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INOACHUTEJIBHASA 3AIINCKA

ConeprkaHue mporpaMMbl HalIpaBJIeHO HAa (POPMUPOBAHHUE €CTECTBEHHOHAYYHOH ITPAMOTHOCTH y4aIllUXCsl U
OpraHu3aIIo U3y4YeHUsl (PU3MKU Ha JEeSITeIbHOCTHON OCHOBE. B Hell yUUTHIBaIOTCS BO3MOXKHOCTH IIPEIMETa
B peanm3anuu TpedoBanunii ®I'OC OO0 k miaaHupyeMbIM JIMYHOCTHBIM U METANIPEIMETHBIM PE3yiIbTaTaM
00y4YeHHs, a TAK)KE MEXKIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYUHBIX YU€OHBIX IPEIMETOB Ha yPOBHE
OCHOBHOTO O0IIIer0 00pa3oBaHusl.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc puszuku — cucremooOpa3yrominii st €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB, TOCKOIBKY
duznUYeCcKre 3aKOHBI JISKAT B OCHOBE MIPOIIECCOB U SBIICHUH, H3y4aeMbIX XUMHUEH, OMO0JIOTHEH, acCTpOHOMUEH
u ¢usnyeckoi reorpadueii. Gu3znka — 3TO MPeIMET, KOTOPHIH HE TOJIBKO BHOCHUT OCHOBHOM BKJIA/ B
€CTECTBCHHOHAYYHYIO KapTUHY MHPA, HO U MPEAOCTABIISET HanboJee siCHbIe 00pa3Ibl IPUMEHEHHS HAYYHOTO
METO/JIa TIO3HAHMSI, T.€. CIIOCO0a MOTYICHHSI IOCTOBEPHBIX 3HAHMM 0 Mupe. Hakowner, ¢puznka — 310
MPEMET, KOTOPBIN HAPSALY C APYTUMHU €CTECTBEHHOHAYYHBIMU MPEAMETaMU JOJIKEH AaTh MIKOJIbHUKAM
MIPEICTABJICHUE 00 YBIIEKATEIHbHOCTH HAYYHOTO HUCCIICIOBAHUS U PAJOCTH CAMOCTOSITEIIBHOTO OTKPBITHS
HOBOT'O 3HAHMSI.

OpHa 13 MIaBHBIX 33/1a4 PU3NIECKOr0 00pa30BaHUs B CTPYKType O00IIero oOpa3oBaHus COCTOUT B
(dbopMUPOBAHUN €CTECTBEHHOHAYYHOW IPaMOTHOCTH M MHTEpeca K HayKe y OCHOBHOM Macchl 00y4aroumxcs,
KOTOpBIE B JallbHENIIIeM OyIyT 3aHSTHI B CAMBIX pa3HO 00pa3HbIX cepax nestenbHocTU. Ho HE MeHee
BAYKHOU 3aJ1a4€il SIBJSETCS BBISBICHUE U MOATOTOBKA TAJAHTIMBBIX MOJIOJBIX JTHOJAEH JJI MPOJOIKEHUS
o0pa3oBaHus U JalbHEHIIEH MpodecCHOHANbHOMN IeATeIbHOCTH B 00JaCTH €CTECTBEHHOHAYYHBIX
UCCJICIOBAaHUM U CO3aHUU HOBBIX TeXHOJOTUI. COrIacHO NPUHATOMY B MEXAYHAPOIHOM COOOIIECTBE
omnpezeneHuio, EcrecTBeHHOHAYYHAas TPAMOTHOCTH — 3TO CIIOCOOHOCTD YeJIOBEeKa 3aHUMAaTh AKTUBHYIO
TPaKAAHCKYIO MO3UIIMIO MO OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U
€ro rOTOBHOCTb MHTEPECOBAThHCS €CTECTBEHHOHAYYHBIMU UJleAMHU. HaydyHO rpaMOTHBIN YEIOBEK CTPEMUTCS
y4acTBOBATh B apT'yMEHTHPOBAHHOM OOCYXICHUU MTPOOIIEM, OTHOCSIINXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHSM, YTO TpeOyeT OT HEero CIEIYIOIINX KOMIETEHTHOCTEH:

— HAY4YHO 00BIACHITH SIBJICHUA,
— OIICHUBATh U IOHUMATh OCOOCHHOCTH HAaY4YHOI'O UCCIICAOBAaHUA,
— HHTCPHPCTUPOBATH JAaHHBIC U UCIIOJIB30BATh HAYYHBIC JOKA3aTCIbCTBA AJId TOJTYUYCHUS BBIBOJOB.

N3yuenne pu3uku crnocoOHO BHECTH pellaroIuii BKIal B JOPMUPOBAHUE €CTECTBEHHOHAYUHON
IPaMOTHOCTH O0YYaOLIHXCS.

HEJIN U3YYEHUA YYEBHOI'O IPEJIMETA «®PU3UKA»

enu uzydyenus: Gpu3uku Ha ypoBHE OCHOBHOTO 00IIIero oopa3oBaHus onpeneiaeHsl B Konmnenun
npenoiaBanus yueoOHoro npenMera «du3nkay» B 00pa3zoBaTelbHBIX opranu3amnusax Poccuiickoit deneparuu,
pean3yroluX OCHOBHbBIE 00111e00pa3oBaTeIbHbIE IPOrpaMMbl, YTBEPKIEHHOH perienneM Komteruu
MunncrepctBa npocsenienus: Poccuiickoit @eneparym, mpotokoi ot 3 nekadpst 2019 r. Ne [TK-4BH.

Lenu u3ydenus GU3MKu:

— MpuoOpeTeHrne HHTepeca U CTpeMIIEHUsI 00yUaloIUXCsl K HAYYHOMY W3YYEHHIO TPUPOJIbI,
pa3BUTHE HMX UHTEIJICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

— pa3BUTHE NPEICTABICHUN O HAYYHOM METO/I€ MO3HAHUS U (POPMUPOBAHUE HCCIIEA0BATEIHCKOTO

OTHOILICHHS K OKPYKAIOIIUM ABJICHUAM,



— (opmupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa H3y4eHHs] OCHOB CTPOCHHS MATEPUH U
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3HKHU;

— ¢opMHpOBaHUE MPEACTABICHUN O pOJIM (DU3UKH JIJIS1 PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHIL;

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

JlocTrKeHue 3TUX LeNei Ha ypOBHE OCHOBHOTO 0011Iero 00pa3oBaHus 00eCIIeunBaeTCs PeIICHUEM
CIIeTYIOIINX 3a/1ay:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHUU BCUICCTBA, O MCXAaHUYCCKHUX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MAHUTHBIX U KBAHTOBLIX SABJICHUAX

— npuoOpEeTeHNEe YMEHUN OMHUCHIBATH M OOBSICHATH (PU3NYECKHE SIBICHUS C HCIIOJIb30BAHHEM
MOJTyYCHHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEHICHUS POCTEHIINX PAcCYETHBIX 33/1a4 C UCTIOIB30BaHUEM (PU3HUECKUX
MOZEJIEH, TBOPUYECKUX U NIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— Pa3BUTHUC YMeHI/Iﬁ Ha6J'IIOI[aTB IPpUPOAHBIC ABJICHUA U BBIIIOJIHATDL OIIBITHI, na6opaToprle pa6OTBI n
OKCHCPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIBHBIX HpI/I60pOB;

— OCBOCHHE MPUEMOB PabOTHI ¢ HHPOPMAITUEH PU3NIECKOTO CONEePIKaHUS, BKIIOYast HH(POPMAITHIO O
COBPEMEHHBIX JOCTIXKCHUAX (PU3UKH; aHATH3 U KPUTUYECKOE OIICHUBaHKHE WH(OPMALIUU;

— 3HAKOMCTBO o chepamu MpoecCHOHANTBHOMN AeATeIbHOCTH, CBI3aHHBIMU C (PU3UKON, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHHIX (PU3MUYECKON HAYKH.
MECTO YYEBHOTI'O NIPEJMETA «®U3UKA» B YUEGHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 dusuka sBisiercs 00s13aTeNbHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO
o0miero oopazoBanus. JlaHHas mporpaMMa npeaycMaTpuBaeT u3yueHue Gu3nku Ha 6a30BOM ypoBHE B 9
Kiacce B 006éMe 102 gaca 110 3 yaca B HEJEIIO.



COJEPKAHUE YYEBHOI'O ITPEIMETA

Pa3zgen 1. Mexanunueckue iBJICHUSA

Mexanunueckoe nrxenne. MarepuanbHaas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh MEXaHUYECKOTO
JIBUKEHUs. PaBHOMEpHOE npsiMoIMHEHOE ABrKeHue. HepaBHOMEpHOE IPSIMOJIMHEMHOE IBUKEHUE.
CpenHsisi ¥ MTHOBEHHAsi CKOPOCTb TeJa TP HEPAaBHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOyCKOpeHHOE TpsMoHEHOE BkeHHe. CBoOoaHOE maneHue. OnbITe [ anmes.

PaBHOMepHOE IBMKEHUE 110 OKpYKHOCTHU. [leproz u yactota oOpamenus. JInneitHas 1 yrioBasi CKOPOCTH.
LleHTpoCTpEMUTENIBHOE YCKOPEHUE.

IIepsebiit 3akoH HproTona. Bropoit 3akon Herorona. Tperuit 3akon Herorona. [Ipunuyn cyneprnoznuyuu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: Ciiia TPEHUS! CKOJIBbXEHUS, CHJIa TPEHUS TIOKOsI, IPYTUe BUIBI
TPEHMUSL.

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

PaBHOBecue marepuanbHoi TOuku. AGCom0THO TBEP0E TEo. PaBHOBEcHe TBEPAOTO Tela C 3aKPETUIEHHOM
OCbI0 BpauieHus. MomeHT cuiibl. LleHTp TsbkecTu.

Nmnynsce tena. U3menenune nmnynsca. IMiynbe cuiibl. 3aKOH COXpaHEHUsl UMITyJibca. PeakTuBHoe
neuxenne (MC).

Mexanunueckasi paboTa U MOIIHOCTh. PaboTa cui TskecTu, ynpyroctu, TpeHus CBsi3b SHEPTUHN U paboThI
[ToTeHumanbHas FHEPrus Teja, MOJHATOrO HaJl MOBEPXHOCTHIO 3eMild. [loTeHImanbHas sHeprus cKaToi
npyxxunbl. Kunernueckas sueprusi. Teopema 0 KHHETUYECKON SHEPTUU. 3aKOH COXPAHEHUsI MEXaHUYECKON
SHEPIUH.

Hemoncmpayuu

Habmronenne MexaHn4eckoro JBUKEHHsI Tela OTHOCUTENLHO Pa3HbIX Tell OTCUYETa

CpaBHeHME NyTel U TPACKTOPUNA JBUKEHHUS OJHOTO U TOTO K€ TeJIa OTHOCUTENBHO Pa3HbIX TEl OTCUETA
N3mepenrie CKOpOCTH M YCKOPEHUS IPSIMOJIMHEUHOTO JIBUKEHUS

HccnenoBanne NMpu3HAKOB PAaBHOYCKOPEHHOTO JBUKEHUS

o s wn e

Habmronenue nBrkeHus Tena Mo OKPYKHOCTH

6. HalOiroteHne MexaHU9IeCKUX SBJICHHH, IPOUCXOSIINX B cUcTeMe 0TcuéTa «Tenmexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCUTENbHO KaOnHeTa (HU3UKU

7. 3aBUCUMOCTH YCKOPEHHUSI TeJla OT MACCHI TeJla ¥ IEUCTBYIOIIECH Ha HETO CHUJTBI

8. HaOmroneHue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU Tell

9. M3mMeHeHue Beca TeJa MpU YCKOPEHHOM JABHKCHUU

10.ITepenaua umnysbca Mpu B3aUMOJICUCTBUH Tell

11.ITpeobpazoBanust YHEPTUH MPU B3AUMOJACHCTBUU TEI

12.Coxpanenue umMmnysabca Mpu HEYIPYroM B3auMOACHCTBUH

13.CoxpaneHue UMITylIbca IPH a0COTIOTHO YIIPYTrOM B3aUMOICHCTBUN

14.HaGnronenne peakTUBHOTO JIBHKCHHS

15. CoxpaHeHHE MEXaHUUYECKOM SHEPTUH MPU CBOOOTHOM IaICHUU

16. CoxpaHeHne MEXaHUYECKOM PHEPTUHU IIPU IBUIKEHUH TeJla MO ACUCTBUEM NIPYKUHBI

Jlabopamopuvie pabomsl u onvimol
1. KoHcTpyupoBaHue TpakTa uisl pa3roHa U JaJIbHEHUILero paBHOMEPHOTO JABHKEHUS IIapUKa WIH
TEJIEKKU

2. Omnpenenenne cpeHe CKOPOCTU CKOJIbKEHUS OpyCKa MM JBUKEHHSI IapyKa [0 HAKJIOHHON



IUIOCKOCTH

3. Ormpenenenue ycKOpeHUs Tela PH PaBHOYCKOPEHHOM JBI)KEHHH IO HAKJIIOHHOM MIIOCKOCTH

4. VccnenoBaHue 3aBUCMMOCTH ITyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JBIDKEHHH 0e3 HadalbHOU
CKOpOCTH

5. IIpoBepka runoTe3bl: eciy Py PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 Ha4albHON CKOPOCTH ITyTH OTHOCSTCS
KaK psii HEUYETHBIX YHCEII, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJUHAKOBBI

6. HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHHS OT CUIIbl HOPMAJIBHOT'O 1aBJICHUS

7. Onpenenenne ko3P puIMeHTa TPEHHUS CKOJIbKCHUS

8. Omnpenenenue xECTKOCTH MPY>KUHBI

9. Omnpenenenue pabOTHI CUIIbI TPEHUS P PABHOMEPHOM JIBMXKEHUU Tella IO TOPU30HTAIBHOM
MOBEPXHOCTHU

10.Onpenenenue paboThl CHIIbI YIPYTOCTH MPU MOIBEME TPy3a ¢ UCMOIb30BAHUEM HEMOBUKHOTO U
MOJIBUYKHOTO OJIOKOB

11.M3yueHue 3aKkoHa COXpaHEHUS SHEPTUN

Pasznen 2. MexaHu4eckue K0JIe0aHUA U BOJIHBI

KonebarenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUIl: Iepuo/I, 4acToTa, aMILIUTY/1a.
MareMaTHuecKuil ¥ PY>KUHHBIA MasTHUKHU. [IpeBparienne sHepruu npu KouedaTeIbHOM JIBUKCHUH.
3aryxaromue Kosebanus. BeinyxaeHHbie konebanus. Pezonanc. Mexanndeckue BoiaHbl. CBOHCTBA
MeXaHU4YecKuX BOJH. [Ipo nospHBIE U nonepeuHble BOIHbL. J{JI1MHa BOJIHBI U CKOPOCTh €€ paclipOCTPaHEHHUS.
MexaHnuyeckue BOJHBI B TBEPIIOM Telie, ceiicMuueckue BosHbl (MC).

3Byk. ['pomMKoCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3ByKa. IHppa3ByK U yJIbTpa3BYK.

Hemoncmpayuu

1. Habmronenue xone0aHuii TeJ Mo IEUCTBUEM CHIIBI TSHKECTH M CUJTBI YIIPYTOCTH
2. HaGmroienue konebaHuii Tpy3a Ha HUTH U Ha IPYKUHE

3. HaGmroienue BBIHYKICHHBIX KOJICOAHUH B pe30HaHCca

4. PacripocTpaHeHne NpoJ0IbHBIX U ONEPEYHbIX BOJIH (Ha MOJEIN)

5. HabmroieHue 3aBUCMMOCTH BBICOTHI 3BYKa OT 4aCTOThI

6. AKycTHuecKuil pe3oHaHC

Jlabopamopuvie padomul u onvimol

1. Onpenenenue 4acToThl U epHOJa KOJIeOaHUH MaTEMaTHYECKOI0 MassTHUKA

2. OnpenienieHre YacTOTHI M TIEpro/ia KoJeOaHUi MPYKUHHOTO MasiTHUKA

3. UccnenoBanne 3aBUCIMOCTH TIEpHO/1a KOJIeOaHHIH TOBEIIEHHOTO K HUTH IPy3a OT JUIMHBI HUTH

4. MiccnenoBaHue 3aBUCHIMOCTH TIEpH0/1a KoJeOaHU MPYKWHHOTO MasTHUKA OT MacChl TPy3a

5. IIpoBepka HE3aBHCUMOCTH TIEpHOIa KOJIeOaHN TPpy3a, MMOABEIICHHOTO K HUTH, OT MacChI TPy3a

6. OTBITH, IEMOHCTPUPYIOIINE 3aBUCHMOCTb ITEpHO/Ia KoJIeOaHUi MPYKHHHOTO MasiTHAKA OT MacChl Tpy3a
Y KECTKOCTH IIPYKUHBI

7. I3mepeHne yCKOpEeHUs: CBOOOHOTO MaAeHHS

Paznen 3. DileKTPOMArHUTHOE 1M0JIe ¥ 3JIEKTPOMATrHUTHBIE BOJTHBI

DJIEKTPOMArHUTHOE ToJI€. DIEKTPOMAarHuTHEIE BOITHBI. CBOMCTBA 3J1€KTpOMAarHUTHBIX BOJIH [1kana
3JIEKTPOMArHUTHBIX BOJIH. VICIIOJIb30BaHUE AIIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

BHCKTpOMaFHI/ITHaSI npupoa CBETa. CKOpOCTL cBeTa. BolHOBEIE CBOMCTBA CBETA.

Jemoncmpayuu
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH
2. BonHOBEIC CBOICTBA CBETA



Jlabopamopnvie pabomul u onvimaol

1. 3y4eHue cBOIMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOMIILHOTO TeedoHa

Pasznea 4. CBeToBbI€E ABJICHNSA

JlyueBas monens cBera. Mcrounuku ceeta. [IpsmonuneiiHoe pacripocTpaHeHue cBera. 3atmenus CoyHLa U
JIyns1. Otpaxkenue ceta. [Imockoe 3epkano. 3akoH OTpakKeHUs CBETA.

IIpenomiienue cBeta. 3aKoH npenomieHus ceera. [loaHoe BHyTpeHHee oTpakeHue cBeta. Mcnonb3oBanue
IMMOJIHOI'O BHYTPCHHET'O OTPAKCHHUA B OITUYCCKUX CBCTOBOJAX.

Jlunza. Xox nydeit B nuH3e. OnTuyeckas cucreMa goroanmnapara, MUKpockona u Teneckona (MC). I'ma3
KaK ONTHYECKas cuctema. bin3opykocTs U 1aIbHO30PKOCTbD.

Paznoxenue 6enoro ceera B criektp. OnbiTel HetoToHa. Clio)keHue CrieKTpabHBIX [IBETOB. Jlucnepcust
CBeTa.

Jemoncmpayuu

[TpsMonuHeiHOe pacripoCcTpaHEHHUE CBETA.

OTtpaxxeHue cBerta.

[Tony4yenne n3o00paxkeHU B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Tpenomiienue cera.

OnTuyeckuii CBETOBO/.

Xon y4eit B coOMparoiei JImH3e.

Xox Jydel B pacCEeUBAIOIIEH JINH3E.

N koD

[Tonyuyenne n300paxeHUii ¢ MOMOILBIO JIMH3.

©

[TpuHumn neiicTBus GoroanmnaparTa, MUKPOCKOIA U TEJIECKOIA.
10.Mopens rnasa.

11. Pa3nosxeHue 6e0ro CBeTa B CIIEKTP.

12.TlonyueHue 6e0ro CBeTa NpH CII0KEHUH CBETA PAa3HbIX IIBETOB.

Jlabopamopnvie padomul u onvimol

1. UccnenoBanue 3aBUCUMOCTH YTJIa OTPa)KEHUSI CBETOBOTO JIyda OT yriia MajeHHsl.

2. I3yueHue XapaKTepUCTUK N300pakeHHsI TpeIMeTa B IUIOCKOM 3epKaJie.

3. UccnenoBanne 3aBUCHMOCTH yTJIa TIPEJIOMIICHHS] CBETOBOTO JIy4a OT yIJia MaJleHHs Ha TPAHUIIE «BO3IYX
—CTEKIIO».

4. TlonyueHnue n300pakxeHU# ¢ MOMOIIIBIO COOMPAIOIIEH JTUH3BI

5. Onpenenennie POKYCHOTO PACCTOSTHUS U ONITHUECKON CUJTBI CO OUparoIe JTMH3HI.

6. ONBITHI 11O Pa3IOKEHUIO OEIIOTO CBETA B CIICKTP.

7. OIBITHI IO BOCIIpHATHUIO IBETA ITPEAMETOB ITPU UX Ha6J'IIOJIGHI/II/I 4Ucpe3 OUBECTOBLIC (1)I/IJ'H)TpBI.

Pa3zgen 5. KBanroBbie siBJeHUA

OmneiTel Pesepdopaa u miianerapHas Mojens atoma. Mogens atoma bopa. Mcnyckanue 1 nmorsomieHue
ceera aromoM. KBaHTHI. JIMHEYaTbIe CIEKTPHI.

PannoaktuBHOCTH. Anb(a, OeTa 1 ramma - u3nydeHus. CTpoeHue aToMHOTO syipa. HykionHas
MOJIEIbATOMHOT O siipa. M30TONEL.

PannoaktuBHele npeBpamienus. [lepnoa nomypacmnaga aTOMHBIX SA€Ep.

SAnepHble peakiy. 3aKOHBI COXPAHEHUS 3apsAJ0BOI0 U MACCOBOI'O YMCEN. DHEPIHUsl CBSI3U aTOMHBIX S7€Ep.
CBs13b Macchl ¥ Hepruu. Peaknuu cuaTes3a u nenenus saep. Mcrounmku sueprun Comnna u 38€371 (MC).

SAnepHas sHepreTuka. JlelicTBUs paJuOaKTUBHBIX U3JIy4€HUI Ha )KuBble opranu3Msl (MC).

Hemoncmpayuu



1. CriekTpsbl U3TyYEHHS U MOTJIOLIEHUS.

2. CrexTpbl pa3InYHbIX Ta30B.

3. CriexTp BOIOpOAA.

4. HabmroneHue TpekoB B kamepe BunbcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3ITy4YCHHUH.

6. Peructpanus nu3nydeHus IpUpOAHbIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopmuvie pabomul u onvimol

1. HaGuroieHue CIUTOMIHBIX U IMHEHYAThIX CIIEKTPOB U3JTY4YCHUSI.

2. HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUH YaCTHUIII TI0 TOPMO3HOMY TTyTH (110 poTorpadusim).
3. 3mepenne paainoakTUBHOTO (OHA.

IToBTOpHTEIBLHO-00001IAKO NI MOAYJID

IToBTOpUTENIEHO-00001TAIONINI MOYJIb IPEAHA3HAYEH AJIS CUCTEMATU3aluU U 00001IeHNs IPEAMETHOTO
COJIepKAHUS U OIIbITA JIEATEIbHOCTH, IPUOOPETEHHOTO IPU U3YYEHUHU BCEro Kypca GU3UKHU, a TaKxkKe JJis
noAroToBKU K OCHOBHOMY rOCYJapCTBEHHOMY 9K3aMeHY 1O (u3HKe A1 00ydyaronuxcs, BbIOpaBIIUX 3TOT
y4eOHBIN ITpeIMeT.

[Ipu u3yyeHun JaHHOTO MOAYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI AEITEIbHOCTH, HA OCHOBE
KOTOPBIX 00ECTIEYMBACTCS TOCTHIKEHHUE TIPEAMETHBIX U METAIIPEIMETHBIX TUIAHUPYEMBIX Pe3yJIbTaTOB
0o0yueHus1, GOpMHUPYETCSl ECTECTBEHHO-HAYYHAsI TPAMOTHOCTh: OCBOCHHE HAYYHBIX METO/0B UCCIIEIOBAHUS
SBJICHUU TPUPOJIbl U TEXHUKH, OBJIAJICHUE YMEHUSAMH OOBSICHIATH (PU3UUECKUE SABJICHUS, IPUMEHSS
NOJIy4YEHHbBIE 3HAHUS, PEIIATh 33/1a4H, B TOM YHCJIE KaU€CTBEHHBIE U IKCIIEPUMEHTAJIbHbIE.

[IpuHIIMIIHATIBEHO JEATEIbHOCTHBIN XapaKTep JaHHOTO pa3eia peain3yeTcs 3a CUET TOro, YTO yJalluecs

BBITIOJIHAIOT 3aJaHrA, B KOTOPBIX UM IIPEAIaracTcs:

— Ha OCHOBC IMOJTYYCHHBIX 3HAHUI pacro3HaBaTb U HAYYHO OOBICHSATH q)HSH‘-I@CKI/Ie SIBJICHUA B

OKpY’Karolen Mpupo/Jie ¥ MOBCEAHEBHOM KU3HU;

— HCIIOJIB30BAaTh HAYYHbBIC METO/AbI UCCIICIOBAHUS (1)I/13I/I‘-ICCKI/IX 5[BJ'I€HI/II71, B TOM YHUCJIC JJIA IIPOBEPKU

TUIIOTE3 U NOJYUCHUA TCOPCTUUICCKHUX BBIBOIOB;

— OOBACHATH HAaYYHBIC OCHOBBI Han0oJIee BaXKHBIX I[OCTI/I)KGHI/Iﬁ COBPECMCHHBIX TCXHOHOFHﬁ,
HAIpuMeEp, MPaKTUICCKOro UCIIOJIb30BaHUA PA3JIMYHbIX HCTOYHUKOB SHEPIrUu Ha OCHOBE 3aKOHA Ipe-

Bpali€HUA U COXpPaHCHHA BCEX M3BCCTHBIX BUIOB SGHCPTHUHU.

Kaxngas u3 tem JaHHOTO pa3acjia BKIIHOYACT SKCIICPUMEHTAJIbHOC UCCIICTIOBAHUC O606HlaIOHl€FO
XapakTepa. Pazgen 3aBCPIIACTCA IPOBCACHUCM JUarHOCTUYECKOM U OLICHOYHOM pa60TBI 34 KypC OCHOBHOH
IIKOJIBI.



IINTAHUPYEMBIE OGPA30OBATEJIBHBIE PE3YJIbTATDBI

N3zyuenne ¢pu3uku B 9 Kilacce HaMpaBJIeHO HA TOCTHKEHHUE 00YJaIOIUMHUCS TUYHOCTHBIX,
METaIPEeIMETHBIX U IPEIMETHBIX PE3YJIbTaTOB OCBOEHHSI yU€OHOT0 NpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe 6ocnumanue:
— TMpOSBIIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUIICKOM (pr3nueckoi HayKu;
— LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxoeno-upascmeennoe gocnumanue:

— TI'OTOBHOCTb K aKTHUBHOMY YY4aCTHIO B O6CY)I(I[€HI/II/I O6H.[€CTB€HHO-3H&‘II/IMBIX N OTHYCCKUX HpO6JICM,
CBs3aHHBIX C ITPAKTUYCCKUM ITPUMCHCHUEM I[OCTI/I)KGHI/II\/'I (1)I/ISI/IKI/I,

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

— BOCIIPpUATHUC 3CTCTUYCCKHX KAa4CCTB (1)H3HHGCKOﬁ HAayKH: eé rapMOHHUYHOI'O ITIOCTPOCHUSA, CTPOI'OCTH,
TOYHOCTH, JaKOHUYHOCTH.

l[ermocmu HAYYHO20 NO3HAHUA:

— OCO3HaHME LIEHHOCTH (PU3MUECKON HaAyKH KaK MOLIHOTO HHCTPYMEHTA [103HAHUS MUPA, OCHOBBI
pa3BUTHUS TEXHOJOTUH, BaJKHEHUILEH COCTABIISIONIEH KYJIbTYpPHI;

— pa3BHUTHE HayYHOH JIIOO03HATEIBHOCTH, HHTEPECA K HCCIIE0BATEIBCKOM e TETbHOCTH.
Dopmuposanue Kyabmypol 300p06bs U IMOYUOHATLHO20 OJ1A2ONOSIYUUA:

— OCO3HaHHe LIEHHOCTH 0e30MacHOro 00pa3a KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BKHOCTH TIpaBuJI 0€30MMacCHOTO MOBEICHUS Ha TPAHCIIOPTE, Ha JOPOTax, C JIEKTPUUECKUM U TETUTIOBBIM
000pyI0BaHUEM B IOMAIIHUX YCJIOBHSIX;

— c(opMHpOBaHHOCTH HaBbIKa pe(IeKCUH, IPU3HAHUE CBOETO MIpaBa Ha OMHUOKY M TaKOI'o e MpaBa y
APYroro 4eaoBeKa.

Tpyooeoe éocnumanue:

— AaKTHBHOE y4aCTH€ B PEIICHUH MPAKTUYECKHX 3aj1au (B paMKaxX CEMbH, ILIKOJIbI, TOpO/ia, Kpasi)

TEXHOJIOTUYECKON M COLMAJIbHOM HANPaBIEHHOCTH, TPEOYIOIKX B TOM UUCIIE U PU3NYECKUX 3HAHUM;
— HHTEepec K MPaKTUYECKOMY H3y4eHHUIO0 Mpodeccuil, CBA3aHHBIX C (U3UKOM.
JKonozuueckoe 6ocnumanue:

— OpHEHTalus Ha MpUMEeHeHNe PU3NYEeCKIX 3HaHUMU JJIs peleHus 3a7a4d B 00JacTi OKpYXKaromien
Cpelibl, INIAHUPOBAHUS IOCTYIIKOB M OLIEHKH X BO3MOXHBIX ITOCJIEICTBUM ISl OKPYKAKOLIEN CPEJIbI;

— OCO3HaHHE TI00ATBHOTO XapakTepa SKOJOTHYECKHX MPOOIEM U MyTel UX pPelleHusl.
Adanmayus 0dyuarouiezoca K u3MeHAIOUWUMCA YCO0GUAM COUUANbHOU U RPUPOOHOIL CPEObl:

— HOTpC6HOCTL BO B3aMMO/ICHCTBUH IIpU BBIITOJIHCHUHN HCCIEIOBaHUN U IMPOCKTOB (I)HSHHCCKOﬁ
HaIpaBJICHHOCTU, OTKPLITOCTH ONBITY U 3HAHUAM APYTHUX;

— IMOBBIIICHUC YPOBHA CBOEM KOMIIETEHTHOCTHU 4Cpe3 MPAKTUUCCKYIO ACATCIIbHOCTD,

— MOTpeOHOCTh B GOPMUPOBAHUHU HOBBIX 3HAHUI, B TOM 4Kcie POPMYIUPOBATH UEH, TOHSATHS,



TUNOTE3bl 0 (PU3NYECKHX OOBEKTaX U SBJICHUIX;
— 0CO3HaHME 1e(PUITUTOB COOCTBEHHBIX 3HAHUH U KOMIIETCHTHOCTEH B 00JaCTH (PU3HUKH;
— IUIaHUPOBAHME CBOETO PAa3BUTHUS B TPUOOPETEHUH HOBBIX (DU3MUYECKUX 3HAHUA;

— CTpeMJIEHUE aHAIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMHUKH, B TOM
YHCIIe ¢ UCTOJIb30BaHNEeM (PM3NYECKUX 3HAHUM;

— OIICHKA CBOMX JCUCTBHIA C YI4ETOM BIUSHUS HA OKPYKAIOIIYIO CPEIY, BO3SMOKHBIX TTI00aTBHBIX
OCJIEACTBUIA.
METAIIPEJMETHBIE PE3YJIBTATHBI
YHuBepcaabHbIE TO3HABATEIbHBIC JEHCTBUS
Bba3zoevie nozuueckue oeiicmeus:
— BBISIBJIATH U XapaKTEePU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBJICHMUIA);
— yCTaHaBIIMBAaTh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMHU, OCHOBAHUS JIJIs1 0000IEHNS U CPaBHEHUS;

— BBIABJIATb 3dKOHOMCPHOCTHU U ITPOTHUBOPCHYHA B PpaCCMATPUBACMBIX Q)aKTaX, JaHHBIX 1 Ha6J'IIO,I[€HI/IHX,
OTHOCAIIHNXCA K (1)143qu0ng SIBJICHHUAM,

— BbIABJIATH NPUIUHHO-CIICACTBCHHBIC CBA3U IIPU U3YYCHHUU Q)HSH‘IGCKHX SIBJICHUM U IIponIecCCoOB;
ACJIaTh BBIBOJABI C UCITIOJIb30BAHHUEM JCAYKTUBHBIX U MHAYKTHUBHBIX YMOSaKHIOqCHHﬁ, BBIABHUT'AaTh
TUITIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJINYNH,

— CaMOCTOSTENILHO BEIOMPATH CIIOCO0 pelieHus y4eOHOH (PU3NIecKoi 3a1auu (CpaBHEHNE HECKOJIBKHIX
BapUaHTOB PEUICHUs, BEIOOP HanOoJIee MOAXOAAIIETO C YYETOM CaMOCTOATENIFHO BBICICHHBIX
KpUTEPHEB).

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

— HOPOBOAUTH IO CAMOCTOATCIIBHO COCTABJIICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (1)I/I3I/I‘ICCKI/II71
9KCIICPUMCHT, He0O0IbII0e HUCCICIOBAHUC (1)I/I3I/I‘-ICCKOI"O SABJICHUA,

— OLCHHBATH HAa IPUMCHUMOCTb U JOCTOBECPHOCTDH I/IH(l)OpMaHI/II-O, MOJIYYCHHYIO B X04€ MCCICIOBAHUSA
HJIN OKCIICPUMCHTA,

— CaMoCTOSATENTHHO (GOPMYIUPOBATH OOOOIIEHUS U BHIBOBI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOIIO/IEHUs, OTIBITA, UCCIICOBAHNUS;

— HPOTHO3UPOBATH BO3MOXKHOC ,HaJ'IBHeﬁHlee Pa3sBUTHC (I)I/IBI/ILICCKI/IX IponecCoB, a TaKKC BLIJIBUT'ATh
MPEAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBHUAX U KOHTCKCTax.

Paooma c unghopmayuei:

— MPUMEHSATH Pa3IUYHbIE METO/bl, HHCTPYMEHTHI U 3alIPOCHI MPU NOUCKE U 0TOOpe MHPOPMAIIUHU WK

JAHHBIX C YUETOM MpeaoKeHHON yueOHO! (hru3nueckoi 3a1auu;

— aHaJIM3UpPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MHPOPMALIMIO PA3TUYHBIX BUJIOB U POPM
IIPEACTABIICHUS;

— CaMOCTOSITENIFHO BBIOMPATh ONTUMAIIbHYIO (POpMY MpECTaBICHNU HHPOPMALIUU U WILTIOCTPUPOBATD

peliaeMble 3a/1a4i HECTIOKHBIMH CXEeMaMHU, TuarpaMMaMu, HHOM rpa@uKkoil 1 uX KOMOMHAIUSIMH.

YHuBepcaabHble KOMMYHUKATUBHBIE IEUCTBUSA



Obwenue:

— B XoJie 00CYXIeHHs Y4eOHOTO MaTepHalia, pe3yJbTaToB JaOOPaTOPHBIX padOT U MPOEKTOB 33/1aBaTh
BOTIPOCHI IO CYIIECTBY OOCYKIa€MOH TEMBI M BBICKAa3bIBaTh WICH, HAIlCIICHHBIC HA PEIICHHUE 3a/1a49l U
noJyiep kaHue 01aroxenaTeIbHOCTH OOIICHHUS;

— CONOCTaBJIATh CBOU CYXKICHUS C CY:KJIECHUSMU JAPYTUX YUaCTHUKOB JHalIora, OOHApyKUBATh
pas3iiniuuc u CXoaCTBO HO3HLIHﬁ; BBIPAXKATh CBOIO TOUKY 3PCHUSA B YCTHBIX U IMCbMCHHBIX TCKCTAX,
MyOJINYHO MPEACTABIATH PE3YJIbTAThl BHITOJHEHHOTO (PU3MUECKOTO OMBITA (IKCIIEPHUMEHTA,
HCCJICIOBAHMS, IPOEKTA).

Coemecmnasn deamenvHocms (COmMpyoOHU4ecmeo):

— TIOHHMMATh U UCIIOJIb30BaTh MPSHMYIIECTBA KOMaHTHOW ¥ MHIWBHIyaIbHON paOOTHI MPH PEIICHUH
KOHKPETHOU (pr3nyecKkoi mpoOIemsr;

— IIPUHUMATb LCIIU COBMECTHOM JACATCIIbHOCTH, OPraHU30BbLIBATH ,HeflCTBHH o e€ JOCTHXKEHUIO:

pactpenenaTh PO, 00CYKIaTh MPOIECCH M PE3YJIbTaThl COBMECTHOU paboThI; 00001aTh MHCHHSI
HECKOJBKHUX JIIOJCH;

— BBIIIOJHATH CBOIO 4aCTb pa6OTI)I, A0CTUTrasA KAYCCTBCHHOI'O pE3yJjibTaTa 110 CBOCMY HAIIPABJICHUIO U
KOOpAUHHPYS CBOU HeﬁCTBHH C ApYruMH YJICHAMU KOMaHIbI;

— OILICHMBATh KQueCTBO CBOETO BKJI/1a B OOIIMI MPOIYKT MO KPUTEPHSIM, CAMOCTOSTEIILHO
chOpMyIMPOBAHHBIM YIYaCTHHKAMH B3aUMOJICHCTBUSI.

yHI/IBepcaJ'IbHBIe PCTYIISITUBHBIC HeﬁCTBHH
Camoopzauumuu}l:

— BBISBJISATH MPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYAIUAX, TPEOYIOUIUX IJIsl PeIICHUs (PU3MUECKUX
3HAHUM;

— OpPHUEHTUPOBATHCA B Pa3IMUHBIX MOAXOJaX NPUHATHS PelIeHUH (MHIUBUAYaIbHOE, IPUHATHE
pEILlIeHNUs B IpyMIe, IPUHATHE PELLICHUI TPYIIIOi);

— CaMOCTOATCIIbHO COCTABJIATH AJITOPUTM PCIICHUA (I)I/I3I/I‘{eCKOI\/’I 3aJa4u WIIH I1J1aHa UCCIICA0OBAHUs C

y4ETOM MMEIOLINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh MpeaaracMble
BAPUAHTHI PEILICHUN;

— JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
Camoxonmpons (peghnexcus):
— JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYAIlUH U MIpejiarath miaH e€ N3MeHECHNUS,

— OOBSICHATH IPUYMHBI TOCTUKEHUS (HEAOCTHKEHHS) pE3YJIbTaTOB JEATEIbHOCTH, 1aBaTh OLICHKY
PUOOPETEHHOMY OTIBITY;

— BHOCHTb KOPPCKTUBBI B ACATCIIBHOCTD (B TOM YHCJIC B XO BBITIOJITHCHUA (I)I/I3I/I‘-ICCK01"0 HUCCICIO0BaHUA
niIn HpOCKTa) Ha OCHOBC HOBBIX 06CTO$ITCJ'ILCTB, N3MCHUBIINXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OI_I_II/I6OK,
BO3HHKIIINX pr,[[HOCTGﬁ;

— OICHUBATb COOTBCTCTBUEC PE3YJibTaTa LICIIN U YCIIOBUAM.

3M0uu0HaJlebll7 UHmMEeN1eKm:

— CTaBUTh ceOsl Ha MECTO APYTOro YeJoBeKa B XO/€ CIIopa WM JUCKYCCUU Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.



Ilpunamue cebsn u opyzux:

— MpU3HABaTh CBOE MPaBO Ha OIMIMOKY MPH pelieHnH (PU3NUECKHUX 3a]a4 WM B YTBEPKICHHUIX Ha
Hay4YHBIE TEMBI U TAKOE K€ MPaBO JAPYToOro.

INPEJIMETHBIE PE3YJIbTATDBI

[IpenMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH y 00YUAIOIIUXCS
YMEHHUIA:

— HCIIOJIb30BATh MOHATHS: CUCTEMA OTCUETa, MaTepraibHasi TOUKa, TPAEKTOPHUS, OTHOCUTEIbHOCTh
MEXaHUYECKOTO IBMKEHUS, nedopmanus (ynpyras, IacTu4eckas), TpeHHe, IEHTPOCTPEMUTEIBHOE
YCKOpEHHE, HEBECOMOCTb U TIEPETrPY3KH; LEHTP TSHKECTH; aOCOIIOTHO TBEPIOE TEIIO, IEHTP THKECTU
TBEPAOrO Tella, paBHOBECHE; MEXaHUYECKUE KOJIeOaH!s U BOJHBI, 3BYK, HHPPa3BYK U YIbTPa3BYK;
AJIEKTPOMArHUTHBIEC BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalIbHO30PKOCTh,
CHEKTpPbI UCITYCKaHUs U MOTJIOLIEHUS; alb(da, 6eTa 1 raMMa-u3J1ydeHus, U30TOIb, SiAepHasi JHEPTreTHKA;

— pas3nauyarh sABJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSAMOJIMHENHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHHUE, CBOOOIHOE NaIEHNE TEJl, PABHOMEPHOE JIBUYKEHUE 110
OKpPY>KHOCTH, B3aUMOJICHCTBUE TEJI, PEAaKTUBHOE JIBUJKEHUE, KOJIeOaTeIbHOE BUKEHHE (3aTyXaloLUe U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE€30HAHC, BOJIHOBOE ABM)KEHUE, OTPAKEHUE 3BYKa, IPSIMOIMHENHOE
pacrpocTpaHeHHe, OTPAXKEHHUE U NIPEIOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasioxeHue 0esIoro cBeTa B CIIEKTP U CIIOKEHHE CHEKTPaIbHbIX 1[BETOB, IUCIIEPCHsI CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHUATOr0 CIIEKTpa U3IY4YEeHHUs1) 10 OMUCAHUIO UX
XapaKTepHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

— pacro3HaBaTh NPOSIBICHUE U3YUEHHBIX (PU3UUECKUX SIBIICHUM B OKpY’KalOIIeM MHUpe (B TOM 4HCe
¢du3nyeckye sIBIEHUS B IPUPO/JIe: MPUINBBI U OTJIMBBI, JBIKEeHUE MaHeT COTHEYHON CHCTEMBI,
PEaKTUBHOE IBUKECHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB JKMBOTHBIMU, 36MIIETPSICEHUE,
celicMUYecKre BOJHBI, IIyHAMH, X0, IIBETa TeJl, ONTUYECKHE SBJICHUS B IPUPOJIE, OMOIOTHYECKOe
JeWCTBUE BUJIUMOTO, YIbTPa(pHOIETOBOIO U PEHTT€HOBCKOTO N3Iy4eHUH; €CTeCTBEHHBIH
pallMOaKTUBHBINA (POH, KOCMUYECKHE YU, PaAMOAKTUBHOE M3JIydYeHHE TPUPOJHBIX MUHEPAJIOB;
NeicTBHE paJIMOaKTUBHBIX M3ITy4YE€HUN Ha OPraHU3M YEJIOBEKa), IPH 3TOM MEPEBOAUTDH PAKTUUECKYIO
3a/1a4y B y4eOHYIO, BBIJIENATH CYILIECTBEHHBIE CBONCTBA/IPU3HAKU (PU3UUYECKUX SIBICHUN;

— ONUCHIBATh U3YYEHHbIE CBOMCTBA TEJl U (PU3NUYECKUE SIBICHUS, UCIIOB3YS (PU3NUECKUE BEITUYUHBI
(cpeaHsisi © MTHOBEHHAsI CKOPOCTh TeJla IPU HEPaBHOMEPHOM JBUKEHHUH, YCKOPEHUE, ITepeMEIlIEHNE,
IyTh, YIJIOBask CKOPOCTh, CUJIa TPEHNUS, CUJIa YIIPYTOCTH, CHJIA TSHDKECTH, YCKOPEHHE CBOOOIHOTO
MaJieHusl, BEC TeJla, UMITYJIbC TeJla, UMITYJIbC CHIIbI, MEXaHu4ecKasi paboTa U MOIIHOCTh, OTEHIMAIbHAS
SHEPrus Tela, MOJHATOro HaJl MOBEPXHOCTHIO 3€MIIH, TOTEHLIMAIbHAS SHEPT U CXKATON MPYKUHBI,
KMHETHUYeCKasi DHEPIusl, OJIHAas MeXaHU4YecKasi JHeprusi, Iepro/l U YacToTa KoyeOaHuil, IIMHA BOJIHBI,
IPOMKOCTb 3ByKa M BHICOTA TOHA, CKOPOCTh CBETA, TOKA3aTeNb MPEJIOMIICHHUS CPEJIbl); TPU OMUCAHUU
MPaBWJIbHO TPAKTOBATh PU3NYECKUI CMBICI UCIIOJIb3yEMbIX BEJIMUMH, 0003HAUYEHHUS U €IUHULIBI
(bU3NYECKUX BETUYMH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH
BEJIMYMHAMH, CTPOUTH IPaMKN U3yYSHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEIUYMH;

— XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKHE SIBICHUS U MPOIIECCHI, HCTIONb3Ys 3aKOH COXPaHEHHS
SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHIUIT CYTIEPIIO3UIIUHN CHII, TPUHIUIT OTHOCUTEIbHOCTH
lNanunes, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPEIOMIICHUS CBETA,
3aKOHBI COXPaHEHUS 3apsI0BOTO U MacCOBOTO YUCEI MPH SIACPHBIX PEaKLUAX; IPU ITOM JaBaTh
CIIOBECHYIO (POPMYITUPOBKY 3aKOHA M 3aIIMCHIBATh €T0 MAaTEMAaTUYECKOE BHIPAKEHUE;



— OOBACHATH (PU3NYECKHE IPOIIECCHl U CBOMCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE CUTYallui
IIPAKTUKO-OPUEHTHPOBAHHOT'O XapaKTepa: BbISBIATH IPUUMHHO-CIIEACTBEHHBIE CBA3H, CTPOUTH O0BSIC-
HEHHE U3 2—3 JOTUYECKUX LIaroB ¢ OMOpPOol Ha 2—3 U3yYEHHBIX CBOMCTBA (PU3NUUECKUX SBICHUH,

(bI/ISI/I‘IeCKI/IX 3aKOHOB HUJIN 3aKOHOMepHOCTeﬁ;

— pemaTh pacu€THbIC 33/1auu (OMUPAOIIHUECS HA CUCTEMY U3 2— 3 ypaBHEHMI), UCTIOIb3Ys 3aKOHBI U
(hopMyIIbI, CBSI3BIBAIONINE (PU3MUECKHUE BEJTMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33/]a4H 3aIHChIBATh
KpaTKOE YCJIOBUE, BBISIBIIATH HEJOCTAIONINE WU N30BITOUHBIC JaHHBIC, BRBIOUPATH 3aKOHBI B (DOPMYITHI,
HEO0OXOIUMBIC JUIS PEIICHUS, TPOBOJAUTH PACUETHI U OLICHUBATH PEATUCTHYHOCTD IMOJTYICHHOTO

3HAYCHUS PUINIECKON BETUIHHEI;

— PpacClio3HaBaTb HpO6HeMI)I, KOTOPBIC MOKHO PCUINTD IIPHU IIOMOIIN (1)I/I3I/ILI€CKI/IX MECTOOB; UCIIOJIb3Ys
OIMMCAHUE UCCICA0BAHMS, BEIACIATE IIPOBEPACMOC MTPCAIIOTO0KEHUE, OLICHUBATh IIPAaBUJIBHOCTD ITOPAAKA
MMPOBCACHUA UCCIICAOBaHNUs, ACIATh BBIBO/JAbI, MHTCPIIPCTUPOBATL PC3YJIbTAThI H3.6JHOI[CHPIFI " OIIBITOB,

— IPOBOJUTH OIBITHI 10 HAOIIOAEHUIO (U3NYECKUX SABJICHUN WK (PU3MUECKUX CBOWCTB TeJl (M3yuyeHue
BTOpOro 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHMsI SHEPTUHU; 3aBUCUMOCTb IIepHo/ia KojieOaHui
IPY>KHHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPYKHUHBI U HE3aBUCUMOCTb OT aMIUIUTYbI
MaJIbIX KOJIeOaHuil; MPsMOIMHENHHOE paclpoCTpaHEHUE CBETa, pas3jioKeHHe Oelnoro cmeTa B
CIIEKTp; U3y4EHHE CBOUCTB M300paKEHUS B IUIOCKOM 3€pKaJle M CBOMCTB M300pakeHHs IpeIMETa B
cobupartoriei JinH3e; HaOMI0IeHNEe CIUIOIMIHBIX U JMHEHYAThIX CIIEKTPOB U3JIY4EHHS): CAMOCTOSATEIIBHO
coOupaTh yCTaHOBKY M3 N30BITOUHOrO Habopa 000PYAOBaHUS; OIUCHIBAThH XOJ1 OIBITA U €T0
pe3yiabTaThl, GOPMYIUPOBATH BBIBOABI;

— MPOBOJUTH IMPU HEOOXOAMMOCTH CEPHUIO TIPSIMBIX U3MEPEHUH, ONIPENIeIsis CpeAHEE 3HAUCHUE
u3MepsieMoi BenuYuHbI (POKYCHOE paccTOsHUE COOMPArOIeH JIMH3bI); 000CHOBBIBATh BHIOOP criocoba
M3MEpEHUS/U3MEPUTENLHOTO PUOopa;

— MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEIMYUH C UCTIOIb30BAaHUEM MPSIMbIX
U3MepeHuil (3aBUCUMOCTh IIyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JABM)KEHUU 0€3 HadallbHOM CKO-
POCTH; TeproAa KosledaHni MaTeMaTHYeCKOro MasiTHUKA OT JJIMHBI HUTH; 3aBUCMOCTH yTJIa
OTpa)KEHMsI CBETA OT yIJla MaJEeHUs U yIila IpeJOMIICHUs OT yIila MaJeHus): INIaHUpOBaTh UCCIE10-
BaHUE, CAMOCTOSTENILHO COOMPATh YCTAHOBKY, (PMKCHPOBATh PE3YIbTAThI MOJIyY€HHON 3aBUCUMOCTH
(¢u3nUecKrX BEIMUUH B BUE TaOIMIl ¥ rpauKOB, JeNaTh BEIBOBI 110 pe3yJbTaTaM HCCIeI0BaHUS;

— HPOBOAUTH KOCBCHHBIC U3MCPCHU (1)I/I3I/I‘ICCKI/IX BCIINYHMH (Cpe,ZLHHH CKOPOCTb U YCKOPCHUEC TCJIa IIPU
PaBHOYCKOPCHHOM JIBUKCHHUHU, YCKOPCHUC CBO6OI[HOFO naaCHUs, JKECTKOCTh IIPpY’XUHBI, KOBCI)(I)I/II_[I/ICHT
TPCHUSA CKOJIBXKCHUS, MCXAHUYCCKas pa60Ta U MOIIHOCTb, 4aCTOTAa U ICPUO KoJieOaHU
MAaTEMaTUUYCCKOTO U IMPYXKUHHOI'O MAasATHUKOB, OIITUYCCKAd CUJIa COGI/IpaIOH_[Cﬁ JINMH3bI, pa,Z[I/IOaKTI/IBHHﬁ
(bOH)Z IJIaHUPOBATb U3MCPCHU; COGI/IpaTB OKCHICPUMCHTAJIbHYIO YCTAHOBKY U BBIITOJHATL H3MCPCHUA,
(R (14% npennomeHHoﬁ HUHCTPYKIHWHU; BBIYHUCIATE 3HAYCHUEC BCIIMYMHBI U aHAJIM3UPOBATH IMOJIYUYCHHEBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUN;
— coOmoaTh MpaBuiIa TEXHUKH 0€30MaCHOCTH MPH padboTe ¢ 1ab0paTOpHBIM 000PYIOBAHHUEM;

— pa3jindaTb OCHOBHBLIC IPU3HAKH U3YUYCHHBIX (I)I/ISI/I‘-IGCKI/IX MOJETIeH: MaTcepHraJibHad TOUKaA,
a0COJIIOTHO TBép)IOe TEJ0, TOYCYHBIM NCTOUHHK CBE€Ta, JIy4, TOHKas JIMH34, INIaHCTapHasd MOJCJIb aTOMa,
HYKJIOHHad MOJ€CJIb aTOMHOTO SAJpa,

— XapaKTepu30BaTh NIPUHLHUIIBI IEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPOI
Ha UX OMHMCaHUA (B TOM YHCIIE: CIUAOMETP, JATYUKHU MOJIOKEHUS, pACCTOSIHUS U YCKOPEHHU S, paKeTa,
9XO0JIO0T, OYKH, IEPUCKOT, (hOTOAMMNapar, ONTUYECKUE CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETP, Kamepa



BusbcoHa), HCIonb3yst 3HaHUS O CBOMCTBAX (PU3MUECKUX SABICHUN U HEOOXOAUMBIEC (PU3NYECKHE

3aKOHOMCPHOCTHU;,

— HCIOJIB30BATh CXCMbI U CXCMATUYHBIC PUCYHKH U3YUCHHBIX TCXHUYCCKUX yCTpOﬁCTB,
HU3MEPUTECIIbHBIX HpI/I60pOB 1 TCXHOJIOTMYECKUX IMPOUECCOB IIpU PECIICHHUN y‘le6H0'HpaKTI/I‘ICCKI/IX 3a1a4,
OIITUYCCKUEC CXEMBI U1 ITIOCTPOCHUA H306pa)1(eHHI>'I B INIOCKOM 3CpKaJIC 1 co6npa101uel71 JIMH3C,

— TPUBOAUTH MPUMEPBI/HAXOAUTh HHPOPMAIIUIO O IPUMEPaX MPAKTHYECKOTO UCTIOIb30BaHUS
(bu3MUYECKUX 3HAHMI B TIOBCETHEBHOM KU3HHU JJIs 0OecTieueHus: 6€30MacHOCTH IIpH 00palieHuu ¢ mpuoo-
paMu U TEXHHYECKUMH YCTPOUCTBAMH, COXPAaHEHHS 3I0POBbs U COOIIOICHHSI HOPM 3KOJIOTHYECKOTO
MIOBEJICHHSI B OKPYIKAIOIIEH cpejie;

— OCYUIIECTBJIATH MOUCK UHPOPMAITUH PU3NIECKOTO COICPKaHUS B CeTH MHTEpHET, CaMOCTOSTEIIBEHO
(hopMyIHpys MOMCKOBBIN 3aMIPOC, HAXOAUTh MYTH OMPEACIICHUS JOCTOBEPHOCTH OJITY4CHHON
nH(pOpMaLIUK HAa OCHOBE UMEIOIIUXCS 3HAHUI U JOTIOJHUTEIbHBIX HCTOYHUKOB;

— HCIMOJIb30BaTh MPH BBHIIOJIHEHUHU YUEOHBIX 3aJJaHUI HAyYHO-TIONYJISIPHYIO JUTEparypy (pusnueckoro
coJlepKaHus, CIPABOYHbBIE MaTEPHUAJIBI, pecypchl ceT VIHTepHeT; BiIageTh npuéMamMmu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBanus HH(GOpMaIK U3 0THON 3HAKOBOIM CHCTEMBI B JIPYTYIO;

— CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(POPMALIUU U3
HECKOJIbKUX UCTOYHUKOB (DU3MUECKOTO COACPIKAaHUS, TyOIIMIHO MPENICTABIIATE PE3YIbTATHI IPOSKTHON
WJIM UCCIIEIOBATEIBCKON AEATEIbHOCTH; IIPU 3TOM I'PaMOTHO HUCIIOIb30BATh U3yYEHHBIN TOHATUINHBINA
anrnapar u3y4aeMoro pasjeiia (GU3uKU 1 COPOBOXKIATh BHICTYILICHHE IIPE3EHTALMEN C yUETOM
0CcOOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINIAHUPOBAHUE

aBTOMOOMJIS U T. I1.);

OO6cyK/IeHHe BOBMOXKHBIX IPUHIIUIIOB ICHCTBHS NPUOOPOB, N3MEPSIOIINX CKOPOCTh (CIIUIOMETPOB);
BsluncIieHHe Iy TH ¥ CKOPOCTH IIPH PABHOYCKOPESHHOM IIPSIMOIMHEITHOM JBI)KCHHH TeJIa;
OrmnpeeneHye IPOHACHHOrO My TH U YCKOPEHHUsI IBIIKEHUS TeJIa 110 FpapuKy 3aBUCHMOCTH CKOPOCTU
PaBHOYCKOPEHHOTO IIPSIMOJIMHEITHOT 0 IBI)KCHHS TeJla OT BPEMEHHU;

OmnpefeneHne yCKOPEHHUs TeNa IPH PaBHOYCKOPEHHOM JBIHIKEHUH 10 HAKTIOHHOI! ILIIOCKOCTH;
Vi3MepeHue neproa U 4acTOThI 0OPAILeH s TelIa IO OKPYKHOCTH;

OrmnpepeneHre CKOPOCTH PABHOMEPHOTO IBHKSHHS TeJIa [0 OKPY>KHOCTH;

Penrenue 3aa4 Ha onpeeIeHUe KHHEMAaTHYSCKUX XapaKTePHCTHK MEXaHHIECKOrO JBIKCHHS
Pa3IHNYHBIX BUIOB;

Pacrnio3HaBaHue U NpHOMIDKEHHOE OMUCAHHIE PA3IHIHBIX BUIOB MEXaHUYECKOTO ABHIKCHUS B IPUPOLE
U TeXHHKe (Ha IpUMepax CBOOOJHO MaafOIIHX TeJl, JBUKSHHS )KUBOTHBIX, HEOSCHBIX TeJ,
TPaHCHOPTHBIX CPEJICTB U JP.);

Ne HaumeHoBaHHe pa3/iejioB U TeM KosinuecTBo yacos Jlara Bujibl 1€ T ILHOCTH Buasl, DJ1eKTPOHHBbIE
/I | IporpaMMbl H3y4YeHHs ¢opmbl (uudgposbie)
BCEro | KOHTPOJIbHBIE | NPAKTHYECKHE KOHTPOJIsI 00pa3soBaTelbHBIE
pa6oTsl padoThI pecypesi
Paznen 1. MexaHn4eckue siBJICHHUs
1.1. | Mexanu4eckoe IBH:KeHHE H 10 2 1 Ananus 1 00CyKIeHHUE Pa3INYHbIX IPUMEPOB MEXaHUUECKOT O/IBHIKCHHS; Ycrabrit
€nocodbl ero ONUCaAHUsA OO0cysK1eHUEe I'PaHUI] TPUMEHUMOCTH MOJIENIN «MATEPUAIbHAATOUKAY; orpoc;
OnucaHne MEXaHMYECKOTO JIBKXKEHUS Pa3IMuHbIMU ClIocOOaMU(ypaBHEHHUE, TabIMIA, TPadHK); ITucpMeHHbIH
AHaJIU3 )KM3HEHHBIX CUTYalMH, B KOTOPBIX NPOSIBIIAETCS OTHOCHTEILHOCTh MEXaHUYECKOTO KOHTPOJIb;
JIBHIKEHUS; KonTtpoibHas
Hab6mroneHre MeXaHUYECKOro JIBUYKEHHS TeJla OTHOCUTEIbHOPA3HbIX TeJl OTCYETA; pabora;
CpaBHEHHUE Iy TeH U TPACKTOPUI ABUIKEHHS OJJHOIO M TOT'O JKE TeJIa OTHOCUTEIBHO Pa3HbIX Tell 3auer;
OoTCuéTa; IIpaxkTHueckas
Amnanu3 1 00CyXJIeHHEe CIIOCOOO0B MPUOIMIKEHHOTO ONPEIeICHUs] MTHOBEHHON CKOPOCTH; pabora;
OnpezesieHne CKOPOCTH PABHOMEPHOI'O JIBUKEHUSI (IIAPUKA B XKMJKOCTH, MOJIENH JIEKTPUUECKOTO TecTupoBanue;




1.2.

B3aumoaeiicTBue Te

20

Habmronenue 1 00CyKCHHE ONBITOB C JBIKCHHUEM Tella P YMEHBIICHHUH BIUSIHIS APYTHX TEL,
MPEISITCTBYIOIIIX IBIKCHHUIO;

Amnanus Tekcra I'anmuiest ¢ OITHCaHHEM MBICTIEHHOTO SKCIIEPUMEHTA, 000CHOBBIBAIOIIECTO 3aKOH
MHEPLMY; BBIIOIHEHNE 331aHU#1 [0 TEKCTY (CMBICIIOBOE YTCHHE);

OO0cyx1eHHE BO3MOXKHOCTH BBIIOTHEHHS 3aKOHA HHEPIIMH B PA3JIMYHBIX CHCTEMAX OTCUETa;
Hab6nroneHne u 006CyXA€HNE MEXaHMYECKUX SIBICHHI, IPOUCXOIAIIMX B ccTeMe oTcuéTa « Tenexka»
py €€ pABHOMEPHOM H YCKOPECHHOM JBM)KCHUH OTHOCUTENILHO KaOuHeTa GU3HKN;

JleiicTBHS C BEKTOPAMH CHII: BBINOJTHEHHUE 3a1aHUI [0 CIIOXKEHUIO U BBIUUTAHUIO BEKTOPOB;
HabnroaeHne u/uny NpoBeeHNE ONBITOB, AEMOHCTPUPYIOIIHX 3aBUCUMOCTb YCKOPEHHS Tela OT
MIPUJIOKCHHOM K HEMY CHIIBI U MacChl TEIa;

AHanus 1 00BbSICHEHHE SIBIICHHUIT ¢ HCIIOIB30BaHUEM BTOPOTro 3akoHa HbroTOHa;

PemeHue 3a1a4 ¢ UCIOIb30BAHUEM BTOPOro 3aKOHA HbIOTOHA U IIPaBUIIa CIIOKEHHMS CHIT;
Onpenenenue KECTKOCTH MPYKUHBI;

AHau3 cuTyaluii, B KOTOPbIX HAOMIOAAI0TCS yIIpyrue AeopMalny, U X 0ObICHEHUE ¢
HCIIONB30BaHUEM 3aKoHa ['yKa;

Pemenue 3a1a4 ¢ UCIOIB30BaHNEM 3aKoHa ['yka;

HccenenoBanue 3aBUCHMOCTH CHITBI TPEHHUS CKOJIBKEHHMS OT CUIIBI HOPMAJIBHOTO JaBJICHUSL.
OOcyXIeHHE pe3yIbTaTOB HCCIICOBAHNS;

Onpenenenne K0d3QGUIMEHTA TPEHHS CKOIbKECHHUS;

VI3mMepeHune CUITBI TPEHHS TIOKOSI;

Pemenne 3a1a4 ¢ HCIONB30BaHUEM (POPMYJIBI JUTSI CHIIBI TPEHUSI CKOJIBIKCHUS;

AHaU3 IBHKCHHS TEJ TOJIBKO MOJ AEHCTBUEM CHIIBI TSHKECTH — CBOOOIHOTO MaJCHHUS;
OOBsCHEHNE HE3aBUCUMOCTH YCKOPEHHUS CBOOOIHOTO aICHHs OT MACChI TEJIa;

Ol1eHKa BEJIMYUHBI CUIIBI TATOTCHUS, ACHCTBYOIIEH MEX Ty IBYMs TelaMu (JUISt pa3HBIX Macc);
AHau3 IBHKCHUS HEOSCHBIX TEJI MO ICHCTBHEM CHIIBI TATOTCHUS (C UCIIOJIb30BAHHEM
JIOTOTHUTEIIBHBIX HICTOYHUKOB MH(OPMALIIHN);

Pemenne 3a/1a4 ¢ UCIOJIb30BAHUEM 3aKOHA BCEMHPHOTO TATOTCHUS U (POPMYJIBI IS pacyETa CHIIBI
TSOKECTH;

AHaJIU3 OPUTMHAIBHOTO TEKCTA, OIIMCHIBAIOILETO MPOSIBIICHNS 3aKOHA BCEMUPHOT'O TSATOTEHHMS;
BBITIOJIHEHHE 331aHHUI 110 TEKCTY (CMBICIIOBOE YTCHHE);

HaGutronenue 1 00Cy>k1€HHE ONBITOB 10 M3MEHEHHUIO BECa TeJa IIPU YCKOPEHHOM JIBHXKEHHH;
AHanu3 ycJI0BUit BOSHUKHOBEHHSI HEBECOMOCTH U IEPETPY3KH;

Pemenne 3a/1a4 Ha ONpe/IeICHNE Beca Tella B Pa3INYHbIX YCIOBHSX;

AHau3 cul, ISHCTBYIOIINX Ha TEJI0, HOKOSIIEECs Ha OIope;

OmnpeeneHne [EHTPa TSHKECTH Pa3IUYHbIX TEJT;

VcTHbIi
orpoc;
ITucbmeHHbIN
KOHTPOJIB;
Konrponsnas
paborta;
TectupoBanue;

13

3akoHbI COXpaHeHHUs

10

AHanu3 cuTyalui B OKpy»Karolei >KU3HU € UCII0Ib30BAHUEM 3aKOHA COXPAaHEHHSI UIMITYJIbCa;
PacrniozHaBaHue sIBJICHUS PEAKTUBHOT'O IBIDKEHMS B pupoje 1 TexHuke (MC — Guosnorus);
TIpuMeHeHue 3aK0Ha COXPaHEHHs MMITyJIbca JUIsl pacyéTa pe3ysIbTaToB B3aUMOACHCTBUS Tel (Ha
MPUMEPAxX HeYIPYroro B3auMOCHCTBHUS, yIPYTOro LEHTPAIbHOIO B3aUMOCHCTBHS IBYX
OJJMHAKOBBIX T€JI, OZHO M3 KOTOPBIX HEIIOIBHKHO);

Pemenue 3aa4 ¢ MCHOJIb30BaHUEM 3aKOHA COXPAHEHHUS MMITYJIbCA,;

M3mepenne noTeHIHAIbHON SHEPTUH YIPYTO Ae(OPMUPOBAHHOM MPYKUHbI;

IIpumeHeHue 3aK0Ha COXPAHEHHUs] MEXaHUUYECKON YHEPIUH JIIsl pacuéra NOTEHIIMATbHON U
KHUHETUYECKON SHEpruii Tena;

Permienue 3a1a4 ¢ MCNONIB30BaHUEM 3aKOHA COXPAHEHHsI MEXaHHUECKOH SHepruu;

VYerablit
orpoc;
ITucemeHHbIH
KOHTPOJIb;
KonTponpHas
pabora;
TectupoBanue;

Wroro no pa3geny
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Paznien 2. MexanndecKkue KOJeOAHUA U BOJTHBI




2.1. | MexaHuuyeckue Koj1e0aHust 7 0 Ha6uronenue konebanuii o IeHCTBHEM CUII TSHKECTH M YIPYTOCTH U OOHapy>KeHUE HOJ0OHBIX YcTHbli
KoJIeOaHHI B OKPYIKAIOLIEM MHPE; orpoc;
Amnanu3 konebaHuii rpy3a Ha HUTU U Ha nIpyxuHe. ONpeieNIieHHe YacTOThI KoeOaHui ITuceMennsIi
MaTeMaTHYECKOTO U MPYKUHHOTO MasTHUKOB; KOHTPOJIb;
Hab6nroneHne 1 00bsICHEHHE SIBICHUS PE30HAHCA; IpakTuueckas
HccenenoBanue 3aBUCHMOCTH IIEPUO/Ia KOJIeOaHUI MOABEIICHHOTO K HUTH IPy3a OT JUIMHBI HUTH; paborta;
TIpoBepka HE3aBUCUMOCTH IEPHUO/a KOJIeOaHMit rPy3a, HOABEIICHHOTO K JIEHTE, OT MacChI IPy3a;
Ha6nroneHue 1 06CcyKIeHHE ONBITOB, AEMOHCTPUPYIOLINX 3aBUCUMOCTB IIEPUO/ia KoneOaHui
MPYXUHHOTO MAsITHUKA OT MACChI IPY3a U )KECTKOCTH TPYKHHBI;
TIprMeHeHHe MaTEMAaTUYECKOT0 M IPYKUHHOTO MasiTHUKOB B KAUECTBE MOZIEIICH J1JIs OIIUCAHUS
KoneOaHMil B OKPYIKAIOIIEM MUPE;
Pemienue 3a1a4, CBA3aHHBIX C BEIYMCICHUEM WM OLEHKOI YacTOTHI (IIeprojia) KosieOaHuid;

2.2. | MexaHu4ecKHe BOJHBI. 3BYK 8 1 OOGHapy>KeHHEe 1 aHaJIM3 BOJHOBBIX SIBJIICHHI B OKPYIKAIOIIEM MUPE; VYcrHbrit
Habmonenue pactipocTpaHeHuUs! IPOAOJIBHBIX U IIOIIEPEYHBIX BOJIH (Ha MOJICNIN) U OOHApYy KeHHe or1poc;
AHAJIOTMYHBIX BUJIOB BOJIH B IPUPOJE (3BYK, BOASHBIC BOJIHBI); TTuceMeHHBbIH
BelunciieHe AMHBI BOJIHBI U CKOPOCTH PACIPOCTPAHEHHs 3BYKOBBIX BOJIH; KOHTPOJIb;
DKCIIepUMEHTaJIbHOE ONPEEICHHE I'PAHHI] YACTOTHI CIIBIIIMMBIX 3BYKOBBIX KOJICOaHMIA; KonrposbHas
HabroneHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI (B TOM YHCJIE C UCIIOJIb30BAHUEM pabora;
MY3BIKaJIbHBIX HHCTPYMEHTOB);

Hroro no pazaeny 15

Pa3zzen 3. DJIeKTPOMATHUTHOE 0JI€ H 3JIeKTPOMATHUTHBIE BOJIHBI

3.1. | DyIeKTPOMATHUTHOE M0JIe U 6 1 Tloctpoenue paccyxaeHuit, 000CHOBBIBAIOIINX B3aUMOCBSI3b IIEKTPHYECKOTO M MArHUTHOTO MOJICH; VYerusrit

3J1€eKTPOMATHUTHbIE BOJIHBI DKCIIepUMEHTaIbHOE N3yYESHUE CBOWCTB 2JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C TOMOIIBIO or1poc;

MOOHIIBHOTO TeedoHa); TTucsMeHHbIH
AHanu3 peHTITeHOBCKUX CHUMKOB Y€JIOBEUECKOr0 OPraHn3Ma; KOHTPOJIb;
AHanu3 TeKCTOB, OMUCHIBAIOIINX IIPOSIBIICHHUS JIEKTPOMArHUTHOTO N3JTy4CHHUS B [IPUPOJIE: )KUBBIS KonrposbHas
OpraHU3MBbl, H3JIy4eHHs HEOSCHBIX TeJl (CMBICIOBOE YTCHHE); pabora;
PacrniosHaBaHne 1 aHaIM3 Pa3IMYHbBIX IPUMEHEHHH YJICKTPOMArHUTHBIX BOJIH B TEXHHKE;
Perienue 3a1a4 ¢ ncnonb3oBaHueM HOPMYJT AJIsI CKOPOCTH JIEKTPOMATrHUTHBIX BOJIH, JUTMHBI BOJIHBI U
4aCTOTBI CBETA;

Wroro o pazaeny 6

Paznen 4. CBeToBbIe siBJIeHUS

4.1. | 3akoHBI pacnipocTpaHeHusi cBeta | 6 0 HabumntoneHue onbITOB, AEMOHCTPUPYIOIIHX SIBJICHUE IPSIMOIMHEHHOr O pacipoCTPaHEeHHsI CBEeTa VYerublit
(BO3HMKHOBEHHE TEHH U MOJYTEHH), 1 X HHTEPIPETALHS C UCITOJIb30BAHHEM MOHSTHS CBETOBOTO orpoc;
Jy4a; ITucemeHHbIH
OOBsICHEHHE 1 MOJCTIMPOBAHUE COTHEYHOTO U JTYHHOT'O 3aTMEHHIA; KOHTPOJIb;
HccnenoBanne 3aBUCHMOCTH yTJla OTPAXKEHHsI CBETOBOT'O JIyya OT yIJia [aJCHUsI; TectupoBaHue;

M3yuenne cBOWCTB M300paKeHHs B INIOCKOM 3€pKaJe;

Habmronenne 1 00bsICHEHHE OIBITOB MO MOTYYCHHIO N300paXkEeHHI B BOTHYTOM H BBIITYKJIOM
3epkanax. HabmoaeHue n 00bsCHEHHE OMBITOB 10 NPEJIOMIICHHIO CBETA HA TPAHHIIC PA3IHYHbIX CPE],
B TOM YHCJIC OIBITOB C MOJHBIM BHYTPEHHHM OTPaXKCHUEM;

HccnenoBaHue 3aBUCHMOCTH yIJla IPEJIOMJICHHS OT yIJla a/IeHHsl CBETOBOTO JIyda Ha IPaHHIEe
«BO3IYX—CTEKJIIOM;

Pacnio3naBanue siBeHUI OTpaskeHUsI U IPEJIOMIICHUS CBETa B IOBCETHEBHOM XKU3HU. AHAINU3 U
00BSICHEHUE SIBIICHUS ONITHYECKOTO MUPAXKa;

Pemenne 3a1a4 ¢ HCIOJIb30BaHUEM 3aKOHOB OTPasKEHUS U IIPEIIOMIICHUS CBETA;




4.2. | JIun3bl M onITHYECKHE NPUGOPBI 6 Tlomyuenue n306pakeHuit ¢ MOMOIIBIO cOOHparoIIeil 1 paccenBaroNeH JINH3; Yerusrit
Onpezenenne HOKYCHOTO paCCTOSHHS M ONITHYECKOH CHIIBI COOMPAIOILEH JTNH3bI; ompoc;
AHanu3 ycTpolCcTBa M IPUHIIMIIA IEHICTBUS HEKOTOPBIX ONTHYE CKUX IPHOOPOB: (hoToanmnapara, ITuceMennsIi
MHKpockorna, Teneckona(MC — GHoorust, aCTpOHOMH); KOHTPOJIb;
AmHanu3 sIBICHU#H OJIN30pPyKOCTH H JJaJIbHO30PKOCTH, IPHHIUIA JeicTBUs 0ukoB (MC — Guonorust); KonTtpoinbHas
pabora;
3ayerT;
ITpakTHyeckas
paborta;
4.3. | Pasioxkenue 6eJioro cera B 3 Hab6roneHue o pasinoxeHuIo 6eI0ro CBeTa B CIIeKTp; VcerHbrit
CHEeKTp HaGuronenue u 00bICHEHHE OIBITOB IO TTOIYUSHHUIO OEI0r0 CBETa IPHU CI0KESHUH CBETA Pa3HBIX orpoc;
IIBETOB; KonrposbHas
TIpoBeneHne u 0OBSICHEHNE OIBITOB IO BOCIIPUSITHIO IIBETA IIPEJIMETOB IIPH X HAOIIOICHUH Yepe3 pabora;
LBETOBBIC (DUIBTPHI (LIBETHBIC OUKN);
Hroro no pazaeny 15
Paznen 5. KBantoBbIe siBJIeHUsI
5.1. | HcnyckaHue U norJiouienue ceera | 4 O0cysxeHue 1enu oneiToB Pesepdop/a 1o ucciieJo0BaHHI0 aTOMOB, BbIJIBHKEHHE THIIOTES O VYcerHblit
aToMoM BO3MOXKHBIX PE3yJIbTaTaX OINBITOB B 3aBUCHMOCTH OT IIPEIOJIaraéMoro CTpOCHUs aTOMOB, or1poc;
(hopMyJIpOBaHHE BEIBOJIOB U3 PE3yJIbTATOB OIBITOB; IpaxTuyeckas
O6cyskeHre NPOTUBOPEUHiA IIaHETAPHOM MOJIENIN aTOMa ¥ OCHOBaHui1 11 runore3sl bopa o paborta;
CTAI[MOHAPHBIX OPOUTAX HIEKTPOHOB;
HabOmonenue CIUIOMHBIX U JIMHEHYATHIX CIIEKTPOB U3JIy4YCHUs Pa3InyHbIX BeuecTB. OObscHeHNE
JIMHEHYAThIX CIICKTPOB M3JTy4YCHUS;
5.2. | CTpoeHue aTOMHOIO siipa 6
5.3. | SnepHble peakuun 7 Pemenue 3agau ¢ HCHoIb30BAHNEM 3aKOHOB COXPAaHEHMS MAaCCOBBIX M 3apsOBbIX YHCEN Ha YcTHbIIT
omnpe/eeHIe pe3yIbTaToB SIIEPHBIX PeaKiinii; aHaIN3 BO3MOYKHOCTH HJIH HEBO3MOXKHOCTH SIICPHOM orpoc;
peaximu; KonTtposbHast
OLeHKa SHEPIUH CBSI3U sIIEP C UCIOb30BaHUEM (popMyIibl DHHIITEHHA; pabora;
OO6cyx/IeHre TIepPCIIeKTHB HCTIONIb30BAHMS YIIPaBIISIEMOT0 TEPMOSIIEPHOTO CUHTE3a; ITpakTHueckas
OOCyX/IeHHE IPSUMYLIECTB 1 SKOJIOTHYECKUX HPOOJIEeM, CBSI3aHHBIX C siiepHOii sHepreTukoil (MC — | pabora;
9KOJIOTH);
Wroro no pazaeny 17
Paznen 6. IloBTOpHTEIbHO-06001AKOIIMIT MOTYJIH
6.1. | Cucremarusanus u 06061EeHE 9 Brinonxenne yueOHbIX 3a/laHuUi, TPeOYyIOMIMX AEMOHCTPALIMH KOMIETEHTHOCTEH, XapaKTepU3yIOIIHX YcrHbrit
NPeIMETHOTO CO/IePKAHUS U €CTEeCTBEHHOHAYYHYIO TPAMOTHOCTb: - IPUMEHEHHsI OIyYSHHBIX 3HAHUI JUIs HAyYHOTO 00BICHEHUS orpoc;
ONBITA AESITeIbHOCTH, (U3HUECKUX SIBICHUI B OKPY’KaIOLIEH MPUPOE U TOBCEIHEB HOM JKH3HHU, a TAKIKE BBISIBICHUS TTuceMeHHbII
NPUOGPETEHHOT O NPU U3YyYeHHH (hU3HUECKUX OCHOB Psifia COBPEMEHHBIX TEXHOIOTHIf;- IPHMEHEHHSI OCBOCHHBIX YKCIIEPUMEHTAIbHBIX KOHTPOJIb;
BCero Kypca Gpusnkun YMEHHI JU1s Hcciae0BaHus (PU3HUECKUX SIBICHHUIL, B TOM YHCJIC IS IPOBEPKU THITOTE3 U BBISBICHHS TectupoBaHue;
3aKOHOMEPHOCTEIH;
Permienne pacuéTHBIX 3a/1a4, B TOM YHCIIC TPEATOJIAraoliX HCIoIb30BaHue GU3NUECcKoil Moieu 1
OCHOBaHHBIX Ha COJCPKaHUN PA3IMYHBIX PA3/eoB Kypca (pusnkwy;
Hroro no pazaeny 9
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INOYPOYHOE IINTAHUPOBAHUE

CKOPOCTH.
[lenTpocTpeMuTenbHOE
yCKOpeHue

Ne | Tema ypoka KosunvecTBO 4acoB Oobopyno | Buasbl,
n/n BaHHe (opmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
«Touku | KOHTpOJS
padoThI padoThI
pocTay

1. MexaHudeckoe ABUKEHUE. 1 0 0 YcrHbliii
MarepuanbHas TOUKa. 0IIpOC;
Cucrema orcuéra

2. | OTHOCUTENBHOCTD 1 0 0 YcTHbIT
MEXaHHYECKOTO IBUKECHUS OT1poC;

[T1ucbMeHHBII
KOHTPOJIb;

3. | PaBHOMepHOE npsMosnHeiHOE | 1 0 0 Hlarunk VeTHBII
JIBUKCHHC FIBIDKCHIA OI1poc;

4. | HepaBHOMEpHOE 1 0 0 YcTHBIT
NPSIMOJIMHEHOE IBHKEHUE. OTIpOoC;
Cpenssisi © MTHOBEHHAS [TuceMeHHbIi
CKOPOCTH TeJla Ipu KOHTPOJIb;
HEPABHOMEPHOM JIBH>KEHUU

5. | KonrpombsHas padora Nel 1 1 0 KontposnbHas
«PaBHOMEpHOE U pabora;
HEPABHOMEPHOE JIBIKECHUE)

6. | Yckopenue. 1 0 0 VYcerHbiit
PaBHOyCcKOpeHHOE OIIpoC;
MPSMOJIMHENHOE IBUKEHUE [IuceMenHbI

KOHTPOJIb;

7. | JJaboparopuas pa6ora Nel 1 0 1 Hlarunk IIpakTuueckas
«HccnenoBanue 3aBUCHMOCTH FIBIDKCHHA pabora;

YT OT BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBI)KEHUHT
0e3 HauaIbHON CKOPOCTH»

8. | CBobomnoe magenue. OnbiThl | 1 0 0 VYcerHbiit
lNanunes OIIpOC;

9. | PaBHOMepHOE ABMKCHHE T1O 1 0 0 VYcrHbIi
okpyxHocTH. [Tlepuon n OIIpOC;
4acTOTa 0OpaIeHHUs. ITnceMeHHBIH
JInnelinas n yrinosas KOHTPOJIb;




10. | KonTtponsHas pabota No2 KontposnbHas
«PaBHOYCKOpEHHOE pabora;
JIBWKEeHUE. [[BHXKEHHE 10
OKPYKHOCTH»
11. |Ilepssrii 3akoH HetoToHa YcTHbBIT
OTIpOC;
12. | Bropoii 3akon HeroToHa YcTHbil
OT1poC;
13. | Tpernii 3axoH HeroToHa YcTHbBIT
OTIpOC;
14. | [IpuHuMn cynepno3uuu Cui VYcerHbii
OTIpoC;
TectupoBanue;
15. | Pemenwue 3ama4d o reMe YcrHBIIT
«3akonbl HetoTOoHa» OIpoc;
ITucbmeHHbIN
KOHTPOJIb;
16. | Kontponbnas padora Ne3 Konrponbnas
«3akonsl HeroToHa» paborta;
17. | Cuna ynpyroctu. 3akoH ['yka YcTHbIl
OTIpOC;
18. | Pemenwue 3a1a4 mo teme YcTHBIN
«3akoH ['yka» OIIpOC;
[IuceMenHbI
KOHTPOJIb;
19. | Cuna TpeHus: cuia TpeHUs YcrHbIl
CKOJIB)KEHUSI, CHJIA TPECHUS OTIpOC;
TIOKOSI, IPYTHE BUIBI TPESHUS
20. | Pemenue 3a/1a4 o Teme YcTHBIN
«Cwuia TpeHus» OTIpOC;
[IuceMenHbI
KOHTPOJIb;
TectupoBanue;
21. | Cuna TSXKECTH U 3aKOH VYcerubiit
BCEMHUPHOTO TSATOTCHHS OTIpOC;
22. | Pemenue 3a1a4d mo TeMe YcrHbII
«3aK0H BCEMHUPHOTO OTIpoC;

TATOTCHUA U CHUJIA




23. | YckopeHue cBOOOTHOTO YcTHBIN
najzeHus. [IBmkeHue riaHer OT1poC;
Bokpyr ComHiia. [lepsas [TucrMeHHBII
KOCMHUYECKasi CKOPOCTh KOHTPOJIb;

24. | HeBecoMOCTh U TIEpeTpy3KH. YcTHbBIT
Pemenue 3amay mo Teme OTpoc;
«YckopeHue cBOOOIHOTO
nanenus. [leppas
KOCMHUYECKasi CKOPOCTh)»

25. | KontponbHas padorta N4 KontposnbHas
«B3anMonencTBue TEI) pabora;

26. | PaBHOBecue maTepuanbHON YcTHbBIT
TOYKH OTIpoOC;

27. | AGComOTHO TBEPAOE TEIIO YcTHBIN

OTIpoC;

28. | PaBHOBecue TBEPIOroO TENA C VYcTHBIN
3aKPETUIEHHON OChIO OTIpOC;
BpalleHust . MOMEHT CHJIbI

29. | LlenTp TshxecTH YcrHbii

OTIpOoC;
[IuceMenHbI
KOHTPOJIb;

30. | Pemrenue 3agau mo reme VYcrHbII
«YclIoBHE PaBHOBECHS. OTIpOC;
MoMmeHT cuim» ITucpmeHHBIH

KOHTPOJIb;

31. | Ummynsc Tena. U3MeHeHHE YcTHbI
uMIynbsca. IMImynbc cuiibl OTpoc;

32. | 3akoH COXpaHEHUs UMITYIbCa. YcTHbIN
PeakTuBHOE NBHXKEHUE OIIpOC;

ITucemenHbIH
KOHTPOJIb;
33. | Pemrenue 3agay Ha 3aK0H YerHbi
COXpaHEHUS UMITYJIbCa OTpoc;
[IuceMenHbI
KOHTPOJIb;
34. | Mexanuueckas paboTa u YcrHbil

MOIIHOCTb

OTIpOC;




35. | Pabora cui TSOKECTH, YCcTHBIN
ynpyroctu, Tpeausi. CBsizb OIpoc;
SHEPTHH U pabOTHI

36. | Pemenue 3amau Ha pacuer YcrHBIIT
MEXaHUYECKOW paboThl U OI1poc;
MOII[HOCTH IIucrMennbIi

KOHTPOJIb;

37. |lloreHnuanbHas SHEPTUS Tela, YcrHbIi
MOJHATOTO HAJI TOBEPXHOCTHIO OTIpOC;
3evuiu [loTeHnansHas ITuceMeHHEbIN
SHEPTHS CKATON MPYKHUHBI KOHTPOJIb;

38. | Teopema 0 KHHETHYECKOM YcTHbBIT
SHEpPruu. 3aKOH H3MEHEHHSI 1 OT1poc;
COXPAHEHHUsI MEXaHUYECKON TectupoBanue;
SHEPTUU

39. | Pemrenne 3ama4 Ha 3aK0H ITuceMeHHBIH
COXpaHEHHUS SHEPTUH KOHTPOJIb;

40. | KontponbHas pabota Ne5 KontponbHas
«3aKOHBI COXPaHEHUSI B pabora;
MEXaHUKE)

41. | KomebareabpHOE IBUKEHUE. YcrHbIi
OcHOBHBIE XapaKTEPUCTUKHU OTIpOoC;
Kosie0aHui: Iepro, 4acToTa,
aMIUIUTY/a

42. | Pemenue 3aa4 Ha pacueT VYcrHbII
OCHOBHBIX XapaKTePUCTHK OTIpoc;
KoaeOanuii IIncrMeHHEbIH

KOHTPOJIb;

43. | MaremMaTH4eCKHUI U YCTHBIN
NPYKUHHBIA MasSTHKU. OTpoc;
[IpeBparieHue sHEPrux Ipu
K0JIEOATEIbHOM IBHIKEHUHU

44. | PemieHue 3a7a4 Ha pacyeT VYcrHbIit
OCHOBHBIX XapaKTePUCTHK oT1poc;
MPY>KUHHOI'O U [IncemenHsbIi
MaTEMATHYECKOI0 MasITHUKOB KOHTPOJIb;

TectupoBanue;




45. | JlabopatopHas pabora Ne2 [IpakTuueckas
«HccnenoBanue 3aBUCUMOCTH pabora;
Mepro/ia ¥ YaCTOTHI
cBOOOIHBIX KOJIEOaHUI
MasTHHKA OT JIJTAHBI €T0
HUTH»

46. | 3aryxaromue KojieOaHus. YcrHBIIT
BreinyxaeHHbIC KOJICOaHUS. OTpoc;
Pe3onanc

47. | JlabopaTopHas padora Ne3 [IpakTrueckas
«M3MepeHne yCKOpeHHs pabora;
CBOOOJTHOTO TIAZICHUS

48. | MexaHUUYeCKHUE BOJIHEI. YcTHBIT
CBoiicTBa MEXaHUYECKUX Ompoc;

BOJIH.

49. | IIpononbHBIC U TIOMIEPEUHBIC YcrHbIi

BOJTHBI OTIpOC;
[TuceMeHHbI
KOHTPOJIb;

50. | JlnuHa BoHBI. MeXaHUYCCKHE VcTHBIN
BOJIHBI B TBEPJIOM TEIIE, OIIpOC;
CEMCMMYECKHE BOJTHBI

51. | Pemenue 3amgau Ha pacuer YcrHbIf
OCHOBHBIX XapaKTePUCTHK OTpoc;
MEXAHUYECKUX BOJH ITucemeHnHbIN

KOHTPOJIb;

52. | 3Byk. I'poMKOCTb 3ByKa U YcrHbIl
BBICOTA TOHA. OTIpOC;

53. | Orpaxenue 3ByKa. YcTHBIN
Wudpa3Byk u yIbTpa3ByK OTpoc;

54. | Peurenue 3agay 1o reMe VYcrHbIit
«Mexannueckue KoyeOaHus u OTIPOC;
BOJIHBD» ITucemenHbIH

KOHTPOJIb;

55. | KontponbHas pabora Ne6 KontponbHas

«MexaHnueckue KoseOaHus pabora;
Y BOJTHBI»
56. | DIeKTpOMarHUTHOE IOJIe YcrHbI

OTIpOC;




97. | DNEeKTpOMarHUTHBIE BOJIHBI. VYcrHbii
CBoMCTBa 3JIEKTPOMArHUTHBIX OIpoc;

BOJIH

58. | [lIxana 3;meKTpoMarHUTHBIX YcTHbIT
BOJIH. Mlcrionib30Banne OIpoc;
3JIEKTPOMArHUTHBIX BOJIH JJISL [TuceMenHbI
COTOBOH CBSI3H KOHTpOJIb;

59. | DnekTpomMarHuTHas IPUPOIA YcrHbIi
cBeta. CKOpOCThH CBETA. OT1pOC;
BoiHOBBIE CcBOMICTBaA cBETa

60. | Pemenue 3amay 1o teme YcrHBIIT
«CkopocTh OIIpOC;
3JIEKTPOMATrHUTHBIX BOJIH, [TuceMenHbI
JUIMHA BOJIHBI M 4YacTOTa KOHTPOJIb;
CBETa»

61. | KonrponbHas padora Ne7 Konrponbnas
«DIIeKTPOMAarHUTHHIE paboTa;
SIBIICHUSD

62. | Ucrounuku cserta. Jlyyepas Harunk VCTHBII
MO/JI€JIb CBETA. OCBCLICHHO OI1poc;

CTH
IIpssmonuHeiiHOE
pacnpocTpaHEHUE CBETA.
3armenus ConHua u JIyHbl

63. | OrpaxkeHue cBeTa. 3aKOH YcTHBIN

OTpakKCHUsI CBETA OIIpoC;
TectupoBanue;
64. | Ilnockoe 3epkaino YcTHbIi
OT1poc;

65. |IIpenomienue cBera. 3aKOH YcTHBIN

IIPEJIOMJIEHUS CBETA OI1poC;
[IuceMenHbI
KOHTpOJIb;

66. |IlomHOe BHyTpeHHee YcrHbil
OTpakeHHE CBETa. OT1poC;
Hcnonp3oBaHne BHYTPEHHETO [TuceMenHbII
OTpPaXEHUSI B ONTHYECKUX KOHTPOJIb;
CBETOBOJIAX

67. | Pemenue 3a1a4 mo Teme YcTHBIN
«3aKOHBI OTPAKEHUS U OIIpOC;
MPEJIOMIIEHUS CBETA» [TuceMenHbI

KOHTPOJIb;




68. |JIunza, xox myueil B IMH3E. [MucbmeHHbII
OnTrueckas cuctema KOHTPOJIb;

69. |JlabopatopHas pabota Ne4 [IpakTryeckas
«M3ydyenune xapakTepuCcTuK pabora;
M300paxeHUs IpeAMeETa B
TUIOCKOM 3€pKaJIe»

70. | JIaboparopHas pabota Ne5 [IpakTuyeckas
«Omnpenenenne (HOKYCHOTO pabora;
pacCTOSIHUSL M ONTHYECKOM
CHUIIBI COOMPAIONICH JIMH3BI»

71. | Pemenue 3amay Ha YcrHBIIT
ornpenenenue GOKyCHOTO OTIpOC;
pacCTOSIHUSA U ONITHYECKON [TuceMenHbI
CHJIBI COOMPAIONIEH JINH3BI KOHTPOJIb;

72. | OnTnueckue npubOpLL: SJEeKTPOHH VCeTHBIH

bIii
¢doroarnmnapar, MUKPOCKOI OIIpOC;
MUKPOCKOTT
TEJIECKOII

73. | I'ma3 xak ontuyeckas YcTHbil
cucrema. brmuzopykocTs u OTIpOC;
JATbHO30PKOCTh

74. | Pa3znoxeHue 6enoro cBeTa B VYcTHbIl
cnektp. OneiTel HptoTOHA OT1poC;

75. | CnoxeHue CeKTpalbHbIX YcrHbIl
uBeToB. J(ucnepcus ceera OIIpOC;

76. | KonrponbHas padora Ne8 KonTponbhas
«OnTuyecKkue sIBICHUSD paborta;

77. | OnbiThl Pesepdopna u YcrHbIl
TUTaHETapHast MOJIENb aTOMa OTIpOC;

78. | Monens atoma bopa. YcTHBIN
HcnyckaHue u MoriaoueHue OTIpOC;
cBeTa aToMoM. KBaHTBI

79. | JIuneituaThie CIIEKTPHI YcrHbil

OTIpOC;

80. | JlabGopaTopHas padoTta Ne6 [MpakTudeckas
«Habmoienre crionHoro u pabora;
JUHENYaTOro CIIeKTPOB
UCITyCKaHHSI»

81. |PammoakTtuBHOCTH. Ab(a-, YerHblii
Oera- ¥ raMMa-u3ITyYCHUS OTIpOC;




82. | Ctpoenue aTOMHOTO sipa. VYcrHbiit
Hyxionnas Mmoaenb aToMHOTO OT1poC;
saapa ITuceMeHHEBIN

KOHTPOJIb;

83. | U3oronsl. PagnoakTuBHbIie YcrHBIIT
MIPEeBpAICHHUS OTIpOC;

84. |Ilepuon momypacnanaa YcTHBIN

OT1poC;

85. | [lelicTBUS paguoaKTHBHBIX [IpakTyeckas
U3JTYyYCHUI Ha KUBBIE pabora;
opranusMmel JlaGoparopHas
pabota Ne7 «3mepenue
€CTECTBCHHOT'O PaIMAIMOHHTO
¢doHa 103UMETPOMY

86. | Pemenue 3amad o teme YcTHBIN
«CTpoeHmne aTOMHOTO SIpay OTIpoC;

[TucbmenHbIi

KOHTPOJIb;
87. | SlnepHble peakuu YcrHBIIT

OTIpOC;

88. | DHeprus cBsA3HM aTOMHBIX SIJIEP. YcrHbIi
CBs13b MacChl U DPHEPTUH OT1poC;

[IuceMenHbI
KOHTPOJIb;

89. | Peaxkuuu cuHTe3a U JelcHus YcTHBIN
anep. Mctounuku sHeprun OIIpOC;
ConHua u 3B€31

90. |JlaGoparopnas paboTa Ne§ [MpakTudaeckas
«3yueHue TpeKkoB paboTa;
3apsHKEHHBIX YaCTHI] 10
TOTOBBIM (hoTOrpadusIM»

91. | SlnepHas sHepreTuka YcrHbil

OTIpOC;
92. | Pemenue 3a/1a4 1o Teme YcTHBIN
«SlaepHbie peakium OTIpOC;
[IuceMenHbI
KOHTPOJIb;
93. | Konrpomabnas padora Ne 9 o KonTponbHas

TeMe «KBaHTOBBIC SIBIICHU)

pabora;




94. | OcHOBHBIE MTOJIOKECHHUS 1 YcrHbI
MOJICKY ISIPHO-KHHETHIECKOM OTIpOC;
TEOPUHU CTPOEHHUSI BELIECTBA. [TucrMeHHBII
Macca u pa3mepbl aTOMOB H KOHTPOJIb;
MOJIeKy. OMBITHI,

MIOJITBEPKIAIOIIHE OCHOBHBIE
MIOJIOKCHHS MOJICKYJISIPHO-
KUHETHYECKOU TEOPHU

95. | Moaenu TBEpAOTO, )KUIKOTO U | 1 YcrHBIIT
ra3000pa3HOro COCTOSHUI OTIpOC;
BellecrBa. Kpucrammueckue
U amop(HbIe TBEPBIC TETA

96. | OOBsICHEHHE CBOMCTB ra3os, 1 VceTHbii
YKHUJIKOCTEH U TBEPMBIX TEJ HA OIIpoC;
OCHOBE TOJIOKCHHI
MOJICKYJISIPHO-KMHETHYECKOM
TEOPHUH

97. | CmauuBanue u KanwuisapHsie |1 YcTHBIT
SIBIICHUS OTIpOC;

98. | TeroBoe pacImupeHue u 1 YcTHBIN
cxkarue. TermmoooMeH u OIIpoC;
TEIJIOBOE paBHOBECHE.

YpaBHEHHE TEMIOBOTO
Oananca

99. | 3akon Kynona 1 YcrHbIl
HanpsxeHHOCTB OIIpOC;
BIIEKTPAYECKOTO TTOJIA. [TuceMenHbI
[TpuHIHIT CyTTepPTIO3UITHH KOHTPOJIb;
ANEKTPUYECKUX TTONEN

100. | DekTpuvecKuii TOK B 1 YcrHbii
KUAKOCTAX M ra3zax OTIpoC;

101. | Anarnoctuyeckas pabota 1 TectupoBanue;

102. | O6o0marommii ypox 1 YcerHbl

OTIpOC;
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