


IHHOACHUTEJIBHASA 3ATIMCKA

CopeprkaHue mporpaMMbl HallpaBiIeHO Ha (GOPMUPOBAHHE €CTECTBEHHOHAYYHON TPAMOTHOCTH yJaIIUXCs U
OpraHu3aIuio U3y4eHus: GU3UKU Ha JEeSITeIbHOCTHON OCHOBE. B Hell yunThIBalOTCS BO3MOXKHOCTH IIPEAMETa
B peamm3zauuu TpeboBanuit ®PI'OC OOO K mIaHUPyeMbIM JTUYHOCTHBIM U METANpPEAMETHBIM pe3yJabTaTaM
o0y4eHus1, a TaK)Ke MEKIPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YI€OHBIX IPEMETOB Ha YPOBHE
OCHOBHOT'O 001I1eT0 00pa3oBaHUsL.

OBILIASA XAPAKTEPUCTUKA YYEBHOT'O ITIPEJJMETA «®U3UKA>»

Kypc ¢pusukn — cucreMooOpas3yromuii A1l €CTECTBEHHOHAYYHBIX YI€OHBIX TPEMETOB, IIOCKOIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE MTPOLIECCOB U SBJICHUM, H3y4aeMbIX XUMHEH, OHMOJI0THel, acTpoHOMUEH
u pusnyeckoit reorpadueii. usuka — 3TO MpeaAMET, KOTOPHINA HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ] B
€CTECTBEHHOHAyYHYIO0 KapTUHY MHUpPA, HO U IPEJOCTaBIsIeT HanboJee sicHble 00pa3iibl IPUMEHEHUS! HAayYHOTO
MeTO/1a TO3HAaHMS, T.€. criocoda MoIy4eHHsl TOCTOBEPHBIX 3HaHMM 0 mupe. Hakonen, ¢pusnka — 310
MIPEAMET, KOTOPBIM HApALy ¢ APYTMMHU €CTECTBEHHOHAYYHBIMH IIPEIMETAMM JIOJKEH 1aTh NIKOJIbHUKAM
Mpe/icTaBiIeHHE 00 yBIIEKATEIbHOCTH HAyYHOTO MCCIEA0BAHUS U PAJIOCTH CAMOCTOSITENIBHOTO OTKPBITHS

HOBOT'O 3HAHHU.

OpHa 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00IIero 00pa3oBaHus COCTOUT B
(hOopMUPOBAHUN €CTECTBEHHOHAYYIHOU I'PaMOTHOCTH M HHTEpEca K HayKe Y OCHOBHOW MacChl 00YyJaromuxcs,
KOTOpbIE B JlajibHEHIIEM OyIyT 3aHATHI B CaMBIX pa3HO 00pa3HbIX cdepax nestenbHocTu. Ho He menee
BaXXHOM 3a/1auell ABJISIETCA BBISBICHHUE U MOATOTOBKA TAJAHTJIMBBIX MOJIOBIX JIFOIEH JUTsl TPOJAOIIKEHUS
00pa3zoBaHus U JaTbHEUIIeH MTPOPECCHOHAIBHON AEATETHFHOCTH B 00JACTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3JaHUU HOBBIX TEXHOJIOIMH. COrslacHO IPUHATOMY B MEXIyHapPOJHOM COOOIIECTBE
omnpeneneHuto, EctecTBeHHOHay4YHasi FPaMOTHOCTb — 3TO CIIOCOOHOCTh YENIOBEKA 3aHUMaTh aKTUBHYIO I'Pax-
JAHCKYIO MO3HULHUIO N0 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HAYKaMH, U €T0
TOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HiesIMU. HaydHO rpaMOTHBII YellOBEK CTPEMUTCS
y4acTBOBATh B apI'yMEHTUPOBAHHOM OOCYXJIEHUU PO OIIeM, OTHOCSIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPEOYET OT HEro CIEIyIOUINX KOMIETEHTHOCTEM!:

— HAY4YHO O0OBACHATH SABJICHUS,
— OILICHHMBATh U IIOHUMATb 0COOEHHOCTH HAay4YHOI'0 UCCIICAOBAHU,
— HHTCPIPETUPOBATHL JAaHHBIC U UCIIOJIb30BATh HAYYHBIC NOKA3ATCIbCTBA AJIA IMMOJIYUCHUS BBIBOIOB.

N3yuenue pu3nku cniocoOHO BHECTH peIIaoNInil BKJIaa B (OpMHpPOBAHUE €CTECTBEHHOHAYYHOU
IrPaMOTHOCTHU O0yYarOIIHXCS.

HEJIX U3YYEHHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Lenu nzydyeHus (U3MKKU Ha ypOBHE OCHOBHOTO 00111ero oOpa3oBaHus omnpeseneHs B Konuenmmm
npernoaaBaHus yueoHoro npeaMera «dusnka» B 06pazoBaTenabHbIX opranuzanusax Poccuiickoit denepanum,
peanu3yolX OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepkIEHHOU petennem Kosternn
MunucrepcTBa npocserienus Poccuiickoit @enepanuu, npotokos ot 3 aekadps 2019 r. Ne [TK-4BH.

Henu nzyyenus Gu3nuKu:

— TpuoOpeTeHne HHTEepeCca U CTPEMIICHHUS O0yJarOIUXCsl K HAYYHOMY U3YUEHHUIO TPHPOJIBI,
pa3BUTHE UX UHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— Ppa3BUTHUC Hpe,[[CTaBJICHI/Iﬁ O HAYYHOM MCTOJC MMO3HAHUA U (I)OpMHpOBaHI/IC HCCICA0BATCIILCKOTO
OTHOIICHUS K OKPY’KAIOIIUM SIBJICHUSM



— (opMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHUsI OCHOB CTPOSHHS MAaTEpUH U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

— (opmupoBaH¥me MPEACTABICHHUA O pOJIA (DU3HUKH JUTSI PA3BUTHS PYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
U TEXHOJIOTHUH;

— pa3BHUTHE MPEICTABICHUI 0 BOBMOXKHBIX chepax Oyaymiei mpoeccCHoHaIbHOM NesITeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MMOATOTOBKA K JAJIbHEHIIIEMY 00Y4YEHHUIO B 3TOM HAIIPABIICHHH.

JlocTmkeHue ITUX 1eJIei Ha yPOBHE OCHOBHOTO 00IIero o0pa3oBaHus 00eCeunBacTCsl peIicHHEM
CIIETYIOLIHX 3a/1a4:

— MpHOOpETEHUE 3HAHUH O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHUYCCKHX, TCIUIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— npuoOpeTeHrne YMEHUN OMMCHIBATh U OOBSICHATH (PU3NUYECKHE SIBJICHUS C UCTIOJIH30BAHUEM
MOJIYYCHHBIX 3HAHUI;

— OCBOCHHE METOJIOB pEeIIeHUs MPOCTEUIINX paCUETHBIX 3a/1a4 C UCIIOJIb30BAHUEM (PU3NUECKUX
MO/JIeJIel, TBOPUYECKUX U TPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHUI HaOII0AaTh NPUPOAHBIE SIBICHUS U BBIMOIHITH ONBITHI, Ja0OpaToOpHble pabOThI U
AKCIEPUMEHTAJIbHBIE UCCIIEIOBAHUS C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX PHUOOPOB;

— OCBOCHHE MPUEMOB PaboThI ¢ nHPOpMaIen GU3NIECKOTO CONePIKaHUsI, BKIIOYask HH()OpPMAIHIO O
COBPEMEHHBIX JOCTI)KEHUAX (PU3MKH; aHAIU3 U KPUTUYECKOE OI[eHUBaHHe WH(OpMaLInu;

— 3HAKOMCTBO €O cepamu TpodheCcCHOHATEHOM NEeATeTbHOCTH, CBI3aHHBIMU C (U3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3MUECKON HAYKH.

MECTO YYEBHOT'O IIPEJIMETA «®U3UKA» B YHEBHOM IIJIAHE

B cootBerctBrmM ¢ PI'OC OOO dusuka sBiuseTcs 00s3aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
oburero o6pazoBanus. JlanHas mporpaMmMa npeaycMaTpuBaeT uyueHue Gpusuku Ha 6a30BoM ypoBHE B 9
Kkiacce B 006éMe 102 yaca mo 3 4aca B HEIEIIO.



COJAEPKAHUME YYEBHOTI'O ITPE/IMETA

Pa3zgen 1. Mexanndeckue iBJICHUSA

Mexannueckoe nBuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHUUECKOTO
JNBUKEHUs. PaBHOMEPHOE IPSMOJIMHEWHOE ABIKeHUE. HepaBHOMEPHOE PSAMOJIMHENHOE JBUKECHUE.
CpenHsis ¥ MTHOBEHHAsI CKOPOCTh TeJla IPU HEPABHOMEPHOM JIBH)KEHHUU.

VYckopenue. PaBHoyckopeHHOE npsiMoauHelHoe aBmkeHue. CBoOoanoe nagenue. Onwitel [Namumnes.
PaBHOMEpHOE ABIKEHUE TIO OKPYKHOCTH. [lepro u yactora oOpanienus. JIMHeWHas U yriioBasi CKOPOCTH.
LlenTpocTpeMUTENBHOE YCKOPEHHE.

IIepssiii 3ak0oH HeroTona. Bropoit 3akon Hetorona. Tperuit 3akon HerotoHa. [Tpuniun cynepno3nnun
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHust: cujia TPeHHs CKOJIbKEHUS, CHIJIa TPEHUS TIOKOSI, IPYTrUe BUJIbI
TpEHHUSL.

Cuna TSDKeCTH M 3aKOH BCEMHPHOTO TATOTEHHUS. Y CKOpEeHUE CBOOOHOTO NaieHus. J[BIKeHUe TIaHeT
Bokpyr Cousnita (MC). [lepBast kocmMudeckasi CKOpocTh. HeBeCOMOCTh U Meperpys3KH.

PaBHOBecue maTepuanbHO Touku. AOCOTIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena ¢ 3aKpETUIEHHOM
OChI0 BpanieHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynsc tena. U3menenne nmiynbca. IMmynece cuibl. 3aKOH COXpaHEHUsT UMITyJibca. PeakTnBHOE
newkenue (MC).

Mexannyeckast pabota 1 MOIIHOCTb. PaGoTa cui TskecTu, ynpyrocTtu, TpeHust CBs3b SHEPruu U paboThl
IToTeHumanpHas 3HEPIrys Teja, MOJHATOrO HAJl MIOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas SHEPrus CKaTou

npyxunbl. Kunetnueckas sneprusi. TeopeMa 0 KHHETUYECKOW SHEPrun. 3aKOH COXPAaHECHHSI MEXaHUYECKOH
SHEepruu.

Hemoncmpayuu

Habmonenne MmexaHM4ecKoro IBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETa

CpaBHeHHE MyTel U TPACKTOPHIl IBUYKEHHS OJJHOTO U TOTO K€ Tella OTHOCUTENLHO Pa3HbIX Tell 0TCUETa
N3mepenue cKOpoCcTH U YCKOPEHHUSI IPSMOJIMHEITHOTO IBUKEHUS

HccnenoBanue Mmpu3HAKOB PaBHOYCKOPEHHOIO JIBIKEHUS

M

HaGnronenue aBrXeHUs Teja Mo OKPY>KHOCTH

6. HabGmoieHne MexaHM4YEeCKUX SIBJICHUM, TPOUCXOIAIINX B cucTeMe oTcuéTa «Tenexkay npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOnHeTa (GU3UKU

7. 3aBUCUMOCTb YCKOPEHHUS TeJla OT MacChl Tejla U ICUCTBYIOLIEH Ha HETO CHUJIbI

8. HalGmroneHne paBeHCTBA CUJI TIPU B3aUMOJCHCTBUU TEI

9. M3mMeHeHue Beca Telna Mpu yCKOPEHHOM JBMYKCHUU

10.Ilepenaua uMiynbca Opyu B3aMMOJAEHCTBUU TEN

11.ITpeoOpa3oBanHus SHEPTUH MPU B3aUMOACHCTBUU TEIN

12.CoxpaHeHue uMIyabca Mpu HEYNIPYroM B3auMOACHCTBUU

13.CoxpaHeHue UMITyJIbCa IPU aOCOTIOTHO YIIPYTrOM B3aUMOACHCTBUU

14.HabnroneHre peakTUBHOTO ABMKEHUS

15.CoxpaHeHre MexaHHYeCKON YHEPTHH MTPH CBOOOTHOM IMaJICHUH

16. CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU JBHKEHUHU Tela MO ASUCTBUEM MPYKUHBI

Jlabopamopusie pabomot u onvimul

1. KOHCprHpOBaHI/IC TpaKTa IJId pa3roHa u JaJIbHEHIIIETO PaBHOMCEPHOI'O ABUKCHUS IapUKa U
TCICKKHU

2. OHpCI[CJ'ICHI/IC CpCI[HCﬁ CKOPOCTHU CKOJIbXXCHUA 6pyc1<a HJIN IBUKCHUA IIapUuKa 110 HaAKJIOHHOM



TUIOCKOCTH

3. Ompenenenue yCKOpeHHS TeJa IPU PaBHOYCKOPEHHOM JIB)KCHHH 110 HAKJIIOHHOH MJI0CKOCTH

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBMKEHUH 03 HayaJIbHOM
CKOpPOCTH

5. TlpoBepka runoTe3bl: €Cly Ipy PABHOYCKOPEHHOM JIBI)KEHUH 0€3 HauaIbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psiJT HEUETHBIX YMCEII, TO COOTBETCTBYIOIIHUE MTPOMEXYTKHA BPEMEHHU OJIMHAKOBEI

6. VccnenoBaHne 3aBUCHMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIIBl HOPMAJIBHOTO JIaBJICHUS

7. Onpenenenne K03PpPUIUEHTA TPEHUS CKOJIbKEHUS

8. Omnpenenenue xECTKOCTH MPYKUHBI

9. Ompenenenne pabOThl CUIIbI TPEHUS ITPU PABHOMEPHOM JABM)KEHHUH TeJja 10 TOPU30HTATIBLHOM
MTOBEPXHOCTH

10.0Onpenenenrie pabOThl CHIIBI YIIPYrOCTH MPU TMOABEME T'py3a C UCIOIH30BAHHEM HETOIBUKHOTO U
MTOJIBUKHOTO OJIOKOB

11.M3yyenne 3aKkoHa COXpaHEHUS DHEPTUN

Pazgen 2. Mexannyeckune K0J1e0aHUA U BOJHBI

KonebarenbHoe apmxenrne. OCHOBHbIE XapaKTepUCTUKU KOJIEOaHUMN: IEPHOJ, YacTOTa, aMILIUTY/a.
Maremaruueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpaliienue sHeprun npu Koiae0aTeIbHOM JABHKEHHH.
3aryxatomue kojebanus. BerayxaeHnsie kosebanus. Pesonanc. Mexanndeckue BosHbl. CBOMCTBA
MeXaHH4eCKUX BOJIH. [Ipo 101bHBIE M TONEPEYHBIE BOJIHBL. [[JTMHA BOJHBI U CKOPOCTH €€ pacpoCTpaHEHHUS.
MexaHudeckne BOJHBI B TBEPIOM Teie, cericMuueckue BosHbI (MC).

3ByK. ['poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MH(}pa3Byk u yapTpa3ByK.

Hemoncmpayuu

1. Habmronenue kosiebaHui TEI MO ISUCTBUEM CHUIIBI TSHKECTH M CHUTBI YITPYTOCTH
2. Habmonienue kosebaHui Tpy3a Ha HUTH U Ha TIPYKHUHE

3. HabGmronenne BBIHYKIEHHBIX KOJIeOaHUN 1 pe30HaHCa

4. PactipocTpaHeHue MPOJI0JIBHBIX M MIOTIEPEYHBIX BOJIH (HA MOJICIIH)

5. HabGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTBI

6. AKyCTUUYECKUI pPE30HAHC

Jlabopamopnuie pabomut u onvimal

1. Ompenenenue 4acToThl U Mepro/ia KojaeOaHu MaTeMaTHYeCKOTO MasiTHUKA

2. OmnpezneneHue 4acTOThI U NIepHoa KoJeOaHui MPY>KMHHOTO MasgTHHUKA

3. UccnenoBanue 3aBUCMMOCTH TIeproa KojaeOaHuil MOIBEIICHHOTO K HUTHU Tpy3a OT AJUHBI HUTH 4.
HccnenoBanue 3aBUCUMOCTH NIepHoa KojaebaHui MPyKMHHOTO MasiTHUKa OT Macchl Ipy3a

5. [IpoBepka HE3aBUCUMOCTH TMepHOa KoJebaHui rpy3a, MOABEHUICHHOTO K HUTH, OT MacChl rpy3a 6.
OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD MEpHOa KoJaebaHui Mpy>KHHHOTO MasiTHUKA OT Macchl Ipy3a U
AKECTKOCTHU MPYKUHBI

7. U3mepeHune ycKOpeHus cBOOOTHOTO MaJACHUS

Pa3nes 3. DileKTPOMarHuTHOE 10JIe U 3JICKTPOMATHUTHBIC BOJIHBI
DNEeKTPOMarHuTHOE MoJjie. DJIEKTPOMarHUTHbIE BOJIHBI. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJH [Ikana
JIEKTPOMAarHUTHBIX BOJIH. Vcrnionp30BaHNe 271€KTPOMAarHUTHBIX BOJIH AJIs1 COTOBO CBSI3H.

3J'ICKTpOMaFHI/ITHa${ npupoaa CBCTa. CKOpOCTB cBeTa. BoTHOBBEIE CBOMCTBA CBETA.

Jemoncmpayuu
1. CBolicTBa 3JIEKTPOMATHUTHBIX BOJH
2. BonHOBEIE CBOICTBA CBETA



Jlabopamopusie pabomot u onvimul

1. 3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO Tesie(oHa

Pasnen 4. CBeToBbIe sIBJICHUSA
JlygeBast monienb cBeta. Mictounuku ceta. [IpsmonuneitHoe pacipocTpanenue ceera. 3arMenus CoHIA U
Jlynbl. OTpakenue cBeta. [nockoe 3epkaiio. 3aKOH OTpakeHUS CBETA.

[Mpenomiienne cBeta. 3aKoH npesioMyeHus cBeTa. [loHoe BHYTpeHHEee oTpakeHue cBera. Mcrnonp3oBanue
IMOJHOI'O BHYTPCHHET'O OTPAKCHUS B OIITUYCCKHUX CBETOBOAAX.

Jlunza. Xox nyueit B inH3e. OnTudeckas cucreMa oroanmnapara, Mukpockomna u teneckorna (MC). ['nma3
KaK ONTHYECKasi CUCTeMa. bIM30pyKOCTh U TAIbHO30PKOCTb.

Pasnoxxenune 6enoro csera B criekTp. OnbiTel HploToHa. ClioskeHHe CrieKTpasIbHbIX LBETOB. Jucnepcus
CBETA.

Jemoncmpayuu
1. IlpsMonuHeNHOE pacpOCTPAHEHHE CBETA.

OTpakeHue cBeTa.

[Tony4yenune n300pakeHN B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienne ceera.

OnTHYecKui CBETOBO/I.

Xon mydel B coOMparoIiei JInH3e.

XoJ1 ny4yer B pacCenBarollen JIMH3E.

® N kWD

[Tonmy4yenune n300paskeHUI ¢ MOMOIIBIO JTHH3.

9. Ipunnun aeiictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOTIA.
10.Monenn riaza.

11.Pa3nosxenue 6enoro cBeTa B CIEKTP.

12.ITonyuenue 6eoro cBeTa Mpu CIOKEHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimal
1. UccnenoBanue 3aBUCUMOCTH yIJla OTPA)KEHUSI CBETOBOT'O Jyda OT yrja MmaJieHusl.

2. N3ydyeHue xapakTepuUCTHK N300pakeHHsl MPeIMETa B IUIOCKOM 3epKaJie.

3. HCCJ’IGI{OB&HHG 3aBUCUMOCTH YyIJIa IPECIOMIICHUA CBETOBOI'O Jiy4da OT yrjia NaacHus Ha rpaHule
«BO3AYX—CTCKIIO».

4. Tlonydenue n300paxKeHH ¢ MOMOIIBIO COOMparoIIel THH3bI
5. Onpenenenue (GOKYCHOTO PacCTOSTHUSI M ONTHYECKOM CHIIBI CO OUpAIONIeil TNH3BI.
6. OMBITHI IO PA3NI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. ONBITHI IO BOCIIPHATHIO IBCTA IIPCIMCTOB IIPHU UX Ha6J'IIOI[CHI/II/I 4Cpe3 IBCTOBLIC (I)I/IJ'IBTpLI.

Pa3pen 5. KBaHTOBLIC SIBJICHUS

OnbIThI Pe3ep(1)0pna U IJIaHETapHasa MOACIIbL aTOMaA. Mogenp aToma Bopa. I/ICHYCKaHI/Ie U IIOTJIOMICHHUC
cBeTa atomoM. KBaHThl. JInHEeHyaTEIe CIICKTPBI.

PannoakTUBHOCTE. A.]'Ibq)a, ocTa u raMMan3JIydCHH . CTpOGHI/Ie ATOMHOT0 fg1pa. HYKJ'IOHHEUI MOACIb
ATOMHOTO s1pa. H30TOMEL.

PannoakTuBHBIE MMpeBpalICHUA. HCpI/IOI[ nojiypacmnaga aTOMHBIX AOCP.

Snepnsle peakuyy. 3aKOHBI COXPAHEHUS 3apsA0BOI0 U MAaCCOBOTO YKCEl. DHEPIHs CBSI3U aTOMHBIX SAEP.
CBs3b Macchl M 3Hepruu. Peaknuu cuHtesa u nenenus sep. Mcerounuku sueprun Connua u 38€31 (MC).
Snepuas sHepreTuka. [lelicTBUS paalOaKTUBHBIX U3Tyd4eHUI Ha xkuBble oprann3mbl (MC).

Jemoncmpayuu



1. CexTpbl U3I1y4eHUs U TOTJIOIIECHHUSL.

2. CexTpbl pa3IndHbIX ra30B.

3. CnekTtp BoJOpoOaa.

4. HaGmronenue TpekoB B kamepe BuibcoHa.

5. PaboTa cuéTunka HOHU3UPYIOMINX U3ITy4YCHHH.

6. Perucrpanus u3iaydyeHus NpUpoOJHbIX MUHEPAJIOB U IPOJIYK TOB.

Jlabopamopnuie pabomul u onvimal

1. HabGnroreHue CIUTOMIHBIX M IMHEWYATHIX CIIEKTPOB U3TyUEHHUSI.

2. UccnenoBanue TPEKOB: U3MEPEHHNE SHEPTHU YACTHIIBI IT0 TOP MO3HOMY IyTH (110 poTOrpadusim).
3. V3mepenue paanoakTuBHOro GoHa.

IloBTOpHUTEIHLHO-00001AKOIIUI MOLYIb

[ToBTOpHUTENBHO-0000IIIAIOIINIT MOTYJIb PETHA3HAYEH TSI CHCTEMATU3AIUN U 0000IIEHUs TPEAMETHOTO
COJIep’KaHuUs U OTbITA JEATEIIbHOCTH, TPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca (PU3MKH, a TaKkKe IS
nmoAroToBkH K OCHOBHOMY rOCyJapCTBEHHOMY AK3aMeHY MO (pu3HKe A1 00y4yarouxcs, BIOPaBIIMX 3TOT
y4eOHBIN MpeIMET.

[Ipu n3ydeHnu JaHHOTO MOAYJISl PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUBI IEATEIIbHOCTH, HA OCHOBE
KOTOPBIX 00ECIIeYNBACTCS TOCTHKEHUE MPEIMETHBIX U METANPEAMETHBIX TIJIAHUPYEMBIX Pe3yIbTaTOB
0o0y4eHus1, GOpPMHUPYETCsI €CTECTBEHHO-HAyYHasi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB MCCIICTOBAHMS
SIBJICHUH TIPUPOJIBI M TEXHUKH, OBJIAICHUE YMEHUSIMH OOBICHATh (DU3UUECKUE SIBJICHUS, IPUMEHSISI
MOJIyYCHHbIE 3HAHUS, PEIIaTh 3a7a4M, B TOM YHCJIE KAYECTBEHHBIE U KCIIEPUMEHTAJIbHBIE.

[IpuHIMIHATBEHO AESTENHOCTHBIN XapakTep JAaHHOTO pa3zelia pealn3yercs 3a CU€T TOro, YTo yJaliuecs
BBITIOJIHSAIOT 33JJaHUsl, B KOTOPBIX UM MpeiaraeTcs:

— Ha OCHOBE MOJY4YCHHbIX 3HAHUM PacroO3HaBaTh U HAYYHO OOBACHSTH (PU3NUECKHE SABICHUS B
OKpY’Karollel NpUpo/ie U MOBCEAHEBHOM KU3HU;

— HCIIOJI30BaTh HAYYHBIC METOAbI HCCIICJ0BaHUA (1)I/I3I/ILI€CKI/IX HBHGHHﬁ, B TOM YHUCJIC IJIs1 IIPOBCPKU
THUIIOTE3 U NIOJIYYCHUA TCOPETUICCKHUX BEIBOOOB;

— OOBACHATH HAay4YHbIC OCHOBBI HanboJIee BaXKHBIX ,Z[OCTI/I}KGHI/II\/'I COBPEMCHHBIX TeXHOHOFHﬁ,
HaArmpuMeEp, IpakKTHICCKOro MCII0JIb30BaHUA PA3JIMYHBIX KCTOYHUKOB S3HEPIrul Ha OCHOBEC 3aKOHA IIpe-
Bpalll€HUA 1 COXPaHCHHUA BCECX U3BCCTHBIX BUJIOB DOHEPI'HH.

Ka)KI[aSI N3 TCM JaHHOT'O pa3aciia BKIIHOYACT SKCIICPUMCEHTAJIbHOC HCCIICIOBAHUC o6o6u1a101uero
XapakKTepa. Paznen 3aBCPLIACTCS ITPOBCACHNECM JUArHOCTUYECKOMN U OLIEHOYHOM pa6OTbI 34 KypcC OCHOBHOM
IIKOJIBI.



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

Nzyuenne ¢pusuku B 9 Kj1acce HAMpaBJICHO HA JOCTHIKEHUE 00YJaIOUIMMHCS TUYHOCTHBIX,
MeTanpeIMETHBIX U IPEAMETHBIX PE3yIbTaTOB OCBOCHUS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI
Ilampuomuueckoe 6ocnumanue:
— IMpOsBIIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PM3NYECKON HAyKH;

— LIEHHOCTHOE OTHOILIEHHUE K TIOCTHKEHUSAM POCCUICKUX YUEHBIX (PU3UKOB.

I'pasxcoanckoe u 0yxo6Ho-nHpagcmeennoe 6ocnumanue:
— TOTOBHOCTb K aKTUBHOMY YYaCTHUIO B 00CYKJI€HUU OOIIECTBEHHO -3HAYMMBIX U ITHUYECKUX MPOOIIeM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKH;

— OCO3HAaHUC BAXKHOCTU MOPAJIbHO-3TUYCCKUX ITPUHIUIIOB B ACATCIIBHOCTHU y‘IéHOFO.

Icmemuueckoe socnumanue:
— BOCHPHUATHE ICTETUYECKUX Ka4eCTB GU3NYECKON HayKH: €€ rapMOHUYHOTO MMOCTPOEHHUS], CTPOTOCTH,

TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HaHUEC IECHHOCTHU q)HSquCKOﬁ HAaYKHM KaK MOIITHOT'O MHCTPYMECHTA IMTO3HAHUA MHPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUA, BAXKHEHIIIEH COCTABIISIONIEN KYIbTYPHI;

— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON NESTEbHOCTH.

Dopmuposanue Kynbomypot 300p06ba U IMOUUOHATILHO20 O1A2ONONYYUA:
— OCO3HaHHE [IEHHOCTU 06€3011acHOTO 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
BaYKHOCTHU IMPaBHJI OE30MIACHOTO MOBEJICHUSI HA TPAHCIIOPTE, HA I0POrax, C AIEKTPUUECKUM U TEIJIOBBIM
00opynoBaHUEM B JOMAIIHUX YCIOBHSIX;
— c(hopMHUPOBAHHOCTH HaBbIKa pedIeKCHH, TPU3HAHNE CBOETO MIpaBa Ha OMIMOKY U TaKOIo ke MpaBa y

APYroro 4€j10BCKaA.

Tpyooeoe eéocnumanue:
— aKTHBHOE Y4acTHE B PELICHUH NPAKTUYECKUX 3aJau (B paMKaxX CEeMbH, ILIKOJIbIL, TOPOAa, Kpast)
TEXHOJIOTHYECKON U COLMAIbHON HAIPaBIEHHOCTH, TPEOYIOLIMX B TOM YUCIIE U (PU3NUECKHUX 3HA

HUN;— WHTEpeC K MPaKTHUYECKOMY H3yueHHUI0 mpodeccuil, CBsI3aHHBIX C PUIUKOIL.

IKonozuueckoe eocnumanue:
— OpHUCHTAUHA Ha IPUMCHCHUC (1)I/ISI/I‘IGCKI/IX 3HAHUU JJI9 peuicHus 3a/ia4 B obOmactu OKPY)KaIOH_[eI\/'I
CpCabl, IJIAHUPOBAHUS IIOCTYIIKOB U OLICHKH UX BO3MOKHBIX MOCJEACTBUI IJIsI OKPY)KaIOH_[eI\/'I

CpeAbl;— OCO3HAaHHC r100aJIBHOTO XapakKTepa 3KOJIOTHYCCKUX HpO6J’I€MI/IHYTCI71 HX pCHICHUA.

Aoanmauusa 00yuarouiezoca K U3MeHAIOUWUMCA YC108UAM COUUATbHOU U RPUPOOHOUL CPedbl:—
MOTPeOHOCTH BO B3aUMOJICHCTBUU MPHU BHIMOTHEHUH UCCIIEIOBAHUN U TIPOEKTOB (PU3UUECKON
HAMPaBJIEHHOCTH, OTKPBITOCTH OTBITY M 3HAHUSM JIPYTHX;

— TMOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AeITeIbHOCT;

— HOTpC6HOCTL B (I)OpMHpOBaHI/II/I HOBBIX 3HaHI/II71, B TOM YHCJIC (I)OpMyJ'IHpOBaTB nacu, IOHATHA,



TUTNOTE3bl 0 (PU3NYECKUX OOBEKTaX U SBICHUSIX;

— OCO3HaHHE JCPUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;

— IJJAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETEHNUN HOBBIX (PH3UUYCCKUX 3HAHMIA,

— CTpeMJICHUE aHATTU3UPOBAThH U BBISIBIISITH B3AaUMOCBSI3U TIPUPOIbI, OOIIECTBA U SKOHOMHKH, B TOM
YHCIIe C UCIOIh30BaHUEM (PU3UYECKIX 3HAHUM;

— OIICHKA CBOUX JICHCTBUH C YIETOM BIIMSIHHSI HA OKPYXKAIOIIYIO CPEy, BO3MOYKHBIX IJI00ATBLHBIX

HOCJIEACTBUH.

METAINIPEAJMETHBIE PE3YJIbTATHI
YHUBeEpCcabHBIC MO3HABATEIHHBIC JICHCTBHS
bazoevie nocuueckue oeiicmeusn:
— BBISBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH 0OBEKTOB (SIBIICHUH ),
— yCTaHaBJIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCU(DUKAIIMHA, OCHOBAHHUS JUTSI 000OIICHUS U CPAaBHEHUS;
— BBISBIISTH 3aKOHOMEPHOCTH ¥ IIPOTUBOPEUHS B PACCMATPUBAEMBIX (haKTaX, JAHHBIX U HAOIIOJCHUSX,
OTHOCSIINXCS K (PU3HUECKUM SBIICHUSIM;
— BBIABJIATH IPUIHHHO-CIICJCTBCHHBIC CBS3H MTPH M3YYCHUN (PU3MUCCKHUX SBJICHUH H MTPOIIECCOB;
JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHUEM JICTYKTHBHBIX ¥ HHIYKTHBHBIX YMO3aKIIOUCHHIA, BEIJIBUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (DU3MUCCKUX BEIIMYHH;
— CaMOCTOSTEIHHO BBIOMPATh CIIOCOO pemieHus yaeOHol pu3ndeckoii 3a1auu (CpaBHEHNE HECKOIBKUX
BApUAHTOB peIlIeHNs], BEIOOp Hanboee MOAXOSIIETO ¢ YYETOM CaMOCTOSATENbHO BbIIETICHHBIX

KpUTEPHUEB).

ba3zoevle uccneoosamenwvckue oeiicmeus:
— HCTOJIL30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHMUSI;
— TPOBOJMTH IO CAMOCTOSITEIIBHO COCTaBJICHHOMY IUIAHY OTIBIT, HECJIOXKHBIN (PH3NUECKUi
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHNE (PHU3NYECKOTO SBJICHHUS,;
— OILICHMBaTh Ha MPUMEHUMOCTb U IOCTOBEPHOCTh HH(POPMAIIHIO, TTOTYYCHHYIO B X0J1€ UCCIICT0BAHMS
WJTU DKCIIEPUMEHTA;
— CaMOCTOSTENBHO (GOPMYIUPOBATH 000OIIEHNUS U BEIBOJIBI 110 PE3yabTaTaM MPOBEAEHHOTO
HaOJIIOIEHH, OIIbITA, UCCIIENOBAHMA;
— MPOTHO3MPOBATH BO3MOXKHOE JaJIbHEHIIIEe pa3BUTHE (PU3HMUECKHUX MTPOIIECCOB, a TAK)KE BIJIBUTAThH

MMpEAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmayueii:
— TPUMEHSTH PA3JINYHbIE METOIbl, HHCTPYMEHTHI M 3aIIpOChl IPU MOUCKE M 0TOOpe MH(OpMaIK WK
JAHHBIX C YYETOM IpPEeII0’KEHHON yueOHOH (r3nuecKoil 3a1auu;
— aHaJIU3UPOBaTh, CUCTEMATU3HPOBATH U HHTEPIPETHPOBATH HH(POPMAIIMIO PA3IMYHBIX BUI0B U (hopMm
IIPE/ICTaBIICHMS;
— CaMOCTOSTENIbHO BRIOMPATh ONTUMAJIBHYIO (POPMY MpeACTaBIeHNUs HHPOPMALIUU U WILTIOCTPUPOBATh

peuracMbIC 3ala4i HECIIOKHBIMU CXCMaMH, THarpaMMaMi, HHOM rpa(pm(oﬁ n ux KOM6I/IH3.I_II/I}IMI/I.

YHuBepcaabHble KOMMYHUKATUBHBIC IEWCTBUS



Obwenue:

— B X0Jie 00CY)XKJIeHHs y4eOHOTO MaTepuraa, pe3yabTaToB JIa00OPATOPHBIX pabOT U MPOEKTOB 33/1aBATh
BOIPOCHI IO CYIIECTBY 00CYX/TaeMOi TEMbI U BBICKAa3bIBATh UJICH, HAIICJICHHBIC Ha pEIICHUE 3a7aud U
noiep)kanue 01aroxenaTeaIbHOCTH OOLICHNUS;

— COIOCTABJIATH CBOU CY)KJCHHS C CY)KJICHUSIMH JPYTUX YYaCTHUKOB JIajiora, 0OHapy>KUBaTh
pasiiniaue U CXoaCTBO HO3I/IIII/H>'I; BBIpaXXaTb CBOXO TOYKY 3PCHHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX;
MyOJIMYHO TPEACTABIISATH PE3YJIbTAThl BBITIOJIHEHHOTO (PU3NYECKOTO OMBbITa (IKCIIEPUMEHTA,
HCCTIEI0BaHUS, TIPOEKTA).

CoemecmHuasn deamenbHoCmb (COMPYOHUYECHE0):

— TOHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA KOMAHHON 1 MHIUBUIYaTbHON PabOTHI MPU PEIICHUN
KOHKPETHOM (pu3nyeckoit mpoOiemsr;

— IMPpUHHUMATh OCINU COBMECTHOM ACATCIIBHOCTH, OPraHU30BbIBATH JleICTBHSI mno e€ JOCTHXKCHHUIO!

pacrnpenensTh poyii, 00CYX1aTh MPOIECCHl M Pe3yIbTaThl COBMECTHOU pabOThl; 0000111aTh MHEHHS
HECKOIBKUX JIFOJIEH;

— BBITIOJIHATh CBOIO 4aCTh pa6OTLI, AOCTHUTrasA KAYCCTBCHHOI'O pE3yjibTaTa 10 CBOCEMY HAIIPABJIICHUIO U
KOOPAUHHUPYA CBOU }IeﬁCTBHﬂ C ApYruMH YICHAMHU KOMaHAbI;

— OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOMINN TPOIYKT IO KPUTEPHUSIM, CAMOCTOSITEITEHO
chopMyIUPOBAHHBIM YYACTHUKAMH B3aMMO/ICHCTBHS.

YHuBepcanbHbI€ PETYIATUBHbBIC ICUCTBUSA
Camoopzanuzayus:

— BBISIBJISTH TPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYAIMX, TPEOYIOIIUX TSl peIeHUs PU3MIECKUX
3HAHHI;

— OPUEHTUPOBATHCS B PA3IMYHBIX MMOJX0AaX MPUHATHUS PELICHUHN (MHAUBUAYAIbHOE, IPUHATHE
pElIeHUs B TpYIIe, IPUHITHE PELICHUN TPYIIoif);

— CaMOCTOSITEJILHO COCTAaBJIATh aJITOPUTM pelieHus] GU3NYECKOM 3a/1a4u WK TUIaHa UCCIIEAOBAaHUS C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh MpeAaracMbie
BapUAHTHI PEIICHUM;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.
Camoxonmpons (pegpnexcus):
— JlaBaTh a/ICKBAaTHYIO OLIEHKY CUTYallUU U MPEIaraTh MjaH €€ U3MEHEHUS;

— OOBSCHATH NPUYMHBI JOCTHKEHHS (HETOCTH)KEHUS) pe3yIbTaTOB JESITEIbHOCTH, JaBATh OLIEHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHUTDH KOPPCKTUBHI B ICATCIBHOCTD (B TOM YHMCJIC B XO/JI BBIIIOJTHCHU (1)I/I3I/I‘IGCKOI"O HUCCICIOBaHUA
nIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$[TCJ'ILCTB, HN3MCHHUBIINXCA CI/ITyaHI/Iﬁ, YCTAHOBJICHHBIX OI_HI/I6OK,
BO3HHKIIINX prI[HOCTCﬁ;

— OIICHUBATHb COOTBCTCTBHUC PE3YyJibTaTa LECIN U YCIIOBUAM.
3M014u0HaJleblﬁ UHmeieKkm:

— CTaBUTh ce0s Ha MECTO APYroro 4€JI0BCKa B XOJI€ CIiopa UJIN JUCKYCCHUU HAa HAYUYHYIO TEMY,
IMOHUMATb MOTHUBLI, HAMCPCHHA U JIOTUKY APYyIroro.



Ilpunamue ceéa u opyzux:

— TpU3HABaTh CBOE MPABO HA OIIMOKY MPH pelIeHNH (PU3NUECKHX 3a/1a4 WIH B YTBEPXKICHUSAX HA
Hay4HbIE TEMBI U TAKOE K€ IPABO APYTOro.

HPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHBIE pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Y 00OYJArOIINXCS
YMCHHM:

— MHCIOJIb30BaTh MOHATHS: CUCTEMA OTCYETA, MATEPUAIbHASA TOUYKA, TPACKTOPHsL, OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBHKEHUS, ieopmanust (ynpyras, IiacTudeckas), TpeHHe, IIEHTPOCTPEMHUTEIHHOE
YCKOpEHHUE, HEBECOMOCTb U MEPETPY3KH; LIEHTP TSHKECTH; a0COJIFOTHO TBEPJIOE TENO, LIEHTP TSHKECTH
TBEPOrO Tela, pABHOBECHE; MEXaHUYECKHE KOJIeOaHUs U BOJIHBI, 3BYK, HHPPa3BYK U YIbTPA3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTD,
CHEKTpPbI UCIIYCKaHUs U MOTJIONIEHHUS; albda, 6eTa 1 raMMa-u3Iy4eHUsl, U30TOIbI, siIepHasi SHEPTreTUKa;

— pa3nuyaTh SABJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE BUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBUYKEHUE, CBOOOTHOE MaJeHHUE Tell, pAaBHOMEPHOE ABMKEHUE IO
OKPYXHOCTH, B3aIMOJICHCTBHE TeJl, PEaKTUBHOE JIBUKEHUE, KOJeOaTeIbHOE ABIKEHHE (3aTyXarolie u
BBIHYX/ICHHbIE K0JIeOaHMs), pE30HAHC, BOJHOBOE JIBH)KEHUE, OTPaKEHUE 3BYKa, MPSIMOJIMHEWHOE
pacrpocTpaHeHHe, OTpaKeHUE U NPEIOMIICHHE CBETA, MI0JTHOE BHYTPEHHEE OTPa’KEHHUE CBETA,
pasyoxeHue 0eoro cBera B CIIEKTP U CJIOKEHHE CIEKTPAJIbHBIX LIBETOB, JUCIIEPCUS CBETA,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JINHEHUATOr0 CIEKTpa U3JIy4eHNUs1) 110 ONUCAHUIO UX
XapaKTEpHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHUE;

— pacro3HaBaTh MPOSBIEHHE W3YYEHHBIX (U3UYECKUX SBIIEHUN B OKpYXKaIoleM MUpe (B TOM 4Hcie
(buznueckue SBICHUS B IPUPOJIE: MPUIUBHI U OTIUBBI, ABMKeHUE Tu1aHeT CoJIHEYHON CUCTEMBI,
PEaKTUBHOE JIBUYKEHHUE JKUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB KUBOTHBIMU, 3€MJIETPSICEHHE,
ceiicMHuYecKue BOJIHBI, IIyHaMH, 3X0, [[BETa TeJl, ONTHYECKUE SBJICHUS B PUPO/JIE, OMOJIOTHUECKOE
JecTBHE BUAUMOTO, YIbTPAPHOIECTOBOIO U PEHTTEHOBCKOTO U3ITyYeHUIl; €CTeCTBEHHBIH
paavoaKTUBHBIN (POH, KOCMUYECKUE JTy4U, PaIMOAKTUBHOE U3ITy4YEeHUE MPUPOTHBIX MUHEPAJIOB;
JeCTBHE PaJMOAKTUBHBIX U3ITyYEHHUI Ha OpraHU3M YelIOBEKa), PU 3TOM MEePEBOAUTH MPAKTHUECKYIO
3a/1auy B y4eOHYIO, BBIACTSATH CYIIECTBEHHbBIE CBOWCTBA/IPU3HAKU (DU3MUECKUX SBICHUM;

— OIUCBIBATh U3YUYEHHbIE CBOMCTBA Te U (PU3UUECKUE SIBIICHUS, UCIIOJIB3Ysl (PU3HUECKIE BETUUNHbBI
(cpenHsisi 1 MTHOBEHHAsI CKOPOCTb Tella IIPU HEPAaBHOMEPHOM JBH)KEHHH, YCKOPEHUE, IepeMELCHHE,
IyTh, YTJI0Bast CKOPOCTb, CUJIa TPEHHUS, CUJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE CBOOOIHOTO
[1a/IeHUs, BEC TeJla, UMITYJIbC TeJla, UMITYJIbC CUJIbl, MEXaHWYECKask padoTa U MOIHOCTh, TOTEHIIMAJIbHAS
SHEPrus Tella, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, IOTEHIUAIbHASL SHEPTUS CKATOM NMPYKUHBI,
KUHETHYECKasi SHEPTHsl, OJTHAsi MEXaHUYeCKasi SHeprus, MepHo U 4acToTa KoJieOaHuil, JUIMHA BOJIHBI,
I'POMKOCTbH 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, OKa3aTesb IPEOMIICHUS CPEIbl); IPU ONUCAHUH
MIPaBUIILHO TPAKTOBATh (PM3UUECKUI CMBICI HCIIOJIb3YEMbIX BEIMUNH, 0003HAUEHUS U €AUHUIIBI
(bU3nYeCKUX BEIMYUH, HAXOAUTh (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUUUHY C APYTUMHU
BEJIMYUHAMMU, CTPOUTH IPa(UKN N3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

— XapakTepHU30BaTh CBOMCTBA Tel, (U3NUECKUE SIBICHUS U MIPOLIECCHI, UCIOIb3Ys 3aKOH COXPAHEHUS
SHEPIrUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLUI CYIEPIIO3ULIUN CUJI, IPUHIUI OTHOCUTEIBHOCTH
I"anunest, 3akoHsl Hpr0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAXKEHUSI U IPEJIOMJIEHUS CBETA,
3aKOHBI COXPAHEHUS 3apsA0BOT0 M MACCOBOTO YMCEIl IIPH SIIEPHBIX PEAKLUAX; IIPH 3TOM J1aBaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3aMCHIBATh €0 MAaTEMaTHUECKOE BBIPAXKECHUE;



— OOBSCHATH (PU3UUECKUE MPOLIECCHI  CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYalui
MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUNHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH O0BsIC-
HEHHE U3 2—3 JIOTUYECKUX IaroB ¢ OMOPOi HAa 2—3 W3YYCHHBIX CBOMCTBA (PM3UUECKUX SIBJICHUH,
(U3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEHH;

— pemaTh pacu€THbIE 3a7a4u (OMUPAIOLIUECs HAa CUCTEMY U3 2— 3 ypaBHEHUI ), UCIOJIb3Ys 3aKOHBI U
(hopMyITbI, CBSI3BIBAIONIHE (PH3MYCCKUE BETUYHHBI: HA OCHOBE aHAJIN3a YCIOBHS 3a/1a49M 3aIMChIBATh
KpaTKOE YCIIOBHE, BBISIBJISITh HEJIOCTAIONIUE HITH H30BITOYHBIC TAaHHBIC, BELIOUPATH 3aKOHBI 1 JOPMYITHI,
HEOOXOIUMBIC JUIS PEIICHUS, TIPOBOIUTE PACYETHI M OIEHUBATH PEATUCTHYHOCTD TOJTy4EHHOTO
3HAYCHUS (PU3HUYECKON BEITUIHHEI;

— pacClio3HaBaTb HpO6JI€MI)I, KOTOPBIC MOKHO PCHIUTD ITPU IMOMOIIHN (1)I/IBI/II-IGCKI/IX MCTOJOB; UCIIOJIb3YyA
OIMHMCAaHUC UCCIICAOBAHMs, BEIACIIATE ITPOBEPACMOC MPEAIOJIOKCHNUE, OLICHNUBATD ITPABUJIBHOCTDL IIOPAAKA
IMPOBCACHUA NUCCIICA0OBaHMs, ACJIaTh BbIBOAbI, MHTCPIPETUPOBATDL PE3YIbTATHI Ha6J'IIOI[CHI/II\/JI " OIIBITOB,

— MPOBOAUTH OMBITHI 110 HAOIIOAECHNIO (PU3NUECKUX SIBJICHUM UM PU3NYECKUX CBOMCTB Tel (U3y4eHHE
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUs YHEPIUU; 3aBUCUMOCTb Ieprojia KojaeOaHHi
MPYKUHHOTO MassTHUKA OT MAacChl Ipy3a U KECTKOCTH MPYXUHBI U HE3aBUCUMOCTb OT aMILJIU T/ IbI
MaJIbIX KOJIEOAHUH; IPSIMOJIMHENHOE PAaCIpOCTPAHEHUE CBETa, DA3JIOKEHUE Oeoro CBeTa B
CIEKTp; M3Y4YE€HHE CBOMCTB M300pa)k€HUS B IUIOCKOM 3€pKalie U CBOMCTB M300pa)ke€HUs MpeaMeTa B
coOuparolei JuH3e; HaOII0ACHNE CIUIONTHBIX U IMHEHUYAThIX CIIEKTPOB U3IYYEHHS): CAMOCTOSTEIbHO
coOuparh yCTaHOBKY M3 N30BITOYHOTO Habopa 000pyIOBaHMs; OMUCHIBATH XOJI OTBITA U €r0
pe3ynbTaThl, (POPMYIUPOBATH BBIBOBI;

— TPOBOJMTH PU HEOOXOTUMOCTH CEPUIO IPSIMBIX H3MEPEHHIA, OTIPEIEIIsisl CpeAHee 3HAUCHUE
n3MepseMoil BeTMInHbI ((POKYCHOE pacCTOsIHUE coOMparoleil JTMH3bI); 000CHOBBIBATH BHIOOP criocoOa
M3MEPEHUS/U3MEPUTEIHHOTO TTPHOO0Pa;

— MPOBOAUTDH UCCIICIOBAHUE 3aBUCHUMOCTEH (PU3NUECKUX BEJIIMYMH C UCIOJIb30BAHUEM IPSIMbIX
M3MepeHul (3aBUCUMOCTh IIyTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOU CKO-
pocTtu; neproja KojaebaHuii MaTeMaTHYeCKOTO MasiTHUKA OT JJIMHbI HUTH; 3aBUCUMOCTH yrja
OTpa)XCHMsI CBETa OT yIJia MaJeHHs U yria NpeioMJIeHHs OT yriia MaJieHus): IUIaHUPOBaTh UCCIIeNI0-
BaHHE, CAMOCTOSITENILHO cOOUpaTh YCTAHOBKY, (DMKCUPOBATH PE3YNIbTAThI MOJIYYEHHON 3aBUCUMOCTH
(bu3NyecKuX BEIMYHUH B BUE TaOIUI U TPaHKOB, JIeJIaTh BHIBOJBI 110 Pe3yJIbTaTaM UCCIIEI0BAHUS;

— HPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIMYMH (CPEAHSsI CKOPOCTh U YCKOPEHHE Tella PU
PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE CBOOOHOTO MaJeHHUs, )KECTKOCT MPYKUHBI, KO3(DHUIIUEHT
TPEHUSI CKOJIBKEHMS, MeXaHudeckass paboTa M MOIIHOCTb, YACTOTa U MEPUOJI KOJIeOaHH
MaTeMaTH4YeCKOT0 U NPY>KUHHOT'O MasiTHUKOB, ONTUYECKAs CUJIa COOMPAIOIIEH JIMH 3B, paJAHO0aKTHUBHBIH
(OoH): TIIAHUPOBATH U3MEPEHUS; COOUPATH IKCIIEPUMEHTANIbHYIO YCTAHOBKY M BBIOJIHATH U3MEPEHUS,
cleys NMpEeAI0KEHHON UHCTPYKINNY; BEIYACIIATh 3HAYEHNUE BEJTMUYHNHBI M AHAJIU3UPOBATH MOJTyYCHHBIE
pE3yIBTaThl ¢ Y4ETOM 3alaHHOM MOTPEIIHOCTH U3MEPEHUN;

— co0oaTh IpaBUiIa TEXHUKU 0€3011aCHOCTH IpH paboTe ¢ 1abopaToOpHbIM 000pyI0BAHUEM;

— pa3jin4aTb OCHOBHBIC IIPU3HAKU N3YYCHHBIX (I)I/I3I/IHCCKI/IX MOJIEIeH: MaTcepHraibHad TOYKaA,
a0COJIIOTHO TBép,[[OC TECIIO, TOYECYHBIN UCTOYHUK CBCTA, JIy4, TOHKAad JIMH3a, IJIaHCTapHasd MOJCJIb aTOMa,
HYKJIOHHad MOJCIIb aTOMHOTO f/1pa;

— XapaKTCpUu30BaTb NPUHIHUIILI JIencTBUA N3YYCHHBIX HpI/I60p0B N TCXHUYCCKUX YCTpOﬁCTB C OHOpOﬁ
Ha UX OIIMCaHHA (B TOM YHUCJIC: CIIMAOMCETP, JATUUKU MOJIOKCHHUA, PACCTOAHUA U YCKOPCHUS, paKECTa,
9X0JIOT, OUYKH, ICPUCKOII, (I)OTO&HHapaT, ONTUYCCKHUEC CBECTOBO/bI, CIICKTPOCKOII, JO3UMCTpP, KaMCpa



Bunbcona), Hcronb3ys 3HaHUS O CBOMCTBAX (pU3MUYECKUX SIBICHUHN U HEOOX0IMMbIe (PU3NYecKHe
3aKOHOMEPHOCTH;

— HCII0JIb30BATh CXEMbI M CXEMATUYHbIE PUCYHKU U3YUYEHHBIX TEXHUUECKUX YCTPOMICTB,
M3MEPUTENBHBIX TPUOOPOB M TEXHOJOTUYECKHX IIPOLIECCOB MPHU PELIEHUH Y4EOHO-IPAaKTUYECKUX 33/1a4;
ONTUYECKUE CXEMBI JJIsl IOCTPOEHUS U300paKeHUH B INIOCKOM 3€pKajle U COOMparoILel JINH3E;

— TPUBOJUTH IPUMEPBI/HAXOIUTh HHAOOPMAIIHIO O IIPUMEpaxX MPaKTHYECKOTO UCTIONb30BaHUS (PU3MUECKIX
3HAHWUN B NOBCEIHEBHOM JKU3HU Il 0OecriedeH st 0€30MacHOCTH MpU 00pallleHuu ¢ pudo-pamMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHS 3I0POBbs U COONIOAECHUS HOPM SKOJIOTMUECKOTO MOBEJICHUS B
OKpYKarollen cpene;

— OCYILECTBIATh NOUCK HHPOPMAIMK (PU3NUECKOTO COAepKaHUs B ceTu MHTepHeT, caMoCTOSATENbHO
(bopMynupys MOUMCKOBBIN 3aMpOC, HAXOAUTD MYTHU ONPEEIICHUS JOCTOBEPHOCTH MOIYY€HHON HHPOpMAaIUK
Ha OCHOBE UMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX HCTOYHUKOB;

— HCII0JIb30BATh MIPH BHITIOJHEHUH YUEOHBIX 33JaHUI HayYHO-TIONMYJSPHYIO JTUTEPATYPy (PU3UUECKOTO
COJIEpKaHus, CIIPaBOYHBIE MaTepHUalbl, pecypchl ceTu HTepHeT; BIageTh NpuéMamMmu
KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTyIO;

— CcO03/]aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHNSI HA OCHOBE MH(GOPMAILIUU U3

HECKOJIbKUX UCTOUYHUKOB (DU3MUYECKOTO COJEepKaHUsI, MyOIMYHO MPEICTABISTh PE3yabTaThl IPOESKTHOMN WK
HCCIIEIOBATENBCKOM AESITEILHOCTH; PYU 3TOM I'PaMOTHO MCIOJIb30BaTh U3YYEHHbIN MOHATUHHBIN armapar
M3y4aeMoro paszeina (GU3MKHU U COTPOBOXKAATH BBHICTYIUICHHE MTpe3eHTaIUel ¢ yuéToM ocoOeHHOCTEN
ayJIUTOPUHU CBEPCTHUKOB.



