeneneHue IaBjICHUS BO3/lyXa B OQJUTOHE IITIPHUIIA.
5. OnbITHI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHHUSI BO3/yXaOoT €ro 00bEMa U HarpeBaHus WU OXJIaXKICHUS.

6. [IpoBepka THIOTE3bl JIMHEHHOW 3aBUCUMOCTH JIJIMHBI CTOJIOMKAKHUJIKOCTH B TEPMOMETPUUECKOU TPYOKE OT TeMIIepaTyphl.
7. HaGmroneHne M3MEHEHHUsI BHYTPEHHEHW SHEPrUM Tejia B Pe3yJIbTaTe TEIUIoNepeadd U padOThl BHEIITHUX CHIIL.

8. HccnenoBanue siBICHUS TETIOOOMEHA P CMEITUBAHUM XOJIOIHON B TOpsTYEH BOIHI.

9. OnpeneneHre KOJIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOW MPHUTEIUIOOOMEHE ¢ HarpeThiM METAUIMYSCKUM ITUIUHIPOM.

10. Onpenenenue yIeapHON TETIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoliecca UCIapeHusi.

12. OnpeneneHne OTHOCUTEIIFHON BJIAXKHOCTH BO3IyXa.

13. Onpenenenue yaenbHOM TEIUIOTHI TJIABIICHUS JIbA.

Pazgen 2. DinekTpnyeckue U MATHUTHBIE SIBJICHUS

Onexktpuszauus Ten. J[Ba poja 3JIEeKTpUYECKHUX 3apsioB. B3aummopeiicTBue 3apspkeHHbIX Tenl. 3akoH KynoHa (3aBUCHMOCTB CHIIBI
B3aUMOJICHCTBHS 3aPSKCHHBIX TEJI OT BEJTMYMHBI 3aPSI0B M PACCTOSIHUS MEXKIY TEIaMH ).

OnekTpuueckoe nosie. Hanpsok€HHOCTH 3iIeKTpuyecKoro mnojis. IIpuHIun cynepno3ulmuy 3JeKTPUYECKUX IMoJiel (Ha KaueCTBEHHOM
YPOBHE).

Hocurenu snexkTpuyeckux 3aps/ioB. DJeMEHTapHbIN 3jekTpudyeckuil 3apsa. CtpoeHue aroMa. [IpoBOIHUKN M IMAIEKTPUKHU. 3aKOH
COXpaHEHMs JIEKTPUUECKOTO 3apsiia.

DNEeKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. VICTOYHUKHM OCTOSIHHOT'O TOKa. J|eMCTBUS SJIEKTPUUECKOTO TOKA
(TemoBO€, XMMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B )KUIKOCTSIX U ra3ax.



Onektpudeckas nenb. Cuna Toka. DinekTpudeckoe HamnpspbkeHue. COnmpoTHBICHHE NMPOBOMHHUKA. Y IEIBHOE CONPOTHUBIICHHE BEIECTBA.
3akon Oma i1 yuactka nenu. IlociiegoBarenbHoe 1 apaiieIbHOE COSIMHEHNE ITIPOBOTHUKOB.

PaGoTra 1 MOIIHOCTH AJIEKTPUUECKOTO TOKa. 3aKkoH J[koyisi— JleHna. DnekTpuieckue Henu U NOTPEOUTETHN SIICKTPUISCKON YHEPTUH B
obiTy. KopoTkoe 3ambIkaHue.

[TocrostnHbIe MarHUTHL. B3anMoielicTBE TOCTOSTHHBIX MarHUTOB. MarHuTHOE mojie. MarHuTHOE 1moJjie 3eMJIM U €0 3HaUYCHHE IS )KHU3HHA Ha
3emie. OnbiT Dpcrena. MarHUTHOE TIOJIE DJIEKTPHYECKOTO TOKa. [I[puMeHeHue AIIeKTpOMarHuToB B TeXHUKE. J[eficTBMe MarHUTHOTO
TTOJIs1 Ha IIPOBOAHUK C TOKOM. DJIEKTPOJABUTATENH IIOCTOSTHHOTO TOKA. MIcTI0NIb30BaHKE 2JIEKTPOIBUTATENIEH B TEXHUYECKUX yCTPOUCTBAX
Y Ha TPAHCIIOPTE.

OmnbiTel Papanes. SABiaeHue snekTpoMaruuTHoi nHAYKIMU. [IpaBuso Jlena. Dnekrporeneparop. CnocoObl MOIYyYSHUS DISKTPUIESCKOU
SHEPTUH. DJICKTPOCTAHIINN Ha BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTUH.
Hdemoncmpauyuu
1. Dnextpu3zamus Ted.
2. JIBa pojsa 3JCKTPUUCCKHUX 3apsiIOB U B3aUMOJCHUCTBUE 3apsHKCHHBIX TEII.
3. YCTpOUCTBO U ACUCTBUE 3JIEKTPOCKOTIA.
4. DnexTpocTaTuyecKasi UHIYKIHUS.
5. 3aKoH cCOXpaHEHUs BJIEKTPUUECKUX 3apsiIOB.
6. IIpOoBOIHUKH U TUAJIEKTPUKH.
7. MonenupoBaHU€ CHJIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIS.
8. MCTOYHUKM MTOCTOSIHHOT'O TOKA.
9. Jle#icTBUS 2IEKTPUIECKOTO TOKA.
10. DIeKTpUUECKUM TOK B KUJIKOCTH .
11. TI"'a30BBIH pa3psi.
12. NzmepeHue cuiibl TOKa aMIIEPMETPOM.
13. M3MepeHue 3IeKTPUYECKOro HampsihKEeHUs BOIbTMeTpoM. 14. PeocTaT 1 Mara3uH CONpOTUBJICHUM.
15. B3aumoeiicTBre MTOCTOSHHBIX MarHWTOB.
16. MoaenupoBaHue HEBO3MOXXHOCTU pa3/IeJICHUS MTOJI0COB MarHUTA -
17. MopaenupoBaHlE MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.
18. OmnsiT Dpcrena.
19. MarauTtHoe noJje ToKa. DJIeKTPOMAarHuT.
20. [leiicTBHE MarHUTHOTO TOJISI HA TIPOBOJIHUK C TOKOM.
21. DnexTpoaBUTaTEIb NOCTOSHHOTO TOKA.
22. UccnenoBaHue sIBJICHUS 3JIEKTPOMArHUTHON MHAYKIIUU.



23.
24.
25.

OmnbiTel Papajes.
3aBUCUMOCTD HaIlrpaBJICHUA WHAYKIHUOHHOI'O TOKa OT yCJ]OBI/Iﬁ €I'0 BOBHUKHOBCHUA.
DJIEKTPOreHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopnvie pabomsl u onvimol

~NOoO oA WN B

©O

18.
19.
20.
21.

22

. OBITHI 1O Ha6J'IIO,ZICHI/IIO QJICKTPpU3allUU TCJI I/IHZ[yKIII/Ief/'I U NP COITPUKOCHOBCHHUU.
. MccnenoBanne nercTBUS DJIEKTPUYECKOTO TOJI HAa MIPOBOJHUKHU U JIUDJIEKTPUKH.
. COopka u npoBepka padOThl AEKTPUUECKON 1IEMH MOCTOSHHOTOTOKA.

. U3mepenue u peryanpoBaHue CUJIbI TOKA.

. U3mepenune u peryampoBaHye HaPsHKCHMYS.
. UccremoBanme 3aBUCUMOCTH CHJTBI TOKA, UAYIIETO Yepe3 PE3UCTOP, OT CONMPOTHBIICHUST PE3UCTOPA U HAIPSDKEHHS Ha PE3UCTOPE.
. ONBITHI, TEMOHCTPHUPYIOIIUE 3aBUCHMOCTD 3JIEKTPUYCCKOTO COMPOTHBIICHHUS MPOBOJHUKA OT €r0 JUTHHBI, IJIOMAIH MOTePEYHOr0 CEYCHHMS

W MaTepuaa.

. IIpoBepka nmpaBuiia CJI0KEHUSI HANPSYKEHUN IPU MTOCIIEA0BATEIBHOM COEIMHEHNH JIBYX PE3UCTOPOB.
. IIpoBepka npasuiia 1J1s1 CUIIBI TOKA MPHU MapaJuIeIIbHOM COSIMHEHUN PE3UCTOPOB.

10.
11.
12.
13.
14.
15.
16.
17.

Ompenenenue paboOThl IEKTPUUECKOrO TOKA, UAYIIEr0 Yepe3 pe3nucTop.
OmnpenesneHne MOIIHOCTH AJIEKTPUYECKOr O TOKA, BBIIEIISIEMOM HA PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, HAYLIETO YEPE3 JIaMIOUYKY, OT HAIIPSKEHUST HA HEU.
Onpenenenue KI1J] narpeBarens.
HccnenoBanne MarHuTHOTO B3aMMOJIEMCTBUS IOCTOSIHHBIX MAarHUTOB.
H3yuyenre MarHUTHOI'O MOJIS TIOCTOSTHHBIX MAarHUTOB IIPU UX OObEIMHEHUH U Pa3JIeJICHUMU.
HccnenoBanue neiicTBUS 3IEKTPUYECKOrO TOKAa HA MAarHUTHYIO CTPEJIKY.
OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aUMOJEUCTBHUS KaTYIIKU C TOKOM M MarHuTa OT CHJIbl TOKa U HAlPaBJIEHUsI TOKA
B KaTyIKE.
N3yuenue neicTBUSI MArHUTHOTO NOJISL HA MIPOBOJHUK C TOKOM.
KoncrpyupoBanue u usydenue paboThl 3JIEKTPOABUTATEISA.
N3zmepenue KII/] anekTpoaBuraTebHOM yCTaHOBKU.
OnbBITEl 1O HCCIEIOBAHUIO SIBJICHUS SJIEKTPOMAarHUTHOM HWHAYKIMW: HCCIE€AOBAaHUE HU3MEHEHUM 3HA4Y€HUsI M HalpaBJICHUS
UHAYKIIMOHHOTI'O TOKA.
. [lony4yenne n3o0pa>keHU MpU TOMOIIIH JTUH3BI.



TEMATHYECKOE ITIJIAHUPOBAHHUE

8 kuacc (68 )

TemaTuueckni 0J10K,
TeMa

OcHoBHOE CoacpiKaHue

OcHoBHbBIE BH/BI IeSITEIbHOCTH YUAIIUXCsl (HA YPOBHE YUeOHBIX
JaeicTBUi)

Pa3nen 1. TensioBble siBjenus (24 1)

TenioBble npoueccol
(24 g)

Temneparypa. CBs3b
TEMIIEPaTypPbl CO CKOPOCTHIO
TETIJIOBOTO IBM)KCHUS YaCTHII.
Bnytpennss sneprus. CnocoObl

W3MEHEHVs] BHYTPEHHEN YHEPIUH:

Tenjionepeaadya U COBEpIICHUE
pabotel. Buasl tenonepenayn:
TEIIONPOBOAHOCTh, KOHBEKIIHS,
U3JTy4YECHHUE.

KonnuecTBO TENIOTEI.

VY enpHas TEIIOEMKOCTD
BelecTBa. TemiooOMeH U
TEIJIOBOE PaBHOBECHUE.
YpaBHEHHE TEIJIOBOTO

OajtaHca.

IInaBneHue u oTBEepACBaHUE
KPUCTAJUIMYECKUX BEIIIECTB.

VY nenpHas TemjioTa MJIaBJICHUS.
ITapooOpa3zoBanue

u koHaeHcanus. Mcnapenue.
Kunenue. Y genpHas Teniora
rnmapooOpa3zoBaHusi. 3aBUCUMOCTh
TeMIIepaTypbl KUIIEHUS OT
aTMOc(EepHOTo JaBJICHUS.
BrnaxxnHoCTh BO31yXA.

OO0ocHOBaHUE MpaBUJI U3MEPEHUS TEMIIEPATYPHI.

CpaBHEHHE Pa3IMYHBIX CIIOCOOOB M3MEPECHUS W IIIKAJI

TeMIepaTyphl.

HaOmronenue u o0bsiCHEHUE ONBITOB, JEMOHCTPUPYIOLINX U3MEHEHUE
BHYTPECHHEW HEPTHH TeJIa B pe3ysIbTaTe TeIUIoNepeaun U padoThI
BHEITHUX CHIL.

Habmonenne n 0o0bsICHEHHUE OIBITOB, 0OCYK/ICHUE TTPAKTUIECKUX
CUTyalUi, IEMOHCTPUPYIOIINUX pa3INYHbI€ BUAbI TEIUIO- IEpEeJayuu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUIO, U3TyUCHHUE.

HccnenoBanue siBlieHUsI TeMI000MeHa MPU CMEIIMBAHUH XOJIOJHOM

U Topsiueii BOJBbI.

HabnroneHne ycTtaHOBIIEHUSI TEIUIOBOTO PABHOBECHUSI MEXIY ropsuei
U XOJIOOHOUN BOIOM.

Onpenenenue (M3MepeHHE) KOJIUYECTBA TEIIOTHI, MOJIYYEHHOTO BOAOM
[IpY TEMJI000MEHE ¢ HAarpeThIiM METAJTMYECKUM LIMJIHHIPOM.
Onpenenenue (M3MepeHne) yAEIbHON TEMII0EMKOCTH BEIIECTBA.
Pemenue 3amay, cBA3aHHBIX C BBIUUCICHUEM KOJIIMYECTBA TEIJIO-ThI U
TETUIOEMKOCTH TIPU TETNIOOOMEHE.

AHanu3 cuTyalui nNpakTU4eCKOTo UCIIOJIb30BaHUs TEILIIOBBIX
CBOWCTB BEIIECTB U MaTEpHUAJIOB, HAIPUMEpP B IEIIIX
SHEProcOEPEKESHUSI: TETIIOU3OIISIUS, YHEprocOeperaroIne KpbIIim,
TEPMOAKKYMYJISATOPHI U T. 1.

HaOnronenue siBieHUi ncmapeHus 1 KOHISHCAIUU.

HccnenoBanue mporiecca HCHapeHUs Pa3INnUHBIX KUIKOCTEH.




DHeprus ToruBa. Y JieabHas
TEIJIOTa CrOpaHusl.
[MpuHIUIBI PAaOOTHI TEIIOBBIX
asuraresneu. KIT/ TermoBoro
JIBUTATEJIS.

TenynoBble ABUTATENIN U 3allIATA
OKPY>KarolIe Cpeibl.

3aKOH COXpaHEHUs U MIpe-
BpaIlCHUS YHEPTUH B
MEXaHUISCKUX U TETUIOBBIX
npoieccax

OObsicHEHME SIBICHUI MCIIApEHUsl U KOHJIEHCAllUM Ha OCHOBE
aTOMHO-MOJICKYJISIPHOT'O YUCHUSI.

HaGnronenune n o0bsICHEHHE Mpollecca KUIIEHUS, B TOM YHUCIIe
3aBUCHUMOCTH TEMIIEpaTyphbl KUTICHUS OT JaBJICHUS.

Omnpenenenue (M3MEPEHNE) OTHOCUTEILHOM BIIAXKHOCTH BO3/yXa.
HaGnronenue npoliecca miaBjaeHUs] KPUCTAJTIMYECKOTO BEIIECTBA,
HaIpUMeEp JIbJIA.

CpaBHEHHE MPOIIECCOB TUIABJICHUS KPUCTAJUTHUYECKUX TEI U
pa3sMsTYeHUS PU HAarpeBaHUU aMOP(QHBIX TeJl.

Onpenenenue (MU3MepeHNE) yAEIbHON TEIUIOTHI IJIaBJIEHUS JIbJA.
OOBsicHEeHHE SIBJICHUH TUIABIICHUS M KPUCTAJUTU3AIIMH HA OCHOBE
aTOMHO-MOJICKYJISIPHOTO YYCHHSI.

Pemenue 3amay, CBsI3aHHBIX C BBIYMCICHUEM KOJIMYECTBA TEIUIOTHI B
mpolieccax TEIUIoNnepeauu NPy MIIABJICHUN U KPUCTAIUTU3AIAH,
HCIIaPECHUH U KOHJICHCALIUH.

AHanu3 cuTyalui NpakTUYE€CKOT0 NPUMEHEHHUS SIBJICHUMN
IUTaBJICHUS U KPUCTAIUIN3AUH, HAIPUMED, TTOJTyUYeHHUE
CBEPXYHCTHIX MAaTEpHUAJIOB, COJIeBas IPejKa u Jp.

Amnanu3 paboThl U OOBSICHEHHE MPUHLIUIA JEHCTBUS TEIJIOBOTO
JIBUTATEJIS.

Brrunciienrne KoiauyecTBa TEIUIOTHI, BBIACISIONIEIOCS MPU CrOPaHUU
pa3IuyYHbIX BUJI0B ToruiuBa, u KI1J[ neurarens.

OO0cyk1IeHre SKOJIOTHYECKUX MOCIIEeICTBUM UCIIOIb30BaHUS JIBUTaTeeH
BHYTPEHHEr0 CrOopaHusi, TEIUIOBBIX U ruaposnekTpoctanuuit (MC —
SKOJIOT S, XUMUSI)

Pa3znen 2. DiekTpuYecKrue U MArHUTHBIE siBJeHus (34 u)




DJleKTpUYecKHne
3apsabl. 3aps-
JKeHHBbIE TeJia

H UX B3aHUMOJei-

OnexTpuzanus tein. J{Ba poaga
DIIEKTPUIECKUX 3aPsIIOB.
BsanmopenicTBue 3apsyKEHHBIX
ten. 3akoH Kyrona.

Habnroienre v IpoBEICHUE OITBITOB IO DJICKTPHU3AMUHU TSI ITPH
CONPUKOCHOBEHHUHU U WHIYKITHCH.

HaoOntonenue u o0bsicCHEHHE B3aUMOAECHCTBUS OJHOMMEHHO U
pa3sHOMMEHHO 3apsKCHHBIX TEIT.

crBue (6 1) Onexrpuueckoe noJsie. [Tpunnun OO0OBsicHeHNE TPUHIINTIA JIEHCTBHS JIEKTpOocKoma. OObICHEHNE
CYNEpHO3UIIH JIEKTPUUECKUX SIBJIGHUM AJIEKTPU3aLMKU MPU CONPUKOCHOBEHUU TEJI U UHIAYKIIUEH C
noJsieli. Hocurenu 3eKTpuyecKux | UCMOJIb30BAHUEM 3HAHUI O HOCUTENSX BJIEKTPUUYECKUX 3apsi/IOB B
3apsiZIoB. DJIEeMEHTapHBIN BEILIECTBE.
BJIEKTPUYECKUN 3aps. Pacnio3naBanue u 00bsICHEHUE SIBJICHMI AJIEKTPU3ALMU B T10
Crpoenue atroma. [IpoBogHUKHN 1 BCETHEBHOU
JUAJIEKTPUKU. 3aKOH COXpPaHEHUS JKU3HH.
3JIEKTPUYECKOT0 3apsijia Habntonenne n oObSICHEHHE ONBITOB, WILTIOCTPUPYIOIINX 3aKOH
COXpaHEHMS IJIEKTPHUUECKOro 3apsaa.
Habnronenne onbITOB MO MOJECIUPOBAHUIO CUJIOBBIX JIMHUM
3JEKTPUYECKOTO MOJIS.
HccenenoBanue OeWCTBUS AJIEKTPUUYECKOrO MOJI Ha MPOBOJHUKHU U
JMRJIIEKTPUKH
IMocTossHHBII OJIEKTPUUECKUN TOK. Y CIIOBHUS Habmronenne pa3nuyHbIX BUJIOB JEUCTBUS JIEKTPUUECKOTO TOKA U
3JIEKTPUYECKHI TOK | CYIIECTBOBAHUS DJIEKTPUUECKOIO 0o0Hapy>XeHUE STUX BUJIOB JIEUCTBUS B MOBCEIHEBHOM XKU3HU.
(22 v) TOKa. MICTOYHUKH ITOCTOSIHHOI'O COopka 1 uCHBITAHUE DJIEKTPUUECKOM 1IeNU MOCTOSIHHOTO TOKA.

TOKa. JIeCTBUSI DIIEKTPHUIECKOTO
TOKa (TETUIOBOEC, XUMHUYECKOE,
MarHuTHOE). DICKTPUISCKUI TOK
B )KHIKOCTSIX U ra3ax.
Onektpuueckas 1emnb. Cuiia
TOKa. DJIEKTPUUECKOE
Hanpsi>keHue. ConpoTHUBICHUE
MPOBOJIHUKA. Y IEIbHOE
COIPOTHUBIICHUE BEIIECTBA. 3aKOH
Oma g5 yyacTka LerH.
IlocnegoBarenpHOE

Y TIapaJljIeNIbHOE COEJIMHEHUE
MMPOBOJHUKOB.

H3MepeHue cusibl TOKa aMIIepMETPOM.

H3MepeHue 3JeKTpUIeCcKOro HanpsHKeHUs: BOJIbTMETPOM.
[IpoBenenue u 0OBsICHEHHUE OIBITOB, IEMOHCTPHUPYIOIIUX
3aBUCUMOCTD AJIEKTPUUECKOTO COMTPOTUBIICHUS MPOBOJHUKA OT €ro
JUTMHBI, TJIOIIA/IU TIOTIEPEYHOr0 CEYSHUS U MaTepHuaa.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO Yepe3
PE3UCTOP, OT CONMPOTUBJICHUS PE3UCTOPA U HAIIPSIKEHUS

Ha pe3UCTOope.

ITpoBepka npaBuia CIOKEHUS HANPSHKEHUH TIPU
II0CJIEIOBATEIILHOM COEJUHEHNH JBYX PE3UCTOPOB.

[IpoBepka mpaBuia JJsi CHIBI TOKA MPU MapaLIeIbHOM COSIUHEHUU
pE3UCTOPOB.




Pabora u MOILIHOCTH 3JIEKTPU-
YEeCKOTro ToKa. 3aKkoH J[>koyJiisi—
Jlenna. DnekTponpoBoJKa U
MOTPEOUTEINH DIIEKTPUUECKOM
SHEpPruu B OBITY.

Koportkoe 3ambikanue

AHanu3 cuTyaruii 1ocie0BaTeIbHOTO U MapajjiebHOTO
COCJIMHEHUSI TPOBOJIHUKOB B JIOMAITHUX IJIEKTPUUECKUX CETSIX.
Pemenue 3ana4d ¢ ucrnoiab3oBanueM 3akoHa OMa u popMyIr
pacdéra 3JIEKTPUYECKOr0 COMPOTUBIICHUS TIPU

MOCJIEIOBATEILHOM U MapaJJICIIbHOM COSIMHEHUH

MMPOBOIHUKOB.

Omnpenenenue padOTHI JIEKTPUYSCKOTO TOKA, MPOTEKAIOIIETO Yepe3
pe3ucTop.

OmnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIJICIISIEMOM HA
pe3ucrope.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA Y€pe3 JIAMITOYKY OT
HAIIPsHKEHUsS Ha HE.

Omnpenenenue KII/[ HarpeBarens.

HccnenoBanne npeoOpa3oBaHusl SHEPTUU MPH MOTBEME Tpy3a
IEKTPOJABUTATEIIEM.

OOBsiCHEHHE yCTPOMCTBA W MPUHIIANA JICHCTBUS JTOMAITHUX
3JIEKTPOHArpeBaTeIILHBIX TPUOOPOB.

OOBsicHEeHHE MPUYNH KOPOTKOTO 3aMbIKaHUSI U TPUHITUATIA ICHCTBUS
IUIABKUX MPEeIOXPAHUTEICH.

Pemienue 3as1au ¢ ucnosab3oBanueM 3akoHa Jxoyns—Jlenna.
Habmnro1eHrne BOSHUKHOBEHHUS DJICKTPUUECKOTO TOKA B YKUIKOCTH

JJIeKTPOMarHUTHbIE
siBjeHus (6 4)

ITocTosiHHBIE MArHUTEI.
BzanmoeiicTBHE TOCTOSTHHBIX
MarauToB. MarauTHoe I1oJie.
MarautHoe noye 3eMJINH €ro
3HaYCHUE IS JKU3HHU

Ha 3emuie. OnbIT Dpcrena.
MarauTHOE MoJjie JIEKTPUIECKOTO
Toka. [I[pumenenue
SJIEKTPOMAarHUTOB B TEXHUKE.
JlelicTBe MAarHUTHOI'O MOJIsSIHa
MPOBOJHUK C TOKOM.

HCCJ’ICI[OB&HI/IC MAardmuTHOTI'O B3aHMOHeﬁCTBHH ITIOCTOSHHBIX
MAar"dmToOB.

I/I3yquHe MAarauMTHOT O ITOJIA ITIOCTOSAHHBIX MAIrrHUTOB IIPHU UX
OGT)@I[I/IHGHI/II/I U pasaCIICHUM.

HpOBCI[GHI/Ie OIIBITOB I10 BU3YyaJIM3allUU IIOJISI IMTOCTOSHHBIX
MAar"HmToOB.

I/I3yquHe SBJICHHUSI HAMarHu4duBaHUs BellecTBa. MccienoBaHue
JCUCTBUSA QJICKTPHUYCCKOT'0 TOKAa Ha MAIrHUTHYIO CTPCIJIKY.
HpOBeI[eHI/Ie OIIBITOB, JACMOHCTPpUPYHOHINX 3aBHUCUMOCTH CHUJIbI
B3aMMOJCUCTBHUSI KaTylmlkKu € TOKOM HW MarnaumTta OT CHJIbI H
HaIrrpaBJICHUA TOKA B KaTyIIKCE.




DNEKTPOABUTATEIb TOCTOSIHHOTO
ToKa. Mcrmonp3oBanmne
C')JICKTpOI[BI/IFaTeJIeﬁ B TCXHHUYCCKHUX
YCTPOMCTBAaX U Ha TPAHCIIOPTE

AHanu3 cuTyanui NpakTU4eCKOro NpUuMEHEHUs! AJIEKTPOMAarHuToB (B
OBITOBBIX TEXHUYECKUX YCTpOMCTBaX, IIPOMBIIIJIEHHOCTH,
MEIUIINHE).

N3ydenue nercTBrs MArHUTHOTO IOJISL HA MPOBOJHUK C TOKOM.
N3yueHue nercTBrs 3IEeKTPOABUTATEIA.

HNsmepenue KII/[ anexTpoaBUraTeIbHON yCTaHOBKH.

Pacnio3HaBanve u aHanmu3 pa3IMYHBIX MPUMEHEHUN
AJIEKTPOJIBUTATENEH (TpaHCIIOPT, OBITOBBIE YCTPOMCTBA U JP.)

Pa3nen 2. CBetoBble siBjieHus (8 1)

CgeroBble
siBJIeHUuA(8 1)

Uctounnku cBera. IlpsmonunHelriHoe
pactupoCTpaHEHHE, OTPaKEHHE U

npenomiieHne cera. Jlyd.  3akoH
OTpaXCHHsI CBETA.

[Tnockoe 3epKa’o. JInH3a.
OnTuueckas cuia JIUH3BI.
N3obOpaxenue, paBaeMoe JIMH30M.

N3mepenue (oKycHOro paccTOSHUS
coOuparonie JUH3BL

Onrtuueckue npubopsl. [1a3 u 3peHue.
Oukn.

OnuceIBaTh SIBJICHHWE OTPAKEHHS CBETA, MPEJIOMIICHHE CBETA.

[IpencraBmsiTh pe3ynabTaThl U3MEPEHUN C TOMOIIBI0 TaOmuIl, rpaduKoB U
BBISIBJISITH HA 3TOM OCHOBE 3aBHUCHUMOCTH yIJla OTPAKEHUS OT yIjia MaJeHUs
CBETa;

Bripaxars pe3yabTaThl
Mex1yHapoJHOM CUCTEMBI;
[TpuBOIUTE TpUMEpPHI MPAKTUUECKOTO UCHOJIBb30BaHUS (PU3HMUECKUX 3HAHUHN
O CBETOBBIX SIBJICHUSX;

Pemarp 3amaun Ha mpUMEHEHHE U3YYEHHOTO 3aKOHA OTPaKEHUS CBETA;
OcymiecTBIATh CaMOCTOATEIBHBIN MOUCK UH(OPMALIUK C UCTIOJIB30BAHUEM
pa3IMYHbIX HCTOYHUKOB (Yy4eOHBIX TEKCTOB, CIPAaBOYHBIX M HAay4HO-
MNOMYJSIPHBIX U3/IaHUM, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA),
ee 00paboTKy U MpeaCcTaBlIeHHE B pa3HbIX (hopmax ( CIOBECHO, C MOMOIIBIO
rpadukoB, MaTeMaTUYECKUX CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

U3MEpPeHU U  pacyeToB B  EIUHHUIIAX

PezepBHoe Bpemsi (2 )




Y4edHO-TeMaTHYeCKOe MJIAHHPOBaHHE

Ne

n/n HaumenoBaHue pasaesia KoauyectBo 4yacoB | KoanuecTBO KOHTPOJIbHBIX KoaunuecTBo J1a60paTOPHBIX padoT
padot
1 TenioBbIe ABJICHUA 24 2 3
2 JJieKTpuYeckre 1 MATHUTHbIE 34 2 7
ABJICHUA
3 CBeToBbI€e ABJICHUA 8 1 1
4 IloBTOpEeHUE 2 1 -
UTOIro 68 6 11
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