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MNOACHUTEJIBHASA 3AIINCKA

Copneprkanue mporpaMMbl HaIpaBJIeHO Ha ((OPMHUPOBAHKE €CTECTBEHHOHAYYHOU I'PAMOTHOCTH yUAIIUXCS U

OpraHu3aIIo H3y4eHUsT GU3NKU Ha ASSITEILHOCTHOM OCHOBE. B HEell UM THIBAIOTCS BO3MOKHOCTH ITPEIMETa
B peamm3anuu TpedoBanuit ®I'OC OOO k nuaHUpyeMbIM JIUYHOCTHBIM U METallPEIMETHBIM pPe3yJibTaTaM
0o0y4eHus, a TAKKE MEXKITPEIMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB HA YPOBHE

OCHOBHOT0 00111er0 00pa3oBaHUsl.

OBIIAS XAPAKTEPUCTHUKA YYEBHOTI'O IIPEJJMETA «®U3UKA»

Kypc ¢puzuku — cucreMoo0pa3yronuii 11 €CTECTBEHHOHAYYHBIX yU4eOHBIX PEAMETOB, TOCKOIBKY
¢du3nyecKre 3aKOHBI JIeKAT B OCHOBE MPOIIECCOB U SIBJICHUM, U3y4aeMbIX XUMHEH, OMOIOruel, acTpoHOMHU el
U pusnueckoii reorpadueii. Puznka — 3T0 NpeaMET, KOTOPBIH HE TOIBKO BHOCHT OCHOBHOMU BKJIaJ B
€CTECTBEHHOHAYUHYIO KApTUHY MUpa, HO U IIPEAO0CTaBIIsIeT HanboJiee sCHbIe 00pas3iibl IPUMEHEHUS HAYYHOT O
METO/a TO3HaHus, T.€. crocoda MoylydyeHus JOCTOBEpHBIX 3HaHUH o mupe. Hakonen, ¢pusnka — 31o
peaMeT, KOTOPbIN Hapsly C APYTUMH €CTECTBEHHOHAYYHBIMU IIPEIMETAMU JOJDKEH 1aTh IIKOIbHUKAM
npeAcTaBieHne 00 YBJIEKaTeIbHOCTH HAYYHOI' O HCCIIEA0BAHUSA U PaJlOCTH CAMOCTOSITENIbHOI' O OTKPBITHS
HOBOI'O 3HaHUS.

OpHa U3 r1aBHBIX 33J]a4 PU3NUECKOro 00pa3oBaHus B CTPYKType 00111ero 00pa3oBaHUs COCTOUT B
(OopMHPOBAHNHU €CTECTBEHHOHAYYHON I'PaMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOM Macchl 00y4arouxcs,
KOTOpbIE B IaJIbHEHIIEM OYyT 3aHTHI B CAMBIX pa3HO 00pa3HbIX cdepax aesrenbHocTH. Ho He MeHee
BaYKHOM 3aj1aueil SBJISIETCS BBISIBIIEHUE U [TOATOTOBKA TAJAHTJIMBBIX MOJIOJIBIX JIFOAEH A1 MPOOJIKEHUS
00pa3oBaHus U JajbHENIIeH Tpodeccu OHAIBHOM AeSTENFHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX
UCCJIEZIOBAaHUM M CO3JaHUU HOBBIX TEXHOJIOrui. COriacHo NpUHATOMY B MEXIyHAPOIHOM COOOIIECTBE
omnpeneneHuto, «kEcrecTBeHHOHay4YHAasi FPAMOTHOCTb — 3TO CIIOCOOHOCTD YEJIOBEKA 3aHUMATh AKTUBHYIO
I'paXkIaHCKYIO TTO3UIIMIO 10 OOIIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMH, 1
€ro rOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HesiMU. HaydHO rpaMOTHBIN 4eTOBEK CTPEMUTCS
y4acTBOBATh B apI'yMEHTHPOBAHHOM O0CYKJI€HUU MTPOOIJIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM U

TEXHOJIOI'UsAM, UYTO Tpe6yeT OT HCT'O CJICAYHOIUX KOMIIETEHTHOCTEIHA
— HAyY4YHO 00BACHSITH SIBJICHHA,
— OICHHBATHh U ITIOHUMATh 0COOEHHOCTH HAaY4YHOI'O UCCJICAOBaHN A,
— HUHTCPHOPCTUPOBATH JAHHBIC U UCIIOJIB30BATh HAYYHBIC JOKA3aTCJILCTBA AJI MTOJTYUCHU A BHIBOJOB.

N3ydenne pu3uku criocoOHO BHECTH PELIAONINi BKIaA B (P OPMUPOBAHHE ECTECTBEHHOHAYYHON

IrPaMOTHOCTH 00YyYarOIUXCSl.

HEJIU U3YYEHUA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Henu n3zydenns Gpu3NKM HA ypOBHE OCHOBHOTO 001Iero o0pa3oBaHus onpeaeiacHsl B Konuenmumn
npernoiaBaHus yaeoHoro npeamera «dusnka» B 00pa3zoBaTelbHBIX opranu3anusiax Poccuiickoit deneparuu,
peaNn3yIoNIMX OCHOBHBIE 00111e00pa30BaTeNbHBIE TPOTPaMMBbI, YTBEPKAEHHOH pemenrem Komiernu
MunucrepctBa npocserienus Poccuiickoit @eneparuu, mpotokos ot 3 aexkadpst 2019 r. Ne [TK-4BH.

[enu nzydeHus: Qu3uKM:

— TpUoOpeTeHne HHTepeca U CTPEMIICHHUS 00yJaronMXcsi K HAYyYHOMY U3YUEHUIO TTPUPOJIBI,

PAa3BUTUC UX UHTCIIICKTYAJIbHbBIX U TBOPUCCKHUX CHOCO6HOCT€I>1;

— PAa3BUTHUC Hpe}ICTaBHeHI/Iﬁ O HAYYHOM MCTOJC TO3HAHU U (bOpMHpOBaHI/Ie HCCIICA0BATCIILCKOI' O

OTHOILICHUS K OKPYKAXOIIUM SABJICHUSM,



— (opMHpoBaHHE HAYYHOT O MUPOBO33pEHHS KaK pPe3yJibTaTa U3Y4EHUsI OCHOB CTPOEHU S MATEPUU U
(byHIaMeHTaIbHbIX 3aKOHOB (DU3UKH;

— QopMHUpOBaHHUE MPEICTABICHUHI O POJIU (U3UKHU JIIS Pa3BUTHS IPYTHMX €CTECTBEHHBIX HAYK, TEXHUKHU
7 TEXHOJIOTHH,

— pa3BUTHE MPECTABICHUI O BO3MOXHBIX chepax Oynymiel mpodeccroHaNbHOM IS TEIbHOCTH,

CBSI3aHHOM C (PU3HMKOI1, MOATOTOBKA K JJajbHEHIIeMy 00y4EHHIO B 3TOM HaIlPaBJICHUH.

JlocTiKkeHne 3TUX 11eJiel Ha YpPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus 00eCeunBaeTCs peleHneM
CJICAYIOMMX 3aa4.

— TpuoOpeTeHne 3HaHUH O TMCKPETHOM CTPOSHUU BEIIECTBA, O MEXaHHUECKUX, TETIOBHIX,

3JICKTPUYCCKUX, MATHUTHBIX 1 KBAHTOBBIX SBJICHUSIX;

— HpI/IO6pCTeHI/IC YMGHI/Iﬁ OITMCBIBATH U OOBSICHSTE q)HBH‘IeCKI/IC SABJICHUSA C UCIIOJIB30BaAHUEM
IMMOJIYUYCHHBIX 3HaHPII>i;

— OCBOCHHUEC MCTOJI OB PCIICHU A HpOCTeI\/'II_HI/IX paC‘IéTHBIX 3aJa4 C UCIIOJJb30BaAHUECM (1)I/IBI/ILI€CKI/IX

MOHCHCﬁ, TBOPUYCCKUX U NPAKTUKOOPUCHTUPOBAHHBIX 3a4a4,

— PAa3BUTHUC yMeHI/Iﬁ Ha6J'IIOI[aT]':> IMPUPOIAHBIC SABJICHUS U BBIIIOJIHATH OIIBITHI, na6opaTopHLIe pa6OTLI n

SKCIICPUMCHTAJIBHBIC UCCIICAOBAHUS C UCITOJIb30OBAHHUEM U3MEPUTCIIbHBIX HpI/I60pOB;

— 0CBOEHUE MPUEMOB paboTHI ¢ HH(opManKel GU3NIECKOro CoAaepKaHus, BKItouas HH(OPMAIUIO O

COBPCMCHHBIX NOCTUKCHHUAX (1)I/I3I/IKI/I, aHaJIu3 U KPUTHICCKOC OLICHUBAHUE I/IH(i)OpMaHI/II/I;
— 3HAKOMCTBO CO cepamu nmpodheCcCuOHAIBHON eI TeIIbHOCTH, CBA3aHHBIMU C (PU3UKOM, U
COBPCMCHHBIMHA TCXHOJIOI'UAMHA, OCHOBAHHBIMH Ha JOCTHIKCHHUAX (bHSquCKOﬁ HAayKHU.

MECTO YYEBHOTI'O IIPEIMETA «®U3UKA» B YUEBHOM IIJIAHE

B cootBerctBum ¢ ®I'OC OO0 ¢usuka sBisercs 00s13aTeTbHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO
obmero oopazoBanus. JlaHHas mporpaMmMa npeaycMaTpiuBaeT u3ydeHne Gu3nku Ha 6a30BOM ypOBHE B

00béme 238 4 3a TpH roga oOydeHHs 1o 2 4 B HeAeNMo B 7 U 8 kjaccax U 1o 3 4 B Hezlelo B 9 kiacce.



COILEPKXAHUE YYEBHOT'O IPEJIMETA

7 KJIACC

Pazgen 1. ®u3uka u eé poJib B NO3HAHUHU OKPYKAKIET0 MUPa

dusuka — HayKa 0 MPUPOJe, U3ydaeT PUu3ndecKue BJICHUS: MEXaHUIECKU e, TEeNJIOBbIE, dJICKTPUYECKUE,
MAarHUTHBIE, CBETOBbIE, 3BYKOBBIC.

duznueckue BemuunHbl. M3Mepenne puznueckux Benndnd. @uzndeckue npudopsl. [lorpemrHocts
u3MepeHuid. MexJ1yHapoHasi CHCTEMA €UHHILI.

Kax ¢usuka u npyrue ecTeCTBEHHbIC HAYKH U3Y4alOT MPUPONY. ECTeCTBEHHOHAYYHBIN METO/T TO3HAHUS:
HaOIII0IeHN e, TOCTAHOBKA HAYYHOT'O BOMPOCA, BHIIBH)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MTPOBEPKE TUTIOTE3,

o0BsicHeHUe Ha0mo1aeMoro sBieHus. Onucanue Gu3NIecKuX SIBJICHUH ¢ TOMOIIbIO MOIENEH.

JdemMoHcTpannu
1. Mexanuueckue, TENI0BbIE, NEKTPUIECKUE, MATHUTHBIE, CBETOBBIE SBJICHHUA.

2. @uznueckue NpudopsI U MpoLeaypa MPIMbIX U3MEPEHUHN aHaJIOTrOBBIM U IIU(PPOBBIM TPHOOPOM.

JlaGoparopHblie padoThI U ONBITHI

1. Ompenenenue 1eHbl 1eJeHNs IIKaJIbl U3MEPUTENILHOr0 MpHubopa.

2. VI3mepeHue pacCTOSHUH.

3. Usmepenne 00bEMa )KUIKOCTH B TBEPIOTO TEINA.

4. OnpeneneHue pa3MepoB MAJIbIX TEJ.

5. U3Mepenue temneparypsl Ipy MOMOIIN KHJAKOCTHOT O TEPMOMETPA U AATUUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccien0BaHus 0 IPOBEPKE IMITOTE3bI: 1aJIbHOCTh MONETA IIApHKA, MYIIEHHOTIO
TOPU30HTANIBHO, TEM O0JbIIIe, YeM OO0JIbIIE BHICOTA Ty CKA.

Pasnen 2. [lepBoHavanbHbIe CBeJIEHUSI 0 CTPOEHHUH BElIeCTBA

CrpoeHnue BeniecTBa: aTOMbl 1 MOJIEKYJIBI, UX pa3Mepbl. OIBITHI, JOKa3bIBAOIINE TUCKPETHOE CTPOCHUE
BemiecTBa. ONbITH, 10Ka3bIBAIOIIME JUCKPETHOE CTPOEHUE BEIIECTBA.

JIBrxeHue yacTull BeniectBa. CBA3b CKOPOCTH JABUKEHMS YACTHUIL ¢ TeMIepaTypoil. bpoyHoBckoe
IBUXkeHUE, 1uPQy3us. BzaumonelicTBue yaCcTUIL BEIIECTBA: IPUTKEHUE U OTTAJIKUBAHUE.

ArperatHbie COCTOSIHUS BEIIECTBA : CTPOCHHE ra30B, JKUIKOCTEH U TBEPIBIX (KPUCTAIUNIMICCKUX) TEL.
B3anmMoCBs3b MEXKy CBOMCTBAMH BELIECTB B PA3HBIX arperaTHbIX COCTOSHUAX U UX aTOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSIHUM BOJIbl. B3anMOCBS3b MEX 1y CBOIICTBaMU BEILIECTB B
Pa3HBIX arperaTHbIX COCTOSIHUAX U UX aTOMHOMOJIEKYJIIpHBIM cTpoeHneM. OcCOOEHHOCTH arperaTHbIX

COCTOSIHUM BOJIBI. OcobenHocTH arperaTHbIX COCTOSIHMI BOJIBI.

JdeMoHcTpanuu
1. HaGmoieHre OPOYHOBCKOTO JBHIKCHHS.
2. Habmronenue nud dysun.

3. HaGnronenue siBiieHuid, 00bACHSIIOMUXCS TPUTHKEHUEM WUJTH OTTAJIKUBAHUEM YaCTHI] BEIIECTB.

JlaGoparopHble padoThI U ONBITHI
1. Onenka nuameTpa aToMa METOI0M psijioB (C ucmosb3oBanueM hororpaduii).
2. OnBITHI IO HAOJIOACHHUIO TEMIIOBOT'O PACIIIUPEHU S Ta30B.

3. OnbITHI IO OOHAPYKEHHIO ACHCTBUS CUII MOJIEKYIISIPHOT O TPUTSHKCHHU L.

Pazgen 3. /IBu:keHHe ¥ B3aUMO/I€iiCTBHH
Mexanundeckoe ABMKeHUE. PaBHOMepHOE 1 HepaBHOMEepHOE ABrkeHne. CkopocTb. CpeliHsis CKOpOCTh MpU
HEPAaBHOMEPHOM JIBUKEHUH. Pacuér nyTH 1 BpeMeHU ABUKEHUS. PABHOMEpPHOE U HEPABHOMEPHOE JIBU-

xeHue. Ckopoctb. CpenHsisi CKOpOCTb IPYU HEPABHOMEPHOM JIBH)KEHUHU. Pacuér nyTH ¥ BpeMEHU IBUKEHUS.



SIBneHne nHepuuu. 3aKOH MHEPLMU. B3anMoeiicTBUE Tel KaK IPUYUHA U3MEHEHUSI CKOPOCTH IBUKEHU S
ten. Macca kak Mepa uHepTHOCTH Tena. [moTHocTh BenecTBa. CBA3b IMJIOTHOCTU € KOJIMYECTBOM MOJIEKYJI B
enuHuLe 00bEMa BelecTBa.

Cuita KaKk XapaKTepHUCTHKa B3auMoaelcTBus Tel. Cuia ynpyroctu u 3akoH ['yka. MI3mMepenune cuiel ¢
MIOMOIIIBIO TUHAMOMETpA. SIBJIeHHE TArOTEHHS U cuia TshkecTH. Cuia TshkecTd Ha apyrux mianetax (MC).
Bec Tena. HeBecomocTs. CriokeHrE CUJT, HAITPaBJIECHHBIX IO OAHOM npsiMoi. PaBHoaelicTByromas cuit. Cuna
Tpenust. TpeHue CKOJbKEHHs U TpeHue mokost. Tpenue B npupone u texauke (MC).

JdemMoHcTpau U

1. HaGmogeHre MexaHM4eCKor o IBUKEHU I Tea.

2. VI3mepeHune CKOPOCTH MPSMOJIMHEHHOT O IBHKEHUS.

3. HaGmoneHue SIBJICHNUS HHEPIIHH.

4. HabGmoienue u3MeHeHs! CKOpOCTH IIPY B3aUMOJICHCTBUU TETI.
5. CpaBHeHHME Macc 110 B3aUMOJIEHCTBUIO TEI.

6. CioxxeHue cuJ, HarpaBJIEHHBIX 0 OJHOW IPSIMO.

JlabopaTopHbie padoThI M ONBITHI

1. Onpenenenre CKOPOCTH PaBHOMEPHOTO MABMXKEHMs (ILIApHKA B KUAKOCTH, MOJEIH JIEKTPHUECKOTr0
ABTOMOOMJIS ¥ T. I1.).

2. OmpenenieHre cpeHel CKOPOCTH CKOJIBKEHHsI OpycKa MIIM IapHUKa M0 HAKJIOHHOW TTOCKOCTH.

3. Onpenenenue MIOTHOCTU TBEPAOTO TeTa.

4. OnbITH, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh PacTsHKeHUs (IehopMaliiu) IPYKUHBI OT TPHI0KCHHON
CHUJIBL.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHUS CKOJIbKEHHUSI OT Beca Tejla U Xapakrepa

COMPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3nen 4. JlaBiienue TBEPABIX TeJI, ;KHAKOCTEH U ra3oB

JHaBnenune. CriocoObl yMEHBIIICHUS U YBEIIMUEHU S aBJieHus. JlaBneHue ra3a. 3aBUCUMOCTD JaBJICHUs Ta3a
oT 00béMa, Temnepatypsl. [lepenaua qaBneHust TBEPABIMU TEIAMH, KUJIKOCTSIMU U TazaMu. 3akoH [lackans.
[THeBMaTHYECKME MAIIMHBI. 3aBUCUMOCTD JaBJICHU S )KUJKOCTH OT TIyOUHBI. [ MapocTaTHaecKuii mapamaokc.
Coobmaronuecs cocysl. ['uapaBindeckue MeXaHu3Mbl.

Atmocdepa 3emun u atMmocdepHoe naBieHue. [I[puuuHbI cymecTBOBaHNUS BO3TYIITHOW 000JI0YKH 3eMIIH.
Omnsit Toppuuennu. U3mepenue atmochepHOro AaBieHUs. 3aBUCUMOCTb aTMOC(HEPHOr 0 IaBJIEHUS OT
BBICOTHI HaJl ypoBHEM Mops. [Ipubops! st nu3mMepenus arMochepHoro JaBlIeHUS.

JleticTBHE )KHUIKOCTH ¥ ra3a Ha MOrPY)KEHHOE B HUX TeJ0. BeiTankuBaromas (apxuMe0Ba) cuia. 3akoH
Apxumena. [InaBanue ten. Bo3nyxomnasanue.

JdemMoHcTpaunu

. 3aBUCHMOCTb JjaBJICHUS ra3a OT TEMIIEPATYPHI.

. Ilepenaya naBieHu st )KUIKOCTBIO U Ta30M.

. Coobmarouecs cocyibl.

. I'mapaBnugeckunii mpecc.

. IlposiBneHne AeiicTBHS aTMOC(HEPHOT O 1aBIICHUS.

. 3aBHCHMOCTb BBITAJIKUBAIOIIEH CUJIIBI OT 00bEMA MOrpyKEHHON YaCTH TeJla ¥ INIOTHOCTH KUAKOCTH.

~N O O B~ W DN B

. PaBeHCTBO BBITAJIKMBAIOUIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
8. YcnoBue miaBaHus Te: MJIaBaHUE UK TIOTPY)KEHHUE TEJT B 3aBUCUMOCTH OT COOTHOIIICHHUS IIJIOTHOCTEH

TEJaa U XKUAKOCTH.

JlaGopaTropHblie padoThI U ONBITHI

1. MccnenoBaHue 3aBUCUMOCTH Beca TeJla B BOJIE OT 00bEMa MOTPYKEHHOM B )KHIKOCTh YaCTH TeJa.



2. OmnpenienieHr € BHITAJIKUBAIOIIEH CHIIBL, 1€H CTBYIOIEH Ha TEJIO, IOrpyKEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAOIIEH CHUIIBI, IEHCTBYIOIIEH Ha TEJIO0 B )KUAKOCTH, OT MacChl TeJa.

4. OnbITH, 1EMOHCTPUPYIOLIHE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUJIbI, AEHCTBYIOLIEH Ha TEJIO B )KUKOCTH,
0T 00béMa NMorpyKEHHON B )KUJIKOCTh YACTH T€JIA U OT IJIOTHOCTH XKUAKOCTH.

5. KoncTpyupoBanue apeomeTpa Uil KOHCTPYUPOBAHUE JIOAKU U OIpejiesieHue €€ rpy30noJbEMHOCTH.

Pa3nen 5. PaboTa m MoIHOCTB. DHeprus

Mexannueckast paboTa. MOIIHOCTb.

[TpocThie MeXaHU3MBI: pbIyar, 070K, HAaKIIOHHAsI III0CKOCTh. [IpaBuio paBHoBecHs ppruara. [[puMeHeHue
MpaBuJjIa paBHOBECHS pbIdara kK 0J0Ky. «30m0Toe mpaBuiio» Mmexanuku. KITJ] mpocThix MeXxaHU3MOB.
[TpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckast 3Heprusi. Kunernueckas v noteHuManpHasi s3Heprust. [lpespaiienue onHoro suaa

MeXaHU4eCcKOoM OHCPruu B llpyTOI\/’I. 3akoH COXpPaHCHUS OHEPTIU B MCXAHUKE.

JdemMoncTpanuu
[Ipumepsl TPOCTBIX MEXaHU3MOB

JlabGoparopHblie padoThI U ONBITHI

1. Onpenenenve pabOTHI CUITBI TPEHUS TPU PABHOMEPHOM JBUKEHUH TeJa MO TOPU30HTAILHOM
MTOBEPXHOCTH.

2. UccrnenoBaHue yCIIOBUI paBHOBECHUS phluara.

3. M3mepenue KI1/I HaKITOHHOM TIJIOCKOCTH.

4. 3ydeHune 3aKOHA COXPaHEHUS MEXaHUIECKOU YHEPTUH.

8 KJIACC

Pa3nen 1. TensioBble siBJIeHUSA

Monenu TBEpIOTO, KUAKOTO U ra3000pa3HOro cocTOSTHUM BemecTBa. Kpuctammueckue 1 aMmopQHbIe Tena.
OOBbsICHEHUE CBOICTB ra30B, )KUIKOCTEH U TBEPABIX TN HA OCHOBE MOJIO0KEHUN MOJIEKYJIIPHO-KHHETHY €CKON
teopuu. CMauMBaHuE U KaMUJUISIpHBIE sIBJICHUS. TenaoBoe pacIMpeHne U CKaTue.

Temnepatypa. CBsA3b TEMIIEPATypbl CO CKOPOCTHIO TEMJIOBOI0 ABUKEHUS YACTHII.

BuyTtpennsst sHeprusi CnocoObl H3MEHEHHUsI BHYTPEHHEH SHEePruu: TeIIonepeavya i COBepIIeHne padoTHlI.
Buasl Teronepenayn; TEMIONPOBOIHOCTh, KOHBEKIIU S, U3TyUYEHHUE.

KonuuecTBo TemnoTel. Y aenbHas TEMIOEMKOCTh BellecTBa. Ten000MeH U TEMI0BOE PAaBHOBECHE.
VYpaBHeHue TemnoBoro 6ananca. [InaBnenne u oTBepAeBaHUE KPUCTAUNIMYECKUX BEIIECTB. Y IeIbHAs
terutoTa miasienus. [lapoodpasoBanue u konaencanus. Ucnapenue (MC). Kunenue. Y aenpHas Teninora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUS OT aTMOC(EPHOro JaBiieHus. BrnaxxHocTs Bo3ayxa.

DHeprus ToIMBa. Y 1ebHasl TEIIOTa CTOPAHUS.

[Tpunnumne pabotsl TennoBbix Apurareneil. KI1/1 Temnosoro asuratens. TenaoBbie IBUTATENN U 3aIIUTA
okpysxkaromiei cpeapl (MC). 3aKoH COXpaHEHHS M ITPEBPAICHHU S SHEPIUH B TEILTOBBIX mporeccax (MC).

JleMOHCTpaL U

1. HaGmoneHrne OPOYHOBCKOTO JBHMIKCHHS

. Habmonenne nuddysun

. HaOnroieHue sIBJICHUH CMauyuBaHUS M KATTMJUIIPHBIX SBJICHUN

. HaOmroieHu e TETJIOBOTO PACIIMPEHU S TSI

. I3aMeHeHue naBieHus ra3a npu M3MCHCHHH 00bEMa M HAarPEBAHHUY WA OXJIAXKICHUH
. [IpaBuia U3MEPEHUS TEMIIEPATY PbI

. Buasl Teruionepenauun

0 N O O & WD

. OXJ'Ia)K}IeHI/Ie IIpru COBCPIICHUHN pa60TI)I



9. HarpeBanue npu coBeplieHuU paboTbl BHEIIHUMHU CHIIAMU
10. CpaBHEHHE TEIIOEMKOCTEH Pa3IMIHBIX BEIIECTB

11. HaOnronenue KuneHus

12 .HaGmoieHre nocTOsIHCTBA TEMIIEPATYPhI TP TUIABJICHUU
13. Mopenu TenaoBbIX JBUTaTENeN

JlabopaTropHbie padoThI U ONBITHI

1. OnbIThl MO OOHAPYKEHUIO A€W CTBUS CHIJI MOJIEKYJISIPHOT O TPUTSKEHUS

2. OnbITHI IO BRIPAIIMBAHMIO KPUCTAJIJIOB TOBAPEHHOW COJIM UJTH caxapa

3. OnbITHI IO HAOJIOACHUIO TEMJIOBOIO PACIIUPEHHU S Ta30B, KHUIAKOCTEH U TBEPABIX TEI

4. OmnpeneneHue AaBieHUs BO3yXa B OajuIOHE IIIpULla

5. OnbITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh JaBJICHHUS BO3yXa OT ero o0bhEMa u HarpeBaHu sl WIn
OXJIQXK ICHUS

6. [IpoBepka rumnoTe3bl TMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIONKA )KUJIKOCTH B TEPMOMETPUUIECKOM TpyOKe
OT TeMIIepPaTypbl

7. HabmoeHne n3MeHeH!sl BHYTPEHHEH 3HEpruy Tea B pe3ysbTaTe TeIIonepeaady U padoThl BHEIITHUX
cui

8. MccnenoBanue sBIeHUS TEIJI000OMEHA TPH CMEIIMBAHUU XOJIOAHON U TOpsTYeii BOJBI

9. Ompenenenre KOIMYECTBA TEIIOTHI, TTOIYISHHOT O BOIOH TPH TEINIOOOMEHE C HarPEThIM
METaJTHY €CKUM [UIHHIPOM

10. Omnpenenenue yaesbHOM TENI0EMKOCTH BEIIECTBA

11. VccnenoBanue mpoiiecca UCmapeHus

12. OnpenesieHre OTHOCUTEIIBHOM BIIa)KHOCTH BO31yXa

13. Omnpenenenue yaenpHOM TEMIOTHI MJIaBJIEHUS JIbJa

Pa3nen 2. DnexkTpuveckne i MATHUTHBIE ABJIEHUS

OnekTpusanus Teul. J[Ba poaa 3JIeKTprUuecKuX 3apsa0B. BzanmoseiicTBue 3apsxeHHbIX Tell. 3akoH Kynona
(3aBUCUMOCTD CHJIBI B3aUMOAECHCTBUS 3apsSKEHHBIX TEJ OT BEJIMUMHBI 3aPS0B U PACCTOSHUS MEKIY TEIaMN).
Onextpuueckoe noise. HanpsxE€HHOCTE a51ekTpuyeckoro nosst. [IpuHnun cynepno3unum 3J1eKTpUYeCcKUX

noJieil (Ha Ka4eCTBEHHOM ypOBHE).

Hocutenu anexrpuueckux 3apsiioB. DileMeHTapHbIN 35iekTpuueckuil 3apsan. Ctpoenue atoma. IIpoBogHuku
U IUDJIEKTPUKU. 3aKOH COXPaHEHUs IJIEKTPUUYECKOr0 3apsia.

DNeKTpUUECKUM TOK. Y CII0OBUS CYIIECTBOBAHUS 3JIEKTPUUECKOr0 TOKA. M CTOUHMKYM TOCTOSHHOT O TOKA.
JlelicTBUS 3JIEKTPUYECKOr0 TOKa (TEMJI0BOe, XMMUUECKOE, MarHUTHOE). DJIEeKTPUUYECKUI TOK B JKUAKOCTAX
U Ta3ax.

Onextprueckas nenb. Cuia Toka. DJIEeKTprudecKoe HanpspkeHue. ConpoTUBIIEHUE IPOBOJHUKA. Y I€JIBHOE
COIIPOTHUBJICHHUE BellecTBa. 3akoH OMa Jui ydacTka uenu. IlocnenoBaTtenbHoe U apajiieIbHOE COEAUHEHNE
IIPOBOJIHUKOB.

Pa6ota 1 MOLTHOCTB 37IeKTpUUECcKOro Toka. 3akoH Jxoyns— JleHna. DnexkTpuueckue Henu U noTpeduTenu
AJIEKTPUYECKON dHEPruu B ObITY. KopoTKkoe 3aMbIKaHUE.

[TocTtostHHBIE MarHUTHI. B3auMozeicTBHE MOCTOSHHBIX MarHUTOB. MarHUTHOE nosie. MarHuTHoOE noje
3eMIIH U ero 3HaueHHe IS )ku3HU Ha 3emie. OnbIT Dpcrenaa. MarHuTHOE 1MoJie 3JIEKTPUUYECKOr0 TOKA.
[IpuMmeHeHne 3NEKTPOMAarHUTOB B TEXHUKE. [{eficTBME MAarHUTHOT O I10JIs1 HA TIPOBOJIHUK C TOKOM.
DIIEeKTPOABUTATEIb TOCTOSIHHOI O TOKA. VI CII0/Ib30BaHu € 3JIEKTPOABUTATEIEH B TEXHUYECKUX YCTPOMCTBAX U
Ha TPAHCIIOPTE.

OmnsiTel @apanes. SABnenue anexrpomarauTHOM nHAYKIMK. [IpaBuio Jlenna. Dnektporeneparop. CriocoOsl

MOJIyUCHUA 3HeKTqueCKOﬁ OHCPIruu. SHCKTPOCTaHHI/II/I Ha BO300HOBIISIEMBIX HCTOYHHUKAX OHCPIUM.



JleMOHCTpau U

1. Dunextpuzauus Ten

JIBa pojia 3JIEKTPUUECKHUX 3aPsiIOB U B3aUMO/ICH CTBHU € 3apSKEHHBIX TEJl
Y CTpONUCTBO U ACICTBHE IIEKTPOCKONA

DeKTpocTaTUYeCKas MHIY KU

3aKOH COXpaHEHH A IJIEKTPUYECKUX 3aPsJI0B

[IpoBOMHUKH U TUDJICKTPUKHU

MoaennpoBaHre CHIIOBBIX JJMHUN 3JTEKTPUUECKOTO MOJIS

M cTouHnKky NOCTOSHHOT'O TOKAa
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JlelicTBUS DJIEKTPUYECKOr O TOKa
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. I/ISMepeHI/Ie CHJIbl TOKA aMIICPMETPOM
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. I/I3MepeHHe QJICKTPUUCCKOI'O HAIIPSAXKCHUSA BOJIBTMCTPOM
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. PeoctaTt 1 MarasuH conpoTuBIIEHUN
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. B3aumoieiicTBr e NOCTOSSHHBIX MAarHUTOB
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. MOI[GJ'II/IpOBaHI/Ie HCBO3MOKXHOCTHU PA3ACJICHUA ITIOJIIOCOB MarHuTa
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. MO):[CJ'H/IpOBaHI/IC MarHATHBIX ITOJICH TOCTOSHHBIX MAarHUTOB
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. OnbIT Dpcrena

-
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. MaruuTHO€ ToJie TOKa. DJIEKTPOMarHUT

20. JleficTBMEe MarHUTHOI O IOJIS HAa MIPOBOJIHUK C TOKOM

21 DiiekTpoABUTaTE b TOCTOSTHHOI'O TOKA

22. ViccnenoBaHue SIBJICHHS SJICKTPOMArHUTHON UHAYKIIHH

23. OnprTer Papanes

24. 3aBUCHMOCTD HaIlpaBJICHUS MHAYKIIMOHHOTO TOKa OT YCJIOBHUI €ro BOSHUKHOBEHUS

25. DeKTporeHepaTop NOCTOSHHOT O TOKa

JlabopaTropHblie pa6oThl M ONBITHI

1. OnbIThl MO HAOIOICHUIO JIEKTPU3AIMH TEJI MHAYKIIUEH U TIPH COMPUKOCHOBEHUHU
UccnenoBanue necTBUS AACKTPUUECKOT O IOJISI HA TPOBOJIHUKH U TUDIEKTPUKH
COopka u mpoBepka padOThI INMEKTPUIECKOMN LIETTH MOCTOSHHOT' O TOKa

H3mepeHue U peryiupoBaHue CHIIbI TOKA

o bk~ wn

N3mepenne u peryimpoBaHue HAMPsHKEHUs

6. HccnemoBaHue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Ye€pe3 Pe3UCTOP, OT COMPOTUBIICHUS PE3UCTOpa U
HaIpsHKEHU S HA PE3UCTOPE

7. OnbITHl, IEMOHCTPUPYIOIIU € 3aBUCUMOCTb JIEKTPUIECKOT0 COMPOTUBIICHUS IPOBOHUKA OT €r0 JJIUHBI,
TUTOIMIAIU TOMEPEYHOr0 CEUYSHH S U MaTepraa

8. IlpoBepka mpaBuia CIOXKEHUS HAMPSHKEHUH TPU MOCIEI0BATEIbHOM COSIMHEHUH IBYX PE3UCTOPOB

9. TIlpoBepka mpaBuiia AJjsi CUJIBI TOKA MPU MApaICIbHOM COSIMHEHUH PE3UCTOPOB

10. Onpenenenue paboOThI AIEKTPUIECKOTO TOKA, UYIIEr0 Yepe3 Pe3ucTop

11. Onpenenenre MOIHOCTHU AJIEKTPUUECKOT 0 TOKA, BBIJEIIEMOM Ha pEe3UCTOpe

12. ViccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JIAMITOUYKY, OT HaNpsKEHU s Ha Hel

13. Onpenenenue KI1/] HarpeBaTemns

14. ViccnenoBanue MarHuTHOTO B3aUMOJICHCTBUS TOCTOSHHBIX MAarHUTOB

15. M3ydeHre MarHuTHOT O TTOJISI TOCTOSIHHBIX MAarHUTOB MPH UX 00bETMHEHUH U Pa3leTICHUN

16. MccrnenoBanue AelCTBUS 3JEKTPUIECKOT O TOKA HA MATHUTHYIO CTPEIIKY



17. OnbITHL, AEMOHCTPUPYIOLIHNE 3aBUCHMOCTh CHJIBI B3aUMOJIEH CTBUS KaTYIIKHA C TOKOM M MAarHUTa OT
CHJIBI TOKA U HAIIPABJICHUS TOKA B KAaTYyIIKe

18. N3yuenue aelcTBUS MarHUTHOT O MOJISI HA IIPOBOIHUK C TOKOM

19. KonctpyupoBanue U u3ydeHue pabOThI AJIEKTPOABUTATENs

20. Nsmepenue KITJI anekTpoaBUraTeIbHOM YCTAHOBKH

21. OUBITHI 1O M CCIICOBAHMIO SBJICHHSI DJIEKTPOMArHU THOW HHAYKIUH: UCCIIeIOBAaHUE N3MEHEHUI

3HAYCHUA U HAITPABJICHUA MHAYKIIMOHHOI'O TOKA.

9 KUIACC

Paznen 1. Mexanu4decKue siBJeHHSA

Mexannueckoe nBuxeHne. MarepuanpHas Touka. CucreMa orcuéra. OTHOCUTEIBHOCTh MEXaHUYECKOT O
JIBUKEHUA. PaBHOMEPHOE IPSAMOJIMHEWHOE NBUKeHue. HepaBHOMEpHOE IPSIMOJIMHEWHOE IBUKEHUE.
CpenHsisi 1 MTHOBEHHAsI CKOPOCTH TeJla TP HEPAaBHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHoyckopeHHOE TpsMonnHeiiHoe ABmkenne. CBodoanoe nagenue. Onwito [anunes.

PaBHOMepHOE JBMXKEHUE 1O OKpY)HOCTH. [lepron n yacrora obpanienus. JInHeliHas U yrioBas CKOPOCTH.
[IeHTpOCTPEMUTEIBHOE YCKOPEHUE.

ITepssriit 3akoH HeroToHa. BTopoii 3akoH HeroToHa. Tpernii 3akon HeroToHa. [IpuHnun cynepnosunuu
CHIL

Cuna ynpyrocru. 3akoH ['yka. Cuiia TpeHus: cujla TPEHUS CKOJIbKEHUS, CUJIa TPEHUS TIOKOs, IPYTHE BUIbI
TPEHUSL.

Cuna TsXKecTu U 3aKOH BCEMUPHOI O TATOTEHUs. Y CKOpeHHe CBOOOAHOr 0 aJeHus. J{BIoKeHNE TUIaHET
Bokpyr Counnia (MC). [TepBast kocMuueckasi CKOpocTb. HeBeCOMOCTh U Tieperpy3Ku.

PaBHOBecue maTepuanbHOii TOukH. AGCOMIOTHO TBEPIOE Tesno. PaBHOBecH e TBEPAOTO TeNa ¢ 3aKPETIEHHOM
0CbI0 BpalieHusa. MoMeHT cuiibl. [leHTp TskecTH.

Nmnynsc Tena. 3menenne umnynbca. Mnynbce cuiibl. 3aKOH COXpaHEHMs UMITyJibca. PeakTuBHOE
nsmwkenue (MC).

Mexannueckast paboTa 1 MOITHOCTb. PaboTa cui TsbkecTd, ynpyroct, TpeHust CB3b SHEPTUU U pabOoThI
[ToTeHnmanpHas 3HEPrus Tea, MOAHATOrO HaJ/l TOBEPXHOCTHIO 3eMJId. [loTeHIInanpHas s3Heprus cxxaToi
npyxusbl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKOM SHEPruu. 3aKOH COXpaHEHHU I MEXaHUYECKOU

SHEPruu.

JdemMoHcTpannu

Ha6moienrne MeXaHn4ecKoro ABUAKEHHS Tela OTHOCUTEIbHO Pa3HBIX TEJl OTCUETA

CpaBHeHue yTei 1 TpaeKTOPU IBUKEHHsI OTHOIO M TOT'0 e Tela OTHOCUTENBHO Pa3HbIX TeJ OTCUETa
H3mepeHue CKOpOCTH U YCKOPEHUS MPSMOJIMHEHHOI 0 ABMKEHU S

HccnenoBanue npu3HAKOB PaBHOYCKOPEHHOI'O JIBUYKEHUS

ok~ wnn Pk

HaOmoneHne qBM>XeHus Tela o OKpYKHOCTH

6. HabmoneHne MexaHU4eCKUX sIBJICHUM, TPOUCXOAALIMX B cucTeMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBH)KEHUHU OTHOCHTENIbHO KabuHeTa (pu3nku

7. 3aBHCHMOCTb YCKOPEHUS TeJla OT Macchl Tejla U ACHCTBYIOIIEH Ha HErO CUJIbI

8. HaOmronenue paBeHCTBa CUJI ITPU B3aUMOACHCTBUY Te

9. M3meHeHue Beca Teja MpH YCKOPEHHOM JIBUKEHUU

10.ITepenaua umiybca Mpu B3aUMOICHCTBUH TeEI

11.IIpeoOpa3zoBanus SHEPTUU MPU B3aUMOACHCTBUU Te

12.Coxpanennie UMIyJbca NpH HEYIPYTOM B3aUMO/IeiCTBUU

13.CoxpaHenne UMIyJbca mpu abCOTIOTHO YIIPYTOM B3aUMO/ICHCTBHH

14 HaGnroaeHue peakKTHBHOT O JIBUKCHUS



15.CoxpaneHrie MEXaHUYECKOM SHEPrUuu Mpu CBOOOTHOM MaIeHUU

16. CoxpaHeHne MEeXaHUIECKOW SHEPIHH ITPU JIBHKEHHUH TeJla IO AeH CTBUEM MTPYKHHBI

JlaGopaTopHbie paGoThI U ONBITHI

1. KoHcTpyHpoBaHue TpaKTa JJisl pa3roHa U JaJIbHEHIIEro paBHOMEPHOTO JABM)KECHHS IIAPUKA UITH
TEIIeHKKHI

2. OmnpeneneHue CpeaHe CKOPOCTU CKOJIbKEHUs OpycKa UITH IBUKEHUS IIapuKa 10 HAaKJIOHHOU
TUIOCKOCTH

3. OmpeneneHue yCKOpEHUs Tella IPH paBHOYCKOPEHHOM JBM)KEHUH MO0 HAKJIOHHOU IJIOCKOCTH

4. VccnenmoBaHue 3aBUCHMOCTH ITYTH OT BpPEMEHH IIPY paBHOYCKOPEHHOM JIBIKEHNH 0e3 HauaJbHON
CKOpPOCTH

5. TlpoBepka rUIOTE3bI: €CIIU PH PABHOYCKOPESHHOM JBMKEHUH 0€3 Ha4aIbHOM CKOPOCTH ITYTH OTHOCSITCS
KakK psiJl HEYETHBIX YHCEJI, TO COOTBETCTBYIOIME TPOMEKYTKH BPEMEHU OMHAKOBBI

6. MccnenoBanne 3aBUCUMOCTH CUJTBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIBHOT O 1aBJICHUS

7. Onpenenenue ko3P HUIIUEHTA TPEHHUS CKOIBKEHUS

8. Ompenenenue KECTKOCTH TPY>KUHBI

9. Omnpenenenue pabOThI CUIIBI TPEHUS TIPU PAaBHOMEPHOM JIBH)KCHUH TeJa 10 TOPU30HTaJIbH O
HOBEPXHOCTH

10.0mpenenenne pabOTHI CUIIBI YIIPYTOCTH TNPH TOABEME I'py3a C UCIOIB30BAHUEM HEMOIBUKHOTO U
HOJIBUYKHOT'O OJIOKOB

11.M3ydeHue 3aKk0Ha COXpaHEHU S SHEPT U

Pasznea 2. MexaHnuyeckue K0J1e0aHUA M BOJTHBI

KonebarenpHoe nBukeHne. OCHOBHBIE XapaKTepUCTUKU KOJIEOAHHI: TEPHO/I, YaCTOTa, aMIIIIUTYIa.
MaremaTHuecKkuii ¥ IpyKUHHBIN MasTHUKH. [IpeBpalneHne sHepruu mpu KojaedaTeIbHOM JIBHKECHUU.
3aryxarommue koiebanus. BeiHyk1eHHbIe Kosiebanus. Pesonanc. Mexanndeckue BoaHbl. CBOMCTBA
MEXaHMYECKHU X BOJIH. [Ipo 10JIbHBIE U ITONIEpEYHbIE BOJHBI. J[JIMHA BOJHBI U CKOPOCTH €€ paclpOCTpaHECHU.
MexaHu4eckre BOJIHbBI B TBEPIOM Telte, ceiicmuueckue BostHbl (MC).

3ByKk. ' poMKOCTh 3ByKa 1 BEICOTa TOHA. OTpaxkeHue 3Byka. UHPpa3ByK U yIbTpa3ByK.

JdemMoHcTpannu

1. HaGmoenune koneOaHuii Te Mo 1eMCTBUEM CHIIBI TSXKECTU U CHITBI YIIPYTOCTH
2. HaGnronenue konebanuii rpy3a Ha HUTH U HA TIPYKUHE

3. HabmoneHme BEIHYKIEHHBIX KOJIEOaHHH U pe30HaHCca

4. PactipocTpaHeHUE TPOAOIbHBIX U TOMEPEUHBIX BOJIH (Ha MOJICITH)

5. Habmoenme 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOThI

6. AKycTHUECKUI pe30HaHC

JlaGopaTopHbie padoThl M ONBITHI

1. Onpenenenre yacTOTHI U NepHOJIa KOJIeOaHUI MaTEMaTUUECKOT0 MasiTHUKA

2. OnpeneneHue 4acTOThI U Nepuo/ia KoieOaHU MPY>KUHHOT 0 MasTHUKA

3. MccnenoBanue 3aBUCUMOCTH IEpU0/1a KoJeOaHU I MOBEIEHHOr 0 K HUTH I'py3a OT AJIMHBI HUTH

4. VccnenoBaHue 3aBUCUMOCTH Ieproa KojaeOaHui MPYKUHHOTIO MasiTHUKA OT Macchl rpy3a

5. IIpoBepka He3aBUCHMOCTH Ieproa KojebaHu rpy3a, MOABEHIEHHOI0 K HUTH, OT MacChl I'py3a

6. OnbITHI, AEMOHCTPUPYIOLIHME 3aBUCUMOCTb IepHoJia KolIeOaHU PY>KHHHOTO MasiTHUKA OT MAacChl I'py3a
U JKECTKOCTH MPY>KUHbI

7. I3MepeHune ycKopeHus CBOOOAHOI O M eHHUsI

Pazgen 3. 3.]'[eKTp0Mal"HI/ITH06 moJie U JJICKTPOMArHUTHbIE€ BOJTHBI



DIIEeKTPOMarHuTHOE MoJIe. DJIEKTPOMAarHUTHBIE BOJIHBL. CBOMCTBA 2JIEKTPOMarHuTHbIX BOJH [Ikana
2JIEKTPOMAarHUTHBIX BOJIH. Vcrionb30BaHUE DIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOW CBS3H.
OnexTpoMarHuTHas npupona ceera. CkopocTs cBeTa. BosHOBBIE CBOMCTBA CBETA.

JdeMoHcTpanmuu
1. ColicTBa 3J1€KTPOMarHUTHBIX BOJIH

2. BonHoBBIE CBOMICTBA CBETA
JlaGoparopHblie padoThI U ONBITHI

1. VI3yueHue cBOWCTB 3J1€KTPOMArHUTHBIX BOJIH C TOMOIIIBIO MOOUIIBHOTO TeedoHa

Pa3gea 4. CBeToBbI€ IBJICHUSA

JlydyeBast Mmofenb cBeta. Mcrounuku ceta. [Ipsimonuneiinoe pacnpocTpaneHue cera. 3atMenus ConHIa u
JIynsl. Otpaxxenue ceeta. IInockoe 3epkano. 3akoH OTpaKeHHUs CBETA.

[Ipenomnenue ceeta. 3akoH npesomieHus ceera. [lonHoe BHyTpeHHee oTpaxkeHue cBera. Vcronabp3oBanue
IIOJIHOT O BHYTPEHHET O OTPaXKEHMS B ONITUYECKUX CBETOBOAAX.

JInnza. Xox nyueit B muH3e. OnTudeckas cucteMa Qoroanmapara, MUKpockona u teaeckona (MC). ['na3
KaK OonTHYecKas cucteMa. bim3opykocTs U 1allbHO30PKOCTb.

Paznoxenue Genoro csera B criekTp. OnbiTel HptoToHA. CliojkeHue CeKTpaibHbIX LBETOB. Jlucnepcus

CBCTA.

JdemMoHcTpaunu

IIpssMonMHENHOE pacIpOCTPaHEHHE CBETA.

OrtpaxkeHue cBera.

[Tonydenue n300pakeHM B IIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKajax.
[Ipenomienue cBera.

OnThdeckuii CBETOBO/I.

Xon nyueid B cobuparoiei JInH3e.

XoJl Ty4er B pacCenBaIONIEH JIMH3E.

[Tony4yenue n300pakeHU ¢ TOMOIIIBIO JINH3.

e R e

[TpuHumn aeiictBus Goroanmnapata, MUKpPOCKONA M TEJIECKONA.
10.Mogens riasa.

11.Pa3znoxenue 0eaoro cBeTa B CIEeKTP.

12.Tlomyuenne 6e10ro CBETA MPU CIIOKEHUH CBETA Pa3HBIX I[BETOB.

JlabopaTopHbie padoThI M ONBITHI

1. ViccnenoBaHue 3aBUCUMOCTH yTjla OTPa)KEHUsI CBETOBOIO JIyda OT YyIJla aJeHHUs.

2. VI3yyeHne XapaKTepUCTHK N300paskeHUs IPEeIMETa B INIOCKOM 3epKale.

3. UccnenoBanue 3aBUCUMOCTH YTJIa ITPEJIOMIICHUSI CBETOBOT'O JIy4a OT YIJia MaJeHHs Ha TpaHUIle «BO3IYX
—CTEKJIO.

4. INonydyenue n300paxeHUH € MOMOIIbIO COOMPAIOILIEH JIMH3bI

5. Onpenenenne GOKYCHOT'O PACCTOSHUS U ONTUYECKON CUIIBI CO OMPArOIIEH JTUH3HI.

6. OnBITHI IO Pa3NIOKEHUIO OEIOro CBETa B CHEKTP.

7. OnbITHI IO BOCIIPUSITHIO IIBETA IPEIMETOB MPU UX HAOIIOIEHUN Yepe3 [IBETOBbIE (PUIBTPHI.

Pa3nesn 5. KBanTOBBIE SIBJICHUA
OmnsiTel Pe3epdopna u nnanerapHas Mmoaensb atoma. Moaens atoma bopa. Mcnyckanue u nornouienue
cBera atoMoM. KBaHTHI. JInHeWuyaThbIe CIIEKTPHI.

PagnoaktuBHOCTh. Anb(a, Oeta u raMmmanziryuenus. CTpoeHue aToMHoro siapa. Hykinonnas Mmozaens



aTOMHOr 0 sapa. M3oronsl.

PanunoaktuBHble mpeBpainenus. [leproa mosypacnaaa aTOMHBIX sIAEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3aPA0BOI0 U MACCOBOT'O YHCEN. DHEPrUs CBA3U ATOMHBIX SIEp.
CBsi3b Macchl ¥ Hepruu. Peakiuu cuaTe3a u aenenus saep. Mcrounuku sueprun Comnma u 38831 (MC).

Snepnas sHepreruka. JleficTBHs pauoaKTUBHBIX H31y4eHUH Ha skuBbie opranu3mMbl (MC).

JdeMoHcTpanuu

1. CnexTpel U3yUY€HUS U MOTJIOIEHUS.

2. CrieKTpbl pa3IMyuHbIX Ta30B.

3. CriexTp BoJIOpOIA.

4. HaGmoienue TpekoB B kaMmepe BuibcoHa.

5. Pabora cuérunka HOHU3HUPYIOUIUX U3ITYYCHUH .

6. Peructparus n3nydeHus IpupoAHBIX MHHEPAJIOB U MPOJYK TOB.

JlabopaTopHbie padoThI M ONBITHI

1. HaGnroaeHue CIUIOIHBIX U JIMHEWYAThIX CIIEKTPOB U3JTydeHHUS.

2. VlccnenoBaHue TPEKOB: M3MEPEHU € SHEPTUH YaCTUIIBI IO TOP MO3HOMY Iy TH (110 oTorpadusm).
3. U3smepenue paanoakTMBHOTO OHA.

MMoBTOpUTENbHO-0000 A IMIA MOTYJIb

[ToBTOpUTEIbHO-00001MAOINI MOAYJIb IPEAHA3HAUEH I CUCTEMAaTH3aUU U 000011EeHUs TPEIMETHOT O
COZIEPXKAHUS U ONbITA ACSITEIbHOCTH, IPHOOPETEHHOT O ITPH N3YUEHUHU BCEr0 Kypca GU3UKH, a TAKKE IS
noAroToBKU K OCHOBHOMY rOCyJapCTBEHHOMY 3K3aMeHY MO (H3UKe s 00ydaroumXxcs, BIOpaBIINX 3TOT
y4eOHBIN MpeaMeT.

ITpu u3yyeHnH JaHHOT O MOYJISl PEAIM3YIOTCS U CUCTEMATU3UPYIOTCS BU/IbI JESITEIbHOCTH, HA OCHOBE
KOTOPBIX 00€CIeunBaeTCs TOCTHXKEHNE IPEIMETHBIX U METalpeIMETHBIX IJIAaHUPYEMBIX pPe3yIbTaTOB
o0yueHus, GopMUpPyeTCsl eCTECTBEHHO-Hay4Hasi 'PaMOTHOCTh: OCBOEHUE HaYYHBIX METO/I0B HCCIIEI0BAHUS
SIBJICHUN TIPUPOABI U TEXHUKH, OBJIAJCHUE YMEHUSIMU OOBSICHATH (U3HYECKUE SIBJICHUS, IPUMEHSSA
MOJTy4EHHbIEe 3HaHUS, pelaTh 33/1a4H, B TOM YK CJIe KaueCTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[TpuHIMNMAIBHO AESTEIbHOCTHBIN XapaKTep JaHHOrO pa3jielia pean3yercs 3a c4€T TOro, YTo ydyaluecs

BBIIIOJIHAKOT 3aJ1aHUs, B KOTOPBIX UM IIPCAJIaracTcCs.

— Ha OCHOBE MOJY4YEHHBIX 3HAHUM PacliO3HaBaTh U HAYYHO OOBACHATH (PU3HUECKUE SIBJICHHS B
OKpYKarouiei mpupo/ie ¥ MOBCEAHEBHOM KHU3HU,

— HCIIOJIB30BATh HAYYHBIC MCTO/IbI UCCIICTOBAHHA (bPISI/I‘leCKI/IX SIBJICHUM, B TOM YHUCJIE s IIPOBCPKU

THUIOTE3 U MOJYUYCHUA TCOPETUICCKUX BEIBOIOB;

— OOBACHATH Hay4YHbIC OCHOBBI Hanboee BaXKHBIX ,Z[OCTI/I)KeHI/Iﬁ COBPEMCHHBIX TGXHOHOFHP'I,
HAnmpuMep, NPpakTUICCKOTO UCIIOJIb30BaHUA pa3JIMYHbIX HCTOYHHUKOB SHCPIMH HA OCHOBC 3aKOHA ITPe-
Bpal€HUA U COXPaHCHUA BCEX U3BCCTHBIX BUJIOB SHEPIr'UH.

Kaxknast u3 TeM qaHHOTO pasjielia BKIIOYAeT SKCIIEPUMEHTAIBHOE HCCIIeI0BaHIE 0000 IIaI0IIIero
xapakrtepa. Pa3aen 3aBepinaercs mpoBeaeHUeM JUArHOCTHUECKON U OIICHOUYHON pabOThI 32 KypC OCHOBHOM
IIKOJIBI.



ININTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

N3yuenne yuebHoro npenmera «Pusnka» Ha ypoBHE OCHOBHOI'O O0I1IET0 00pa30BaHMUsI JOKHO
o0ecrneynBaTh JOCTHKEHHUE CIEAYIOLUIMX JINYHOCTHBIX, METalpeAMETHBIX U IIPEAMETHBIX 00pa30BaTEIbHbIX
pe3yIbTaTOB.

JIMUHOCTHBIE PE3YJbTATHI
Ilampuomuueckoe éocnumanue:
— TPOsIBJICHUE HHTEpeCca K UCTOPUU H COBPEMEHHOMY COCTOSIHHIO POCCUHCKON (PU3NYECKON HAYKH;
— HOEHHOCTHOC OTHOICHUEC K JOCTHXCHHUAM pOCCHﬁCKHX y‘IéHBIX (I)I/ISI/IKOB.
I'pasicoanckoe u 0yxo8HO-HpPAECMEEHHOE 60CRUM AHUE:

— T'OTOBHOCTb K aKTUBHOMY Y44aCTUIO B O6CY}KJICHI/II/I O6I.H€CTB€HHO-3H3‘II/IMBIX U OTUYCCKUX HpO6J’I€M,

CBA3aHHbIX C MPAKTUYCCKUM NPUMEHCHUECM I[OCTI/I)KCHI/Iﬁ (1)I/ISI/IKI/I,
— OCO3HAHUEC BAYKHOCTHU MOPAJIbBHO-OTHYCCKUX ITPUHIUIIOB B ICATCIIBHOCTHU y‘léHOFO.
Jcmemuueckoe 6ocnumanue.

— BOCIPHUATUEC ICTCTUICCKUX KaUCCTB q)HSquCKOﬁ HayKH. eé rapMOHHUYHOTI'O ITIOCTPOCHUA, CTPOIrOCTH,
TOYHOCTH, JJAKOHNUYHOCTH.

l[elmocmu HAYYHO020 RO3HAHUA.

— OCO3HaHHE IICHHOCTU (U3NYECKOI HAayKU KaK MOIIHOI'0 MHCTPYMEHTA [I03HAHUS MUPA, OCHOBBI
pa3BUTHUS TEXHOJOTUH, BaXKHENUIIEH COCTABIIIOIIEH KYJIBTYpHI;

— pa3BUTHE HAYYHOH JIF0OO03HATEITHFHOCTH, MHTEPECA K UCCIE0BATENbCKOM 1eITeIbHOCTH .
Dopmuposanue Kyiomypovl 300p08bA U IMOUUOHAILHO20 ONAZONOYYHUA

— OCO3HaHUC ICHHOCTHU Oe3omacHoro o6pa3a JKHU3HHU B COBPEMECHHOM TCXHOJIOTHYCCKOM MHUPE,
Ba’XXHOCTHU ITPABUJI 0e3omacHoro MOBCACHU A HA TPAHCIIOPTE, HA JOpOrax, € 3JICKTPUICCKHUM U TCIIJIOBbIM

000pYyJIOBaHHUEM B JOMAIITHUX YCIOBUSIX;

— c(hopMUpPOBaHHOCTH HaBbIKA peICKCUH, TPU3HAHUE CBOETO MIPaBa Ha OIIMOKY U TAKOT'0 K€ IpaBa y
JPYyroro 4ejIoBeKa.

Tpyooeoe éocnumanue:

— AKTHUBHOC YUA4aCTUC B PCIICHUHU TPAKTUICCKUX 3ada4 (B paMKax CEMbHU, IIKOJIbI, TOpOAa, Kpaﬂ)

TEXHOJIOTMYECKON U COLIMAJIbHOM HallPaBJICHHOCTH, TPEOYIOLIUX B TOM YKCIIe U (PU3HUUECKUX 3HAHUI;
— MHTEpEC K MPaKTHUECKOMY H3Y4eHHIO Npodeccuil, cBA3aHHBIX C (PU3UKOM.
IKonozuueckoe 6ocnumanue:

— OpHUEHTAIlMs Ha TpUMeHeHne GU3HUECKUX 3HAHUM JUIs PEIICHU 3a]]a4 B 00JIaCTH OKpYKaroei

Cpeabl, IJIAHUPOBAHUS MTOCTYIIKOB M OI[EHKH UX BO3MOXKHBIX ITOCJIEACTBUAN JIJIsI OKPYKAIOIIEH CPEIIbI;
— OCO3HaHME TJI00AJHPHOTI'O XapakTepa SKOJOTHYECKHX MPOOJIEM U IyTEH UX pEeIIeHUS .
Aoanmayus o6yuaouie2oca K UIMEHAIOUUMCA YCIIOGUAM COUUANbHOI U RPUPOOHOTL CPeObL .

— TMOTPeOHOCTH BO B3aMMO/ICH CTBUH ITPH BBINOJIHEHUH UCCIIEAOBAHUHN U TPOEKTOB (PU3UUECKOM
HaIIPaBJIEHHOCTH, OTKPBITOCTD ONBITY M 3HAHUSAM JIPYTUX;

— IOBBIIICHUC YPOBH CBOEM KOMIIETCHTHOCTH 4yepe3 MPAKTHYICCKYIO ACATCIIbHOCTD,



— TOTpeOHOCTh B JOPMUPOBAHUH HOBBIX 3HAHMI, B TOM YHcIie JOPMYIUPOBATH HI€H, MOHSTHS,
TUIOTE3bl 0 (PU3HUECKHX O0BEKTaX U SBICHUSX;

— OCO3HaHHE AePUIHUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 001aCTH PU3UKH;
— IJIAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHNN HOBBIX (PU3MUYECKUX 3HAHUIL,

— CTpeMJIEHHE aHAJIU3UPOBATh U BBISBJISITH B3aMMOCBSI3U IIPUPOABI, 00IIECTBA U SKOHOMHUKH, B TOM
YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM,

— OIIEHKA CBOUX JIeHCTBUI C yUETOM BIIMSIHUS HA OKPY)KAIOIIYIO CPEY, BOZMOKHBIX IT00aTbHBIX
OCJIEICTBUH.

METANPEAMETHBIE PE3VYJIBTATDBI
YHuBepcaibHble NO3HABATEJIbHbIE 1elCTBUS

Ba3zoevie nozuueckue oeiicmeus.
— BBISBJISITh U XapaKTEPU30BATh CYLIECTBEHHBIE IPU3HAKH OOHEKTOB (SIBJICHUIA);
— yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCH(UKAIIMN, OCHOBAHUS 111 0000IIEHUS U CPAaBHEHU S,

— BBbISBJIITb 3dKOHOMCPHOCTH U ITPOTUBOPCUUA B paCCMATPUBACMBIX (baKTaX, JaHHBIX U Ha6J'IIO,I[eHI/IHX,
OTHOCAIIUXCA K (1)I/ISI/II-ICCKI/IM SIBJICHUSIM,

— BBIABJETb NPUIUHHO-CIICACTBCHHLBIC CBA3U IPU U3YUCHUU (1)I/ISI/I‘~ICCKI/IX SIBJICHUH 1 PO ECCOB;
ACJIaTb BBIBOABI C UCITOJIB30BAHUEM ACAYKTUBHBIX U HHAYKTHBHBIX YMOSaKJIIO‘ICHHI)'I, BbIIBUI'aTh

THIIOTC3BI O B3aUMOCBA34AX (bI/ISI/I"ICCKI/IX BCJINYUH,

— CaMOCTOSTEIbHO BBIOMPATH ClIOCO0 pelieHus yueoHol pu3nyeckoi 3a1aun (CpaBHEHN € HECKOIBKUX
BapHaHTOB PEUICHU s, BBIOOP Hanbosee MoAXOIAIIEro C y4éTOM CaMOCTOSATENBHO BIZCIEHHBIX
KPUTEPUEB).

Ba3zoenie uccneoosamenvckue oeiicmeusn.
— HCIIOJB30BaTh BOMPOCHI KAK UCCIEA0BATEIbCKUI HMHCTPYMEHT MO3HAHMUS;

— IIPOBOAUTH IO CAMOCTOSITEILHO COCTABJIEHHOMY IJIAHY ONBIT, HECJIOKHBIN (PU3NUECKUIT

OKCIICPUMCHT, He0O0IbIIoE HCCIICAOBAHUC (1)I/I3I/I‘ICCKOFO SIBJICHUS,

— OLCHUBATH HAa TPUMEHUMOCTb U TOCTOBCPHOCTDH I/IH(bOpMaLII/IIO, MOJYUYCHHYIO B XOA€ UCCIICA0OBAaHUA
WJIA SKCIIEPUMEHTA,

— CaMOCTOSATEIHHO POPMYINPOBATH 0000IIEH!US U BEIBOJBI 10 Pe3yabTaTaM MPOBEIEHHOT O
HaAOIIIOIeHUS, OTBbITA, UCCIIEAOBAHMUS,

— IHPOrHO3upoOBaATb BOBMOKHOC ﬂaaneﬁmee pa3sBUTHE (1)I/ISI/I‘ICCKI/IX IIpoLcCCCOB, a4 TAKIKC BBIABUT'ATH
MMPCAITIOJI0XKCHU A 00 ux PAa3BUTHUH B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c unghopmanueit:

— TPUMEHSTH Pa3IMYHbIE METO/Ibl, HHCTPYMEHTHI U 3alPOCHI IPU MOMCKE U 0TOOpE MH(POpMaLIUK WIIN
JAHHBIX ¢ Y4ETOM NpeNJIOKEeHHON yueOHoM (u3nueckoi 3a1auu;

— aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HH(POPMALIMIO Pa3IUYHBIX BUIOB U (HOpM
IIPE/ICTaBJICHUS ;

— CaMOCTOATCIIBHO BI)I6I/IpaTB OIITUMAJIBHYIO (bOpMy IMpeaACTaBJICHUA I/IH(i)OpMaI_[I/II/I U WIIOCTPUPOBATH

pelaeMble 3a7jaui HECTIOKHBIMU CXeMaMH, IarpaMMaMi, HHOU rpaduKoil 1 nX KOMOMHAIHSIMH.



y}II/IBepC AJIbHbIC KOMMYHUKATUBHBIC JeHcTBUA

Obwenue:.

— B X0J1e 00CYXIeHHs y4eOHOI0 MaTepHaa, pe3ybTaToB JJad0paTOPHBIX PA0OT U MIPOCKTOB 33/1aBaTh
BOIPOCHI IO CYIIECTBY 00CYKIaeMOi TeMbI H BBICKa3bIBATh UJICH, HALICJIICHHBIC HAa pPEIICHUE 3aJa9d U
nojjiepkaHu e 0J1aroeaaTeIbHOCTH OOIIeHH

— COIOCTABIISITh CBOM CYXKJCHUS C CY)KJICHUSIMU IPYTUX YYaCTHUKOB JTMAJIOTa, OOHAPYKUBAThH
pa3auyre U CXOJICTBO MO3UITU;

— BBbIpAXaTh CBOIO TOYKY 3PCHHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

— MyOJMYHO MPEACTABIATH PE3YJIbTAThl BBIMOIHEHHOTO (PU3UUECKOTO OMBITA (IKCIIEPUMEHTA,
HCCJIEIOBAHMU S, TIPOEKTA).

Coemecmnasn oeamenpbHOCM b (COMPYOHUYECH60) .

— TOHUMATh U UCIOIB30BATH IPEUMYIIIECTBA KOMAHIHOW U MHANBUYaJIbHON pabOThI MPU PEIICHUN
KOHKPETHOU (pU3HUECKOI MpoOIeMBbl;

— HOPUHUMATH L CJIN COBMECTHOU ACATCIIBHOCTH, OPraHU30BbIBAThH HCﬁCTBH?I o eé JOCTHUKECHUIO.
pacopenensTh poiiu, 00CyKAaTh MPOIECCHI U PE3yIbTaThl COBMECTHOU Pa0OThI; 00001IaTh MHEHU S
HECKOJIbKH X JTFO/ICH;

— BBITIOJHATH CBOIO YacTh Pa0OThI, JOCTUTasi KAYECTBEHHOT O Pe3yJIbTaTa 10 CBOEMY HaIlPaBJICHUIO U
KOOPJIMHUPYS CBOU JIEUCTBUS C IPYTUMH YIE€HAMU KOMaH/bI;

— OIICHHMBaTh KAYECTBO CBOETO BKJIaa B OOIIMK MPOIYKT IO KPUTEPHUIM, CAMOCTOSTEIIBHO

c(hopMyIIMpPOBAHHBIM YYaCTHUKAMH B3aUMOJCH CTBHSI.

YHuBepcanbHble peryjsiTHBHbIC 1eiCTBUSA

Camoopzanuzayus.

— BBISBIATH POOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIHSIX, TPEOYIOTINX IS peIIeHUs (PU3HYeCKUX
3HAHUH,

— OpPHUEHTHPOBATHCS B PA3JIMYHBIX MMOAXOIAX MIPUHSATHS PEUICHUH (MHAUBHAYaIbHOE, TPHUHSITHE
pelIeHus B TpyIie, IPUHATHE PELISHU I IPYIIION);

— CaMOCTOSTEJIBHO COCTABIISATh AJITOPUTM pelIeHu s PU3HUECKO 3a7jaun UITH MIJIaHa UCCIIeIOBaHUS C
y4ETOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH IIpe/jiaraeMble
BAPUAHTHI pELICHUM;

— zenaTh BEIOOp ¥ OpaTh OTBETCTBEHHOCTD 32 PELLICHUE.
Camoxonmpons (peghrexcus):
— J/1aBaTh aJI€KBaTHYIO OLIEHKY CUTYalluU U MpeasiaraTh IjaH e€ U3MEHEHUs;

— OOBSICHATH MPHUUKHBI TOCTHKEHUS (HEJOCTHIKCHHUS) PE3YIbTATOB JACATCIBHOCTH, 1aBaTh OI[CHKY
npUOOPETEHHOMY OIBITY,

— BHOCHUTb KOPPEKTUBBI B ICSITEIBHOCTD (B TOM YHCIIC B XO/] BBIMOIHCHU S (PU3NUIECKOTO HCCICIOBAHM S
WM TTPOEKTA) Ha OCHOBE HOBBIX 00CTOSTENHCTB, U3MEHUBIINXCSl CHTYallui, yCTAHOBJICHHBIX OIINOOK,
BO3HHUKIINX TPYJIHOCTEH;

— OLCHHBATb COOTBCTCTBUC PE3YyJibTaTa LCJIIM U YCIIOBUAM.

OMouuOHAIbHBLIL UHMENIEKM .



— CTaBHUTH ce0s HA MECTO APYroro 4€JIoOBC€Ka B Xo0A€ CIiopa Uik 1MC KyCCMH Ha HAYYHYIO TCMY,

MOHUMATh MOTHBBI, HAMEPEHU I U JIOTUKY APYTOTO.
Ilpunamue ceods u opyzux:

— IpU3HaBaTh CBOE IMPAaBO Ha OLIMOKY IPH peIIeHnH GU3NYECKUX 3a/1a4 UJIM B YTBEPXKICHUAX Ha

Hay4HbI€ TEMbI U TAKOE K€ MPABO IPYToro.

INPEJIMETHBIE PE3YJIbTATbBI

7 KJIACC

[TpeameTHbIE pe3ynbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y 00 yHArOIIUXCS
YMEHUN:

— HCIIOJB30BaTh MOHATHS . (U3UUECKUE U XUMUUCCKUE SIBJICHUSI; HAOTI0eHNE, SKCTIEPUMEHT, MOJIETh,
TUIOTE3a; eAMHULIBI (PU3MUECKUX BETUYUH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS BEUIECTBA
(TBEpHoe, KUIKOoe, Ta3000pa3HOe); MEXaHMUYECKOE IBIKEHHE (PaBHOMEPHOE, HEPABHOMEPHOE,
NPSIMOJIMHEHHOE), TPaeKTOPH S, paBHOEH CTBYIOIas cuJl, Aedopmaius (ynpyras, rmiacTuyeckas),
HEBECOMOCTH, COOOIIAIOIINECS COCYIBI;

— pa3nuuaTh sBaeHus (AU dy3us; TEMI0BOE ABUKCHUE YaCTUIL BEI[ECTBA; pABHOMEPHOE JIBUKEHHE;
HEPaBHOMEPHOE ABUKEHUE; HHEPLYS; B3aUMOACICTBUE TEN; PABHOBECUE TBEPIBIX TEJ C 3aKPEIIIEHHON
OCbIO BpallleHH; ITepeiaya JJaBJIeHus TBEPIbIMU TEIaMH, )KUJIKOCTIMHU U ra3aMH; aTMoc(epHoe
JIABJICHUE; TJIABAHUE TEJI; MPEBPALICHUS MEXaHUYECKOW SHEPruH) MO OMHCAHUIO X XapaKTEPHBIX

CBOMCTB M Ha OCHOBEC OIBITOB, ACMOHCTPUPYIOIINX JaHHOC (1)I/I3I/I‘I€CKOC SIBJICHUEC,

— pacro3HaBaTh MPOSBIEHUE MU3YYCHHBIX (U3NYECKUX SBICHUU B OKPY)KAIOIIEM MHPE, B TOM YHCIIe
¢du3nyeckue sIBJACHUS B IPUPOAE: IPUMEPDI IBUKEHUS C Pa3IMUHBIMU CKOPOCTSIMHU B )KMBOM M HEKUBOMI
IpUpPOJIE; NeWCTBHE CUIIBI TPEHUS B IPUPOJIE U TEXHHUKE; BIUSHUE aTMOCHEPHOro JaBICHUS Ha )KUBOU
OpraHu3M,; IJIaBaHUE PbIO; pbluaru B TEJE YeJOBEKa; PU 3TOM MEPEBOIUTH IPAKTUYECKYIO 3a]1a4y B

yqeGHon, BBIACATH CYHICCTBCHHBIC CBOﬁCTBa/HpI/ISHaKH (I)I/ISI/I‘ICCKI/IX HBHCHHﬁ;

— OMHCHIBATH U3yUEHHBIE CBOICTBA Te U (PU3UUECKUE SIBIICHUS, UCIONB3Ys (PU3HUECKIE BETUIHHBI
(macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMSI, TyTh, CKOPOCTh, CPEIAHSIS CKOPOCTh, CUJIa YIIPYTOCTH, CHJIa
TSOKECTH, BEC TeNa, CUJIa TPeHHUsI, TaBJICHHE (TBEPAOrO Tella, )KUIKOCTH, T'a3a), BHITAJIKKMBAIOIIIAS CUJIa,
MexaHu4ecKkasi paboTa, MOIIHOCTD, IJIEY0 CUJIbI, MOMEHT CHJIbI, KO3 (HUILIUEHT IMOJIE3HOTO JIeH CTBUS
MEXaHU3MOB, KHHETHYECKasl U TTOTCHIIMAIbHAs SHEPTHs); TIPH O CAHUH MTPAaBUIIBHO TPAKTOBAThH (DU3H-
YECKU CMBICJI UCITOJIb3YEMbIX BEJIMUMH, KX 0003HAYCHU S U CIUHUIIBI (DU3MYECKUX BEIMYNH, HAXOIUTh
(G opMyIIbl, CBA3BIBAIONINE JAHHYIO (PU3HUECKYIO BETUUYHHY C APYTHMHU BEIMYUHAMHU, CTPOUTH rpaduku
W3Y4YEHHBIX 3aBUCUMOCTEH (PU3HUECCKUX BEJIINYHH;

— XapaKTepu30BaTh CBOWCTBA TeJl, PU3HUUECKUE SIBJICHUS U TIPOLIECCHI, UCIIOJIb3YsI TPABHUIIA CIIOKCHUS
cuJi (BI0J1b OJTHOM TIpsAMOi ), 3akoH ['yka, 3akon [lackains, 3akoH Apxumesa, IpaBUiio paBHOBECH S
pbryara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTUHU; IPH ITOM

JTaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3allMChIBATh €M0 MaTEMAaTUYECKOE BbIPaKEHHUE,;

— OOBSACHATH GU3NICCKUE SIBJICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM YHCIIC U B KOHTEKCTE
CUTYaIluH MPAKTUKOOPUEHTUPOBAHHOT O XapaKTepa: BhISBJISATh IPHYUHHO-CIICCTBEHHBIC CBSI3U, CTPOUTH
00BsicHeHUE U3 1—2 norndyeckux maroB ¢ onopoi Ha 1—2 u3ydeHHBIX CBOMCTBA (PU3UUECKUX SIBJICHHA,

(1)I/ISI/I‘IGCKI/IX 3aKOHa UJIK 3aKOHOMEPHOCTH,

— pemath pacu€THBIC 3a/1a4K B 1—2 neiicTBUsI, HCIIONB3Ys 3aKOHBI U ()OPMYJIBI, CBA3BIBAIOIIHE

(1)I/ISI/I‘I€CKI/IC BCJIMYMHEBL. HA OCHOBEC aHAJIM3a yCJIOBU 3aJla4uM 3alIMChIBATh KPaTKO€ yCIIOBHUE, IO/~



CTaBJIATH Q)HSI/I‘IGCKI/IC BCJIMYHUHBI B Q)OpMYJ'IBI " IIPOBOJUTH paC‘léTBI, HaXOAUTDb CIIPABOYHLIC JaHHBIC,

HE0O0XO0JUMBIE /1715 peLIeHHs 3a/1a4, OLIEHUBATh PEATMCTUYHOCTh OJy4EeHHON (PU3NUECKON BEIUUNHBI;

— pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELIMTH IIPH TOMOIIU (PU3NYECKUX METO/I0B; B ONMCAaHUU
UCCJIEIOBAHM S BBIACIIATH IIPOBEPSEMOE IIPEAT0JIOKEHN E (TUIIOTE3Y), pa3indyaTh U HHTEPIPETUPOBATh

MOJTy4CHHBIN pe3yJIbTaT, HAXOAUTh OMIMOKH B XOJI€ ONBITA, JAEIaTh BHIBOJIBI IO €r0 Pe3yJIbTaTaM;

— IPOBOAUTH OMBITHI O HAOIIOACHUIO (PU3HUECKUX SIBJICHUH UM (PU3MUECKUX CBOWCTB TEN:
(G opMyaHpOBaTh POBEPsiEMbIE IPEAIIOI0KEHH, COOUPATh YCTAHOBKY M3 MPEIJIOKEHHOT 0 000py10Ba-

HUS, 3aMMCBIBATh XOJ1 OMbITA U (POPMYIIMPOBATH BBIBOJIBI;

— BBINOJHATH NPSMBIE U3MEPEHUS PACCTOSIHUS, BDEMEHH, MacChl TeNa, 00bEMa, CUIIbl U TEMIIEPATYPhI
C UCIIOJIb30BaHUEM aHAJIOTOBBIX U I (POBBIX TPUOOPOB; 3aMKChIBATh MOKAa3aHUs IPHOOPOB C YIETOM

3a/1aHHON a0 COIIOTHOM MOTPEITHOCTH U3MEPEHUH;

— TNPOBOAMUTH UCCIIEOBAHUE 3aBUCUMOCTH OIHOM (PM3n4eCKOl BETMUNHBI OT APYTroH C
UCIIOJIb30BaHUEM NPSAMBIX U3MEpPEHHH (3aBUCUMOCTHU ITYTH PaBHOMEPHO JBUIKYILErOCs T€JIa OT BpEMEHU
JIBUKEHMSI T€JIa; CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Tella, KadyecTBa 00padOTKH TOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIBI TPEHHS OT IJIOIIAAU CONPUKOCHOBEHUS TEII; CUIIbl YIIPYTOCTH OT YIAJIMHEHUS
IPYKUHBI; BBITAJIKUBAIOIIEH CUIIbI OT 00bEMA OTrpy>KEHHOM YacTH Tesla U OT NJIOTHOCTH JKUJIKOCTH, €€
HE3aBHCHMOCTH OT IIJIOTHOCTH TeJa, OT INIyOUHBI, HA KOTOPYIO ITOI'PY>KEHO TEJI0; YCIOBUM MIIaBaHUS
TeJl, yCIIOBUI paBHOBECHUS pbluara U 0JIOKOB); y4acTBOBATh B IJIAHUPOBAHUU Y4eOHOT'0 UCCIIEI0BAHUS,
coOupaTh yCTaHOBKY U BBIIIOJHATH U3MEPEHMU S, CIIeAys NPEAI0KEHHOMY II1aHy, pUKCUPOBAThH
pe3ybTaThl HOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYHMH B BUJE IPEII0KEHHBIX TaOIUI] U

rpaduKoOB, A€NIaTh BHIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHHUS,

— TPOBOAMUTH KOCBEHHBIE H3MEPEHUs (PU3HMUECKUX BEIUYUH (TUIOTHOCTH BEIIECTBA XKHUIKOCTH U
TBEPAOrO TEJA; CUJIA TPEHUS CKOJIbKECHMS ; IaBJICHUE BO3AYyXa; BBITAIIKUBAIOIIAS CHJIA, IEHCTBYIOIIAs HA
HNOrpykEHHOE B )KUJKOCTh TeN0; KO3 PUIIMEHT MOJIE3HOr 0 e CTBUS TPOCTHIX MEXaHU3MOB), CIIEYS
PENJIOKEHHOW HHCTPYKIUU: TIPH BBIMOJIHEHUH U3MEPEHUI COONpPATh 3KCIEPUMEHTAIbHYIO YCTaHOBKY

Y BBIYUCJIATH 3HAYECHHE HCKOMOM BCJIIMYHHBI,
— CO6J'IIOI[3TI) IMpaBuJia TCXHUKH 0e30macHOCTH Ipu pa60Te C J'Ia60paT0pHI)IM O60py210BaHI/ICM;

— YKa3bIBaTh IPUHIIMIIBI JISH CTBUSI PUOOPOB U TEXHHUUECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOOIIAIOIIMECS COCYIbI, 0apOMETp, phluar, MOABMKHBIN U HETIOJBUKHBIN OJIOK, Ha-

KIJIOHHAsI IIJIOCKOCTD,

— XapaKTepU30BaTh IPUHIUIIBI 1EHCTBUSI U3YUEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOHCTB C OIIOPOM
Ha UX OMHCaHUs (B TOM YMCIIE: OJUIMITHIKH, yCTPOHCTBO BOJONPOBO/IA, THAPABINYECKUI TIpecc,
MaHOMETp, BEICOTOMED, MOPIIHEBON HACOC, APEOMETP), UCIOJIb3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX

SBJIEHUI U HeoOXouMble (PU3HUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

— MPUBOAUTH MPUMEPHI / HAXOTUTH HH(YOPMALIUIO O TPUMEPAX MPAKTHYECKOT'0 UCIIOIb30BaAHHMSI
¢u3nYecKuX 3HaHUH B TOBCEAHEBHOMN KU3HU JUIsl 0OecredeHust 0€300aCHOCTH TPpU 00paIlleHNH C
npudOpaMM U TEXHUYECKHUMHU YCTPOMCTBAMHU, COXPaHEHHS 3/I0POBbs U COOJIIOJICHUSI HOPM

AKOJIOTMYECKOT0 IMOBEAEHHUS B OKPY’KAIOIIeH cperie;

— OCYHIECTBJISATh OTOOP HCTOYHUKOB MH(OPMAINU B ceTH VIHTEpHET B COOTBETCTBHH C 33 JaHHBIM
MOM CKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUN U TYTEM CPAaBHEHUS PaA3IMYHBIX MCTOYHUKOB

BBIACTATD I/IH(bOpMaIII/IIO, KOTOpasd ABJISACTCA HpOTHBOpeqHBOﬁ I MOXET OBITh HCHOCTOBepHOﬁ;

— MHCII0JIb30BATh IPH BHIMOJIHEHUH Y4EOHBIX 3a/IaHU HAyYHO-TIOMYJISIPHYIO JINTEPATYPy PU3NUECKOT O



COJIepKaHus, CIIPaBOYHbIE MaTepHabl, pecypchl ceT IHTepHET; BiaasieTh NpuéMaMu KOH-
CIEKTUPOBAHU S TEKCTA, Tpeo0pa3oBaHus MH(POPMALIMH U3 OJTHON 3HAKOBOU CHCTEMBI B IPYTYIO;

— co371aBaTh COOCTBEHHbBIE KPATKHE MMCbMEHHBIE M YCTHBIE COOOIIEHH S HA OCHOBE 2—3 UCTOYHHUKOB
uH(popMaluy GU3NIECKOro CoiepkKaHMs, B TOM YUCIIE MYyOIMYHO JeNaTh KPaTKUe COOOIIEHU S O
pe3ysbTaTax IPOEKTOB WM y4EeOHBIX HCCIEI0BaHUMN; IPU 3TOM I'PaMOTHO UCIIOIb30BaTh U3Y4UEHHBIH

MOHATUHHBIN armapat Kypca GU3MKH, COTPOBOXAATh BBICTYIIJICHUE ITPE3ECHTAIMCH;

— IIPH BBIIIOJHCHUHU y‘{€6HLIX IIPOCKTOB U I/ICCJIG,Z[OBB.HI/Iﬁ pacupeacisaTrb 0053aHHOCTH B rpynrce B
COOTBCTCTBHH C ITIOCTAaBJICHHBIMU 3aa4yaMi, CIICANUTD 3a BBIIIOJIHCHHUECM I1JIaHA ,Z[GﬁCTBHfI, aZCKBAaTHO
O €CHUBATh COOCTBEHHEIH BKJIaJ B ICATCIIBHOCTD I'PYIIIBI; BBICTPAMBATh KOMMYHHUKATUBHOC

BSaHMOﬂeﬁCTBHG, YUUTBIBA MHCHUC OKPYKAO U X.

8 KIIACC

[IpeameTHBIE pe3yabTaThl HA 0230BOM YPOBHE JOJDKHBI OTPakaTh CHOPMHUPOBAHHOCTH Y 00 yUAIOIIIMXCSI
YMEHUN:

— HCIIOJB30BATh ITOHATHA . Macca U pa3Mepbl MOJIEKYJI, TEIMJIOBOE IBUKEHUE ATOMOB U MOJIEKYI,
arperaTHble COCTOSIHUS BEIECTBA, KPUCTANINYECKUE U aMOP(HbIE T€Ja, HACHIILIEHHbIM U HEHAChI-
LICHHBIN IIap, BIAKHOCTh BO3/lyXa; TEMIIEPATypa, BHYTPEHH SIS SHEPIHs, TEIJIOBOM IBUIaTENb;
3JIEMEHTapHBIN IEKTPUUECKUN 3apsAL, DIIEKTPUYECKOE I10JIE, IPOBOJHUKYU U TUDJIEKTPUKH, TOCTOSTHHBIN

SHGKTpI/I‘IeCKI/Iﬁ TOK, MaroHuTHOC I10JIC,

— paz3anyaTh sBJCHHS (TCILUIOBOE paciIipeHne/ckaTre, Terionepeaada, TeIIoBOe paBHOBECHE,
CMaYMBaHME, KAMWIISPHBIE SIBJICHHUS, UCTIAPEHUE, KOHEH CAllUs, TIJIaBJICHU S, KPUCTAILTU 31U
(oTBepaeBaHue), KUTIEHHE, TEeMonepeaayda (TerIonpoBOIHOCTh, KOHBEKITUS, U3JIYUE€HUE); dJICKTPU3AIUS
TEeJI, B3aUMOJICHCTBUE 3aPAI0B, ICHCTBUS JIEKTPHUYECKOTI'0 TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBHE
MarHuTOB, 1€ CTBME MATHUTHOTO TIOJIS HAa TIPOBOIHHUK C TOKOM, 3JIEKTPOMAarHUTHASI HHAYKIIHS) IO OITH-
CaHUIO UX XapaKTEPHBIX CBOMCTB 1 HA OCHOBE OITBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE

SIBJICHUCE,

— Ppacrmo3HaBaTh MPOSBICHHWE M3YYCHHBIX (DM3NUECKUX SBICHHH B OKPY’KaIOLIEM MHUPE, B TOM YHCIIE
du3nyecKue sIBJICHUS B IPUPOJE: TOBEPXHOCTHOE HATSKEHUE U KAalTUJUISIPHBIE IBJICHUS B IPUPOJE,
KpUCTaJIBI B IpUpojie, udnydenue ConHua, 3aMep3aHue BOJ0EMOB, MOpCKU e Opu3bl, 00pa3oBaHue
POCHI, TyMaHa, MHEsl, CHEra; 3JIEKTPUUECKHE SIBJICHUS B aTMOC(epe, JIEKTPUUYECTBO )KUBBIX OPraHU3MOB;
MarHuTHOE IoJsie 3eMJi, Ipeiid Mmoo coB, pOjab MarHUTHOI O IOJIA 11 )KU3HU Ha 3eMile, OJIsPHOE CH-
SIHUE; IPU HTOM MEPEBOIUTH NPAKTUUECKYIO 3a1a4y B y4eOHYI0, BBIEIATh CYIECTBEHHbIE

cBOMCTBA/IPU3HAKY (DU3HUYUECKUX SBIICHHIA;

— OMHCHIBATH U3yUEHHBIE CBOICTBA TeM U (PU3UUECKUE SIBIICHUS, UCTIOb3Y s PU3NUECKHE BEIUINHBI
(Temmeparypa, BHYTPEHHSSI SHEPrHsi, KOJINYECTBO TEILIOTHI, yAeNIbHAS TEINIOEMKOCTh BEIECTBA,
yIenpHas TEeIIoTa MIaBJIeHNUs, YAeIbHas TEII0Ta Mapoodpa3oBaHusl, yaeabHas TEMI0Ta CropaHus
TOILTUBA, KO3(PPHUIMEHT MOJIE3HOT0 IeWCTBUS TEMIOBOM MAIIMHBI, OTHOCHTENIbHAS BIAXKHOCTh BO3yXa,
ANEKTPUYECKUM 3apsij], CHJIa TOKA, JJIEKTPUUECKOE HANIPSYKEHUE, COITPOTUBIIEHU € MPOBOIHUKA, YAEIbHOE
COMPOTHUBIICHHUE BEIECTBA, pab0Ta M MOIIHOCTD AJIEKTPHUECKOT 0 TOKA); MPU OMMCAHUU TIPABUIIHLHO
TPAKTOBATHh (PU3HUECKHUI CMBICI HCIIOIb3YEMBIX BEIMIHH, 0003HAYCHHS U SMHUIIBI PU3NIECKUX
BEJIMYUH, HAXOAUTH POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PH3HUECKYIO BETMYHHY C IPYTUMH BEJIMYNHAMH,

CTPOUTH l"paq)l/IKI/I HU3YUYCHHBIX 3aBUCUMOCTEH (1)I/ISI/I‘I€CKI/IX BEJINYUH,

— XapPaKTCpU30BaATb CBOMCTBA TEII, (l)I/ISI/I‘IeCKI/Ie SABJICHUA U ITPOIECChI, UCITOJIb3Ys OCHOBHBIC

ITOJIOKCHHU A MOHCKYHSIpHO-KI/IHCTI/I‘IeCKOI;'I TCOPpUHU CTPOCHUA BCIICCTBA, IPUHIUIT CYIICPIIO3ULIUN mosiei



(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMsI 3apsA/a, 3aKkoH OMa i yyacTka 1enH, 3akoH JKoys -
JleHua, 3aKOH COXpaHEHHU sl PHEPIUH; IIPU 3TOM J1aBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIIMChIBATD

€ro MaT€MaTU4ICCKOC BBIPAKCHUC,

— 00BSACHATH (U3NIECKHUE MPOIIECCHI H CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYaIui
MPaKTUKO-OPUCHTUPOBAHHOTO XapaKTepa: BhISBJISATh IPUYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH 00bsIC-
HeHue U3 1 - 2 JTOrHYeCcKUX I1aroB ¢ ornopoi Ha 1 - 2 u3y4eHHBIX CBOMCTBA (PU3NUECKUX SBJICHUH,
(U3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH; peliaTh pacyETHBIC 332U B 2 - 3 IEHCTBUS, UCIIOIB3YSI
3aKOHBI U (HOPMYJIBI, CBSA3BIBAIOIIHE (DU3MYECKHE BEITMYUHBI. HA OCHOBE aHaJIM3a YCIOBHS 3a]Ja4H
3aMMChIBATh KPATKOE YCIOBUE, BBISBISATH HEOCTATOK IaHHBIX /IS PEIICHUS 3a7a9d, BBIOUPATh 3aKOHBI
1 (GOPMYIIBI, HEOOXOUMBIC IS €€ PEIICHHUS, TPOBOJAUTH PACUEThl U CPABHUBATH MOJTYYCHHOE 3HAUCHU €

(1)I/ISI/II‘IGCKOI\/’I BEJIMYHMHBI C U3BECTHBIMU JJAHHBIMHU ,

— pacCiio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXXHO PCHIUTD ITPU ITOMOIITH (I)I/ISI/ILICCKI/IX METO0B; UCIIOJB3Y
OIMMCAaHUEC UCCIICAOBAHUS, BBIACTATH IPOBEPACMOC NPCANNOJIOKECHUE, ONCHUBATD ITPABUJIBHOCTD IMOPAJAKA

NPOBCACHU S UCCIICAOBAHUA, 1C]IaTh BHIBOBI,

— IIPOBOAUTH OMBITHI 10 HAOIIOACHUIO (PU3UUECKUX SIBJICHUHM UM (PU3MUECKUX CBONMCTB TEIN
(KanWLIsIpHBIE SIBJIIEHU S, 3aBUCUMOCTD JJaBJICHUSI BO3/lyXa OT €ro 00bEma, TeMIIepaTypbl; CKOPOCTH IPO-
1iecca OCThIBaHUsI/HarpeBaHU IIPU M3JTyYEHUH OT IIBETa M3JTyYaloleii/moriomaonei moBepXHOCTH;
CKOPOCTb HCIIapeHU s BObI OT TEMIIEPATYpPhl )KUJKOCTH U IIJIOLIA U €€ TOBEPXHOCTH; IJIEKTPU3ALUS TEI
U B3aUMOJIEH CTBH € DJIEKTPUUECKU X 3aPs10B; B3aUMOJIEH CTBU € TOCTOSIHHBIX MarHUTOB, BU3YaIU3alUs
MarHUTHBIX 10JeH OCTOSHHBIX MAarHUTOB; IS CTBUSI MATHUTHOT'O I10JIS1 HA POBOJIHUK C TOKOM,
CBOICTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOIBUTaTENs IOCTOSIHHOT O TOKa): pOpMYJIMpPOBATh
IpOBEpsieMble MPEANOJIOKEHNS, COOMPATh YCTaHOBKY U3 NMPEIJIOKEHHOTI 0 000py/10BaHU S ; OIIUChIBATh

XOJ] OBITa ¥ (POPMYIIMPOBATH BHIBOJIHI,

— BBIIIOJHATH IPAMBIC U3MCPCHUA TEMIICPATYPHI, OTHOCHUTEIBHOM BIAKHOCTH BO3aYyXa, CUJIbI TOKA,
HapsOKCHU A € UCITOJIb30BAHUEM aHAJIOT'OBBIX HpI/I60p0B U JaTYHUKOB (I)I/I3I/IIICCKI/IX BCIIMYUH, CPAaBHHUBATh

pe3yJbTaThl U3MEPEHUH C YIETOM 3aJaHHON a0 COTFOTHOM MOTPEIIHOCTH;

— IIPOBOAUTD UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (pr3MUECKOl BEIUUMHBI OT APYTOH C
UCIOJIb30BaHUEM MPSAMBIX U3MEpEeHHil (3aBUCUMOCTh COITPOTUBIICHUS TPOBOJIHUKA OT €r0 JJIUHBI,
IJIOMAAH ITONEPEYHOI0 CEYEHUS U YAEIbHOIO COIIPOTUBIICHUS BEIECTBA IPOBOJIHMKA; CUJIBI TOKA,
UIYIIEro 4epe3 IPOBOJHUK, OT HAPSKEHM S HA IPOBOJHUKE; UCCIEA0BAaHUE IIOCIIE0BATEILHOIO U T1a-
paJUIEIbHOIO COSIMHEHUH IPOBOJHUKOB): MIJIAHUPOBATh HCCIIEl0BaHUE, COOUPATh YCTAHOBKY U
BBINOJIHATH U3MEPEHU S, CIIeAYs PEIJIOAKEHHOMY IJIaHy, (UKCUPOBATh Pe3yJIbTaThl 10JIy4EHHON
3aBUCHUMOCTH B BHJI€ TAaOJIUI] U IPaUKOB, A€1aTh BHIBOJBI IO pE3yJIbTaTaM HUCCIIEIOBAHMS,

— TPOBOAUTH KOCBEHHBIE U3MEpEHU s (PM3NIECKUX BEIHIHH (yIeNbHas TEIIOEMKOCTh BEIIECTBA,
COMPOTHUBIICHUE TPOBOHUKA, pab0Ta U MOIIHOCTD JIEKTPUIECKOT 0 TOKA): MIAHUPOBATH U3MEPEHHUS,
cOOMpPaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CJIEAYS MPEAT0KEHH O HHCTPYKIUH, U BBIYUCIISATH

3HAYCHUC BCIININHEI,
— coOJroaTh MpaBuila TEXHUKH 0€301aCHOCTH NP paboTe ¢ 1abopaTOpPHBIM 000PYAOBAHHUEM;

— XapaKTepH30BaTh IPUHIUIBI 1EHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOICTB C OIOPOi
Ha UX onucaHus (B TOM YHCIIE. CHCTEMa OTOIICHHS IOMOB, THTPOMETD, TapoBasi TypOHHA, aMIIEpMETP,
BOJIbTMETP, CUETUUK AIIEKTPUIECKOI SHEPTHH, IJIEKTPOOCBETUTENIbHbIE TP OOPhI, HarpeBaTeIbHbIE
ANEKTPONpUOOPHI (TPUMEPHI), FTEKTPHUUECKHE MTPETOXPAHUTENH ; SJIEKTPOMArHUT, 3JIEKTPOJIBUTATENb
MOCTOSIHHOT O TOKA), MCIOJIb3YS 3HAHUS O CBOMCTBAX (DPM3UUECKHX SBJICHUH U HEOOXOTUMBIE

(I)I/I3I/II-I€CKI/I € 3aKOHOMECPHOCTH,



— pacro3HaBaTh IPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPUTEIbHBIE TPUOOPHI IO CXEMaM U
CXEMaTUYHBIM PUCYHKaM (>KMJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEID
BHYTPEHHEI'0 CrOpaHusl, 3JIEKTPOCKOII, PEOCTAT); COCTABIATH CXEMBbI AJIEKTPUUECKUX LIEN el C
MOCJIE0BAaTENbHBIM U MTapajlieIbHbIM COEAMHEHUEM AJIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HaY€HUs

AJIEMEHTOB DJICKTPUYECKUX IICTICH

— IPHUBOJUTH IPUMEPBI/HAXOIUTH HH()OPMAIIHMIO O IPUMeEpax MPAKTHYECKOr'0 HCIOIb30BaAHUS
(GU3HYECKUX 3HAaHUI B TIOBCEIHEBHOM KM3HHU ISl 0OecriedeHust 0€30MacHOCTH IpU 00paleHuu ¢ mpubo-
paMU U TEXHHUYECKUMH YCTPONCTBAMH, COXPAHEHUsS 370POBbS U COOIOACHUS HOPM SKOJIOTHUUECKOT O
MOBEICHUS B OKPYKaIOIIEH Cpee;

— OCYHICCTBJIATL ITOHCK I/IH(I)OpMaI_[I/II/I (1)1/131/1‘1601(01"0 COZACPIKaHUsA B CCTHU I/IHTepHeT, Ha OCHOBC
UMCHOIIINXCA 3HAHUH U HyTéM CpaBHCHUSA JOMOJIHUTCIbHBIX HCTOYHHUKOB BBIICTIATH I/IH(I)OpMaI_II/IIO,

KOTOpAs SABJISETCS MPOTUBOPEUUBON UITH MOKET OBITh HEJJOCTOBEPHOIA;

— MCIOJIB30BATh [IPU BBINOJHEHUH YU4E€OHBIX 3alaHNi HAyYHO-TIONYJIAPHYIO IUTEPATypy (PU3UUECKOT 0
COZIepKaHUs, CIIPABOYHBIE MaTEpHAJIbl, peCypchl ceTu MIHTepHeT; BiaieTh NpuéMamMmu

KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHus HH(OPMALIUK U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

— CO3JaBaThb cOOCTBEHHEIE THCbMEHHBIE KpaTKUC YCTHBIC COO6H.I€HI/I$I, 0606]].[8,5{ I/IH(bOpMaLlI/II-O n3
HECKOJBKHUX HCTOUYHHUKOB (bl/ISI/I‘leCKOFO COJACpIKaHus, B TOM YHUCJIC HY6J'II/I'-IHO NpEeaACTaBJATh pE3yJIbTaThbl
HpOGKTHOfI WM HCCIEAOBATECILCKON JCATCILHOCTH; IIpr 5TOM I'paMOTHO UCITOJIB30BATh H3y‘-ICHHBII>i

MOHATUHHBIN arnmapat Kypca GU3HKH, COIPOBOXAATh BBICTYIIJICHUE TPE3ECHTAIMCH;

— IIpU BHIIOJHEHUH Y4€OHBIX IPOEKTOB U UCCIEI0BaHNN PU3NUECKUX ITPOLIECCOB pacipelesiTh
00513aHHOCTH B TPYII€ B COOTBETCTBUU C IOCTABJIEHHBIMU 33JJa4aMH, CJICIUTh 32 BBINOJIHEHUEM IJIaHa
NeCTBUN U KOPPEKTUPOBATH €T0, a/IeKBATHO OLICHUBATh COOCTBEHHBIN BKJIAJl B IS TEIILHOCTD I'PYIIIIHI,

BBICTpauBaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBHE, IPOSIBIISSA FTOTOBHOCTh pa3peniarb KOH(GIUKTHI.

9 KIIACC

[TpeameTHbIE pe3ynbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y 00 yHArOIIUXCS
YMEHUN:

— HCIONB30BaTh MOHATHUSA: CUCTEMA OTCUETa, MaTepHabHAas TOYKA, TPAEKTOPHsI, OTHOCHUTEIbHOCTh
MEXaHUYEeCKOro IBWKeHus, 1edopmanus (yrnpyras, miacTuieckas), TpeHue, LeHTPOCTPEMHUTENbHOE
YCKOpEHUE, HEBECOMOCTh U MEPErPY3KH ; IEHTP TAKECTH; A0COMIOTHO TBEPIOE TEIO, LICHTP TAKECTU
TBEPIIOTO TeNa, paBHOBECHE; MEXaHUUECKU e KoJIeOaHU s U BOJIHBI, 3BYK, HH(Pa3BYK U YIbTPa3BYK;
9NEKTPOMArHUTHHIE BOJIHBI, [IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTD,

CICKTPhI UCIIYCKAHU A Y TIOIJIOLICHU S, anb(ba, Oetau ramMmma-m3J1y4CHHUs, U30TOIbI, AACPHAA SHCPICTUKA,

— pasiuyaTh SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIMHEHHOE JBI)KECHHUE,
PaBHOYCKOPEHHOE MIPSIMOJIMHEHHOE IBUKEHUE, CBOOOTHOE MaJICHUE TEJ, PABHOMEPHOE IBHKEHUE 110
OKPYKHOCTH, B3aUMOJICHCTBUE TEJI, PEAKTUBHOE IBHYKECHHE, KOJeOaTeIbHOE IBI)KEHH € (3aTyXaroII1e U
BBIHYK/ICHHBIC KOJICOAHHUsI ), PE30HAHC, BOJIHOBOE JIBUKEHHUE, OTPAKCHHU E 3BYKA, TIPSMOJIMHEHH 0
pacnpocTpaHeHue, OTPaKEHUE U TPEJOMIIEHU € CBETA, MOJHOE BHYTPEHHEE OTPAXKEHUE CBETA,
pa3yioKeHUe OEI0ro CBeTa B CIEKTP M CII0KEHUE CIIEKTPAJIbHBIX I[BETOB, JUCIIEPCUS CBETA,
€CTEeCTBEHHAS PaITUOAKTUBHOCTD, BOSHUKHOBEHHE INHEHUYATOT 0 CIIEKTPa U3JIYUCHHUS) [0 OMHCAHUIO X

XAPAKTECPHBIX CBOMCTB M HA OCHOBE OIIBITOB, ICMOHCTPUPYIOIINX JJAHHOC (l)I/ISI/ILIeCKOC SIBJICHUEC,

— pPacClio3HaBaTbh MPOABJICHUC HM3YYCHHBIX (bI/ISI/I‘IeCKI/IX SIBJICHUU B OKpPYXKaromem MHUpeC (B TOM YHCIIC

(1)I/ISI/I‘I€CKI/IC SIBJICHHUS B TPUPOJEC: IIPUIIMBBI U OTJIMBbI, ABMXKCHUEC IIJIAHET ConHeuHnoit CHCTCMBHI,



PEaKTHUBHOE JBUKECHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB JKUBOTHBIMH, 3€MIICTPSICEHHUE,
ceificMHUecKHe BOJIHBI, IlyHaMH, 9XO0, LIBETA T€J, ONTUYECKUE SBJICHUS B IPUPOJIE, OMOJIOrHUECKOe
JeCTBUE BUIUMOT O, YIbTPa(uOIETOBOrO M PEHTI €HOBCKOI O M3JTyY€EHUI; €CTECTBEHHBII
panMoaKTUBHBIN (POH, KOCMUYECKHE YU, PATUOAKTHBHOE H3Ty4EHUE IPHUPOIHBIX MUHEPAJIOB;
JeCTBUE paliOaKTUBHBIX U3Ty4YE€HUN Ha OpraHu3M 4eJIOBeKa), IPU 3TOM MEPEBOAUTD IPAKTHYECKYIO
3aj7a4y B yueOHYIO, BBIACISTH CYIIECTBEHHbIC CBOM CTBA/MPH3HAKH (PU3NUCCKUX SBIICHHIA;

— OMNMCHIBATh U3yYEHHBIE CBOICTBA Tel U (PU3UUECKUE ABJIECHUS, HCIOJb3YS (Pr3HUecKre BETUUHHBI
(cpenHsisi ¥ MTHOBEHHAsI CKOPOCTh TeJia P HEPAaBHOMEPHOM JIBJKEHUH, YCKOPEHUE, TepeMEIIeHuE,
MyTh, YTJI0Bas CKOPOCTh, CHJIa TPEHHS, CHJIa YIPYTOCTH, CHJIA TAXKECTH, YCKOPEHUE CBOOOIHOTO
naJieHus, BEC Tesla, UMITYJIbC Teja, UMIYJIbC CHIIbI, MeXaHH4YecKasi paboTa U MOIIHOCTh, MOTeHIIHAJIbHAS
SHEPrus TeJa, MOJHATOr0 HaJl OBEPXHOCTHIO 36MJIN, TOTEHIIMAIbHAS SHEPT UsI CKATOM MPY>KUHBI,
KMHETUYECKas SHEPIHus, IoJHasi MEXaHWYecKas SHEepIusl, IEPUOA U 4acToTa KoJIeOaHHMH, 1JIMHA BOJIHBI,
TPOMKOCTB 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA, OKA3aTEIb IPETOMIIEHH S CPE/Ibl); IPU OMHUCAHUHU
IPaBUIBHO TPAKTOBAThH (PU3MUECKUI CMBICI UCHOJIb3YyEMbIX BEJIMUHUH, 0003HAYEHUS U €AUHUIIBI
($U3NYECKUX BEITMYHH, HAXOAUTH (POPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (PU3HMUECKYIO BETMUHUHY C JPYTUMU
BEJIMYMHAMHU, CTPOUTH I'paMKU U3yUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJTUUMH;

— XapaKTCpPU30BaATh CBOMCTBaA TCII, (1)I/I3I/ItIGCKI/Ie SABJICHUS 1 TPOLECChI, UCITOJIB3YS 3aKOH COXPAaHCHU A
OHCPIruM, 3aKOH BCCMHUPHOI'O TAI'OTCHU A, IIPUHIUII CYIICPIIO3UIUNU CUJI, IPUHIUII OTHOCUTCIbHOCTH
FaJ’II/IJ'Ie}I, 3aKOHBI HI)IOTOHa, 3aKOH COXpaHCHUA UMITYJIbCA, 3aKOHbI OTPAXKXCHUA U ITPCIIOMIICHUS CBCTA,
3aKOHBI COXpPAaHCHU A 3aPpsAA0BOI0 U MACCOBOI'O UM CEJI ITPU AACPHBIX pCaKIMAX,; IIPU 3TOM JaBATh

CIIOBECHYIO (JOPMYIIMPOBKY 3aKOHA U 3aMKMCHIBATH €r0 MAaTEMaTH4YECKOE BEIPAKEHUE;

— 00BSACHATH (U3NIECKHUE MTPOIIECCHI H CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYaIui
MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BhISIBISTh IPUUYNHHO-CIIECTBEHHBIC CBSI3U, CTPOUTDH 00BsIC-
HEeHHe U3 2—3 TOTUYECKUX IIaroB C OMOPOi Ha 2—3 U3YYEHHBIX CBOMCTBA (PU3UIECKUX SBICHUH,

bU3nIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pelaTh pacyETHBIE 33/1a4U (ONUPAIOIIMECs Ha CHCTEMY U3 2— 3 YpaBHEHMI ), UCIIOJIb3YS 3aKOHBI U
¢dbopMmyibl, cBA3BIBaIONIME (PU3NYECKUE BEINYUHBI: HA OCHOBE aHAJIM3a yCIOBUS 3a7]a41 3all1 ChIBATh
KPaTKOE YCJIOBHE, BBIABIIATH HEJOCTAIOIINE NI N30BITOUHBIE TAHHBIE, BHIOMPATh 3aKOHBI M (POPMYJIBI,
HEOOXOIUMBIE JUIsl PELLIeHU ], IPOBOAUTH PACUEThI U OLEHUBATh PEATMCTUYHOCTh IIOJIYYEHHOT O
3Ha4YeHUs (PU3NUECKON BEIUUNHBI,

— pacClio3HaBaThb HpO6J’IeMH, KOTOPBIC MOXXHO PCHIUTD ITPU ITOMOIIH (1)I/I?>I/ILICCKI/IX METOZIOB; UCIIOJIb3Ys
OIMUCAHUEC UCCIICAOBAHM, BBIICILITE IIPOBEPACMOC ITPEAITIOJIOKCHUEC, ONCHNUBATDL ITPABHUJIbHOCTD ITOPAIKA

MMPOBCACHU A UCCIICAOBaHM, ACJIaTh BBIBOABI, MHTCPIPECTUPOBATL PE3YJIbTATHI HEI6J'IIOI[CHHI>1 U OIBITOB,

— IIPOBOAUTD OMBITHI 1O HAOIIOACHUIO (PU3HYECKUX SIBJICHUM UM (PU3HUECKUX CBOUCTB TN (M3yUEHHE
BTOpOro 3akoHa Hpl0TOHA, 3aK0HA COXpaHEHMsI SHEPruy; 3aBUCUMOCTb [1eproJa KojaeOaHHi
NPYKUHHOT'O MasATHUKA OT Macchl I'py3a U >KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT aMILJIUTY/AbI
MaJIbIX KOJIeOaHUIl; IPSIMOJIMHEIIHOE pacIpoCTpaHEHHE CBETa, pa3joKeHHe Oeloro cBeTraB
CIIEKTpP; M3Y4YEHHE CBOWCTB M300pa’keHHs B IJIOCKOM 3€pKajie U CBOWCTB M300pakeHUs NMpeaMeTa B
cobuparoieil TuH3e; HaOI0IeHH e CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB U3JIyUEHHS ). CAMOCTOATEIBHO
co0upaTh yCTaHOBKY M3 U30BITOYHOr 0 HA0Opa 000PYI0BAHUS; OIMCHIBATH XOJ OMBITA U €T0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOAHI,

— TPOBOAUTH MIPU HEOOXOTUMOCTH CEPUIO MPSMBIX U3MEPEHUI, ONIPEAEIIss CpeJHEee 3HaUCHU e
U3MepsIeMOil BeMIHHBI ((POKYCHOE pacCTOSHUE cOOMparoIel TMH3bI); 000CHOBBIBATH BRIOOP criocoba
M3MepeHUs/U3MEpUTEIbHOT 0 TPUOOpa;



— MPOBOAMUTH UCCIIEOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH C UCHOJIb30BAaHUEM MPSAMBIX
U3MEpEeHMH (3aBUCUMOCTD ITyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUHU 0€3 HauaJIbHOH CKO-
pOCTH; Iepruoia KojiebaHni MaTeMaTUYeCKOr0 MassTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH yIjia
OTpaXK€HM s CBETA OT yrJia MaJeHUs U yria NPeJIOMICHU OT yIJla MaJeHusl): IUIAaHUPOBATh UCCIIENO0-
BaHUE, CAMOCTOATENILHO COOMpaTh YCTAaHOBKY, (GUKCUPOBATH PE3YIbTaThl HOJYy4YE€HHON 3aBUCUMOCTH

(GU3HYECKUX BEJIMYMH B BUJIC TaOJIMI] U IPaUKOB, A€IaTh BBIBOJIBI [0 PE3yJIbTaTaM HUCCIICIOBAHMS,

— TPOBOAUTH KOCBEHHBIE U3MEPEHU s PU3NYECKUX BETUUHH (CPEIHSS CKOPOCTh U YCKOPEHHUE Tella Mpu
PaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOIHOr0 MaieH s, KECTKOCTh MPYKUHBI, KO3 PuiimeHT
TPEHUsI CKOJIbKEHHUS, MeXaHhyeckas padoTa M MOIIHOCTh, YACTOTA U MEPUOJI KoyieOaHU
MaTEeMaTHYECKOTr0 U MPY>KUHHOTO MAaITHUKOB, ONITUYECKAsl CHJIa COOMPAOIIEH JINH3BI, paJHOaKTUBHBIH
($OH): TUIAHUPOBATh U3MEPEHUSI; COOMPATH IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS,
cienys NpenyioKEeHHON HHCTPYKIMH ; BBIYMCIIATh 3HAUEHU € BETMYMHBI M AaHAJIM3UPOBATH MOJyYCHHBIE

pe3yabTaThI ¢ y4ETOM 3aJJaHHOM MOTPEITHOCTH U3MEPEHUH;
— co0JroaTh IpaBuia TEXHUKHU 0€3011aCHOCTHU NpU paboTe ¢ 1abopaTOpPHBIM 000PYAOBAHUEM;

— pa3iaMyaTh OCHOBHBIE IPU3HAKU U3YyUEHHBIX PU3NYECKUX MOJIEJIEH: MaTeprabHas TOUKa,
abCcoOTHO TBEPAOE TEJIO, TOUECYHBII HCTOYHUK CBETA, JIyd, TOHKas JIMH3a, IJIaHETapHasi MOJIeNb aTOMa,
HYKJIOHHAsl MOJ€JIb aTOMHOTI'0 /1pa,;

— XapaKTepU30BaTh IPUHIUIIBI 1EHCTBHUS M3YYCHHBIX MPUOOPOB U TEXHHUUECKUX YCTPOICTB C OMOPOi
Ha WX OMHMCAHUs (B TOM YHCJIC. CIIHIOMETP, TaTYMKH IOJIOKEHHS, PACCTOSIHUS M YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, IEPUCKOT, (poToanmapaT, ONTHUECKUE CBETOBObI, CIEKTPOCKOII, TO3UMETP, Kamepa
Bunbcona), ncnonb3ys 3HaAHHS O CBOWCTBAaX (PM3UYECKUX SIBICHUN U HE0OX0oAnMbIe (pU3HUecKie

3aKOHOMEPHOCTH;

— HCIOJIb30BATb CXCMbI U CXCMATHYHBIC PUCYHKHU U3YUCHHBIX TCXHUYCCKUX YCTPOﬁCTB,
HN3MCPUTCIIbHBIX HpI/I60pOB N TEXHOJIOTHYCCKUX ITPOLECCOB IIPU PEIICHHUN y‘Ie6HO-HpaKTI/I‘—IeCKI/IX 3a4ad4,

ONTHYECKHE CXEMBI JIJIsl TOCTPOEHUS N300pa’keHUH B INIOCKOM 3€pKaJjie U cOOMparoIiell IUH3E;

— MPUBOJUTH IPUMEPBI/HAXOANUTH HH(POPMAIIMIO O TPUMEPAX MPAKTHYECKOr0 UCIOIb30BaAHUS
(bU3NYIECKUX 3HAHUI B TIOBCEIHEBHOMN KU3HH TSl 0OecIiedeHust 0e30acCHOCTH TPpHU 00pAIeHUH C MPruO0-
paMH U TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHECHHUS 30POBBS H COOJIIOICHUSI HOPM SKOJIOTHIECKOT O

MOBEJICHUS B OKPY’KAIOIIEH cpene;

— OCYIIECTBJISITh MOMCK MH(GOPMALINHU (PU3UYECKOTO COAEpKaHus B ceTh HTepHEeT, CaMOCTOsITEIHHO
dbopMyIupyst HOMCKOBBIN 3aIIPOC, HAXOIUTD IIYTH ONPEAEIEHUS JOCTOBEPHOCTH MOTyYEeHHOM

I/IH(i)OpMaLII/II/I Ha OCHOBC MMCHOIINUXCA 3HAaHUM U JOIIOJIHUTCIbHBIX HCTOYHUKOB,

— HCMHONB30BaTh IPU BHIMOJHEHUH YU4E€OHBIX 3a/laHUH HAyYHO-TIONYIAPHYIO TUTEpaTypy HPU3UIECcKOoro
COJIepKaHus, CIPAaBOYHbIE MaTepHabl, pecypchl ceTu IHTepHET; BiIaleTh NpuéMaMu

KOHCIIEKTUPOBAHHMS TEKCTA, Mpeodpa3oBaHus MH(GOPMALIUK U3 OTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

— CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M YCTHBIEC COOOIIEHUSI HA OCHOBE HH(POPMAIINH U3
HECKOJIbKHX ICTOYHUKOB (PU3NIECKOTO COACPKAHS, TyOIMYHO MPEACTABISATh Pe3yIbTaThl IPOSKTHOU
WJIM UCCIIE0BATENbCKOM AEATEIIbHOCTH; IIPU 3TOM I'PAMOTHO M CIIOJIb30BATh U3Y4EHHBIN OHATHITHBII
armapaT u3y4aeMoro pasnaena GU3MKA U COMMPOBOXKIATh BBICTYIIJICHU € ITPE3CHTALNEH C yIETOM
0COOEHHOCTEH ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne HanmeHoBaHHe pa31esioB M TeM IPOTPaMMbI KosimuecTBo 4yacoB JunexkTpoHHble (uudpoBbIe) 00pazoBaTesibHbIE PeCypebl
n/n

BCero | KOHTpOJIbHbIE PadoThl NnpaKTHYeCKHe padoThl
Paznen 1. @u3nka u e€ posib B MO3HAHUU OKPYXKAIOIEr0 MHpa
1.1. | ®usnka — Hayka o mpupoje 2
1.2. | ®usnveckne BeTMUMHBI 2
1.3 EcTecTBeHHO- HayYHBIHi MeTOJ MO3HAHMSA 2
HWroro 1o pasuerny 6
Pasznen 2. IlepBoHayaIbHbIe CBeJeHHsI O CTPOCHUH BelecTBa
2.1. | Ctpoenue BemecTBa 1
2.2. | JABuenue ¥ B3aMMOJICHCTBHE YACTHI BelECTBA 2
2.3. | ArperaTHble COCTOSIHMSI BelIeCTBa 2
Hroro no pazngeny 5
Paznen 3. /IBu:KkeHHe W B3aHMOJelCTBHE Tes
3.1. | Mexanuueckoe JBH:KeHHE 3
3.2. | Wnepuusi, Macca, MJIOTHOCTh 4
3.3. | Cuma. Buasl cua 14
HWroro mo pasgeny 21
Paznen 4. laBinenune TBEPABIX TeJl, JKHAKOCTEH M ra3os
4.1. | HaBaenue. Ilepenaya naBieHust TBEPABIMH TeJIAMH, KUIKOCTIMH U ra3aMH 3
4.2. | JaBiaeHune KuIaKocTH 5
4.3. | AtMocdepHoe naBieHHe 6
4.4. | JleiicTBHe KHAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJIO 7
Hroro mo pazgemy 21
Paznen 5. PaGota M MOIHOCTb. DHEPrus
5.1. | Pa6oTa u MOIIHOCTH 3
5.2. | IpocThie MeXaHHU3MBI 5
5.3. | Mexanuueckasi Heprust 4
Hroro mo pasgeny: 12




PesepBHOE BpeMst

OBILIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

68 0

8 KJIACC
Ne HauMeHoBaHHe pa31esiOB M TeM IPOT PaMMbI KosmyecTBo yacoB JuexkTpoHHble (LMdpPOBbIE) 00pa3oBaTesibHbIE PeCypebl
n/n
BCEro KOHTPOJIbHBIE PadoThI npaKkTHYeCKHe padoThl
Paszen 1. TensioBble AABJEHHUS
1.1. | CTpoenne u cBoiicTBa BellecTBa 7
1.2. | TemoBbie mpouecchl 21
HNroro mo pasgeny 28
Pazzen 2. DiieKTPpHYECKHEe W MATHUTHBIE SIBJICHHS
2.1 JJIeKTpHYeCKHe 3apsifibl. 3apsuKeHHbIE Tesla W MX B3aMMO/Jdelic TBHe 7
2.2. | IloCTOSIHHBII J/IeKTPUYECKHH TOK 20
2.3. | MaruuTHble sIBJIeHHS 6
2.4. | DieKTpoMATHUTHAST WHAYKIHUS 4
Hroro mo pazgemy 37
Peseproe Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 7
9 KUIACC
Ne | HaumeHoBaHMe pa3iesioB M TeM NMPOTPaMMbI KoanvecTBo yacoB JnexkTpoHHble (LM(POBBIE) 00pa3oBaTeNbHbIE
n/n pecypenl
BCEro | KOHTPOJIbHBIE NpaKTHYECKHUe
padoThI padoThI
Paznen 1. Mexanuyeckue siBJIeHHs
1.1. | Mexannyeckoe JABH:KeHHE H CIIOCOOBI €r0 OIMCAHHS 10
1.2. | B3aumojeiicTBue TeJ 20
1.3. | 3akoHBI cOXpaHeHHs 10
Hroro mno pasneny 40
Paznen 2. Mexanuyeckue KoJaeGaHUsi M BOJHBI
2.1. | MexaHn4eckue KoJiedaHus 7
2.2. | Mexanu4yeckue BOJIHBI. 3BYK 8




Hroro no pasneny

15

Paznen 3. 3ﬂeKTp0MarHﬂT’l{0€ moJjie U JICKTPOMATrHUTHBIEC BOJIHBI

3.1. [ DnekTpOoMarHuTHOE TOJIe H )JIeKTPOMATHHTHBIE BOJIHBI 6

Hroro mo paszeny 6

Pasnen 4. CBeToBBIE sIBJIEHMSI

4.1. | 3aKoHBI pacnpocTpaHeHUsI CBeTa 6

4.2. | JInu3bl 1 onTHYECKHE MPUGOPBI 6

4.3. | Pa3noxeHne 0eJiOro cBeTa B CIIEKTP 3

HWroro no pazaeny 15

Paznen 5. KBaHTOBBIE sIBIEHHS

5.1. | Ucnyckanue W MOTJIOLIEHHE CBETA ATOMOM 4

5.2. | Ctpoenne aTtomuoro siipa 6

5.3. | SInepubie peakuuu 7

Hroro mo pazaeny 17

Paznen 6. IToBTOpPHTE ILHO-0006 A0 IMIT MOAYJIb

6.1. | CucremaTuzauusi ¥ 06061IEHHEe NPEIMETHOIO COJAEP/KAHUS M ONBITA AeSITEJILHOCTH, IPHOOPETEHHOTO NPH M3YYeHUH 9
BCEro Kypca (pu3HKH

HWroro mo paszaeny 9

OBLIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 10




