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IHHOACHUTEJIBHASA 3ATIMCKA

CopeprkaHue mporpaMMbl HallpaBiIeHO Ha (GOPMUPOBAHHE €CTECTBEHHOHAYYHON TPAMOTHOCTH yJaIIUXCs U
OpraHu3aIuio U3y4eHus: GU3UKU Ha JEeSITeIbHOCTHON OCHOBE. B Hell yunThIBalOTCS BO3MOXKHOCTH IIPEAMETa
B peamm3zauuu TpeboBannit ®PI'OC OOO K rmIaHupyeMbIM JTUYHOCTHBIM M METAIpPEIMETHBIM pe3yabTaTaM
o0y4eHus1, a TaK)Ke MEKIPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YI€OHBIX IPEMETOB Ha YPOBHE
OCHOBHOT'O 001I1eT0 00pa3oBaHUsL.

OBILIASA XAPAKTEPUCTUKA YYEBHOT'O ITIPEJJMETA «®U3UKA>»

Kypc puzukn — cructemMooOpasyromuii Juisi €CTECTBEHHOHAYYHBIX YUSOHBIX MPEAMETOB, TOCKOIBKY
(bu3UYecKre 3aKOHBI JIeKAT B OCHOBE MPOIIECCOB U SIBJICHUH, H3ydaeMbIX XUMUEH, OMOJIOTHEN, aCTpOHOMUEH
u pusnyeckoit reorpadueii. usuka — 3TO MpeaAMET, KOTOPHINA HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ] B
€CTECTBEHHOHAYUHYIO KapTUHY MUpPA, HO U MPEJOCTaBIsAeT HauboJiee sCHbIe 00pa3iibl TPUMEHEHHUSI HAYYHOTO
METO/Ia TIO3HAHUS, T.€. CII0Cc00a MOTyYeHUsT TOCTOBEPHBIX 3HAaHUM 0 Mupe. Hakoner, ¢puzmuka — 310
MPEIMET, KOTOPBIA HAPSLY C APYTUMHU €CTECTBEHHOHAYYHBIMU MPEIMETAMU JOJDKEH JAaTh IIKOJIbHUKAM
npeAcTaBiIeHne 00 yBIEKaTEIbHOCTH HAYYHOTO MCCIIEIOBAHMS M PAJIOCTH CAMOCTOSITETLHOTO OTKPBITHS

HOBOT'O 3HAHHU.

OpHa 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00IIero 00pa3oBaHus COCTOUT B
(OpMHUPOBAHUY €CTECTBEHHOHAYYHOUW IPaMOTHOCTH M MHTEpECa K HAyKe Y OCHOBHON MacChl 00yJaro IuXcs,
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
oOpa3oBaHus U AajbHEHIIEH TPopecCnOHATBLHON AEATENIHOCTU B 00JIACTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3JaHUU HOBBIX TEXHOJIOIMH. COrslacHO IPUHATOMY B MEXIyHapPOJHOM COOOIIECTBE
omnpeneneHuto, EctecTBeHHOHay4YHasi FPaMOTHOCTb — 3TO CIIOCOOHOCTb YeNIOBEKA 3aHUMAaTh aKTUBHYIO I'Pax
-ITAaHCKYIO MO3UIIMIO 110 0OLIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMHU HayKaMHU, U €r0
TOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HiesIMU. HaydHO rpaMOTHBII YellOBEK CTPEMUTCS
y4acTBOBATh B apI'yMEHTUPOBAHHOM OOCYKJEHUU PO OIIeM, OTHOCSIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TPEOYET OT HEero CIEeIyIOIIMX KOMIETEHTHOCTEM!:

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

N3yuenue pu3nku ciocoOHO BHECTH pelIaoNInil BKIaa B (opMHpPOBaHUE €CTECTBEHHOHAYYHOU
IrPaMOTHOCTHU O0yYarOIIHXCS.

HEJIX U3YYEHHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Lenu nzydyeHus (U3MKKU Ha ypOBHE OCHOBHOTO 00111ero oOpa3oBaHus omnpeseneHs B Konuenmmm
npernoaBaHus yueoHoro npeamera «®dusnka» B 00pa3oBarenbHbIX opranuzanusx Poccuiickoit deneparum,
peanu3yolX OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepkIEHHOU petennem Kosternn
MunucrepcTBa npocserienus Poccuiickoit @enepanuu, npotokos ot 3 aekadps 2019 r. Ne [TK-4BH.

Lenu nzydeHus: GU3MKU:

— TpuOOpeTeHne HHTEepEeCa U CTPEMIICHHUS O0yJarOIUXCsl K HAYYHOMY U3YYEHHUIO 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 TEXHOJIOTHH;

— pa3BHUTHE MPEICTABICHUI 0 BO3MOXKHBIX cepax Oymymeit npodeccuoHaIbHOM qesITeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MMOATOTOBKA K JAJIbHEHIIIEMY 00Y4YEHHUIO B 3TOM HAIIPABIICHHH.

JlocTmkeHue ITUX 1eJIei Ha yPOBHE OCHOBHOTO 00IIero o0pa3oBaHus 00€CIeunBacTCsl peIICHHEM
CIIETYIOLIHX 3a/1a4:

— MpHOOpeTEeHUE 3HAHUH O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKHX, TCIUIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

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

— OCBOCHHE METOJIOB PElIeHUs MPOCTEUIINX paCUETHBIX 3a/1a4 C UCIIOJIh30BaAHUEM (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 mpodecCuOHATBHOM IEeATETLHOCTH, CBI3aHHBIMU C (U3UKOU, U
COBPEMEHHBIMU TE€XHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTIIKEHHSIX (H3UUECKON 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 usydeHre Gu3uku 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 IPAMOJIMHEWHOE ABIKeHUEe. HepaBHOMEPHOE NPSAMOJIMHEMHOE IBUKECHUE.
CpenHsis ¥ MTHOBEHHAsI CKOPOCTh TeJla IPU HEPABHOMEPHOM JIBH)KEHHUU.

VYckopenue. PaBHoyckopeHHOE npsiMosInHeHoe BkeHne. CBoOoaHoe nagenue. Onwitel ["amumnes.
PaBHOMepHOE nBMMX)EHUE TI0 OKpYkHOCTH. [leprosa u yactora oOpamenus. JIuneliHas u yrioBasi CKOPOCTH.
LlenTpocTpeMUTENBHOE YCKOPEHHE.

IIepseiii 3ak0oH HeroTona. Bropoit 3akon Hetorona. Tperuit 3akon HerotoHa. [TpuHiun 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 Cousniia (MC). [lepBas kocMudeckasi CKOpocTb. HeBECOMOCTD U TIeperpy3Ku.

PaBHOBecue maTepuanbHO TOUku. AOCOTIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO Tema ¢ 3aKperIEHHON
OChI0 BpanieHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynsc tena. M3menenne nmiynbca. IMmynbsc cuiibl. 3aKOH COXpaHEHHS UMITylbca. PeakTuBHOE
newkenue (MC).

Mexannyeckast pabota 1 MOIIHOCTb. PaGoTa cui TskecTu, ynpyrocTtu, TpeHust CBs3b SHEPruu U paboThl
IToTeHumanpHas 3HEPIrys Teja, MOJHATOrO HAJl IOBEPXHOCTHIO 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 IBUKEHUS OJJTHOTO U TOTO e TeJla OTHOCUTEIHHO Pa3HBIX Te OTCUéTa
N3mepenue cKOpoCTH U YCKOPEHHUSI IPSMOJIMHEITHOTO IBUKEHUS

HccnenoBanue Mnpu3HAKOB PaBHOYCKOPEHHOIO ABMKEHUS

M

HaGnronenue aBrXeHUs Teja Mo OKPY>KHOCTH

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

7. 3aBUCHUMOCTb YCKOPEHHSI TeJla OT MACChl TeJla U ICUCTBYIOIIEH Ha HETO CUIIbI

8. HalGmroneHne paBeHCTBA CUJI TIPU B3aUMOJCHCTBUU TEI

9. M3mMeHeHue Beca Tela Mpu YCKOPEHHOM JBMXKEHUU

10.Ilepenaua uMiynbca Opyu B3aMMOJAEHCTBUU TEN

11.ITpeoOpa3oBanHus SHEPTUH MPU B3aUMOACHCTBUU TEIN

12.CoxpaHeHue uMITyJbca MpU HEYIPYTOM B3aUMOJEHCTBUU

13.CoxpaHeHue UMITyJIbCa IPU aOCOTIOTHO YIIPYTrOM B3aUMOACHCTBUU

14.HabnroeHre peakTUBHOTO JBIKEHUS

15.CoxpaHeHre MexaHHYeCKON YHEPTHH MTPH CBOOOTHOM IMaJICHUH

16. CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU JBUKEHUU Tela MO JeHCTBUEM MPY>KUHbI

Jlabopamopusie pabomot u onvimul

1. KOHCprHpOBaHI/IC TpaKTa IJId pa3roHa u JaJIbHEHIIIETO PaBHOMCEPHOI'O IBUKCHHA IApHUKa WA
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. TIpoBepka runoTe3bl: €Ciy NPy PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaIbHON CKOPOCTH ITyTH OTHOCSTCS
KaK psiJT HEUETHBIX YMCEN, TO COOTBETCTBYIOIIHNE MTPOMEXYTKHA BPEMEHHU OTUHAKOBEI

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

7. Onpenenenne K03PpPUIUEHTA TPEHUS CKOJIbKEHUS

8. Omnpenenenue xECTKOCTH NPYKUHBI

9. Ompenenenne pabOThl CUIIbI TPEHUS ITPU PABHOMEPHOM JABM)KEHHUU TeJja 10 TOPU30HTAIBHOMN
MTOBEPXHOCTH

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

11.M3yyenune 3aKkoHa COXpaHEHUS SHEPTUH

Pazgen 2. Mexannyeckune K0J1e0aHUA U BOJHBI

KonebarenbHoe apmxenrne. OCHOBHbIE XapaKTEPUCTHKU KOoeOaHUN: MepHOo/, YacToTa, aMIIUTY/a.
Maremaruueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpaliienue sHeprun npu Koiae0aTeIbHOM JABHKEHHH.
3aryxatomue kojebanus. BerayxaeHnsie kosebanus. Pesonanc. Mexanndeckue BosHbl. CBOMCTBA
MeXaHU4eCKUX BOJH. [Ipo noapHBIE M TonepedHbIe BOIHBL. [[JIMHA BOJIHBI U CKOPOCTH €€ paclpOCTPaHEHHU .
MexaHudeckne BOJHBI B TBEPIOM Teie, cericMuueckue BosHbI (MC).

3ByK. ['poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MH(dpa3Byk 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. PactipocTpaHeHHe MPOJI0JIBHBIX M MIOTIEPEYHBIX BOJIH (HA MOJICIIH)

5. HabGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTUUYECKUI pPE30HAHC

Jlabopamopnuie pabomut u onvimal

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

2. OmnpeneneHue 4acTOThI U MEPHOJIa KOJIeOaHHH MPYKHHHOTO MasgTHHUKA

3. UccnenoBanue 3aBUCMMOCTHY TIEpH0ia KOIeOaHUI MOIBEIIEHHOTO K HUTHU Tpy3a OT AJUHBI HUTH 4.
HccnenoBanue 3aBUCUMOCTH NIepHoa KojaebaHui MPyKMHHOTO MasiTHUKa OT Macchl Ipy3a

5. [IpoBepka HE3aBUCUMOCTH TMepHOa KoJebaHuii rpy3a, MOABEHICHHOTO K HUTH, OT MacChl rpy3a 6.
OnBIThI, IEMOHCTPUPYIOIINE 3aBUCIMOCTh TIEpH0ia KoeOaHu MPy)KUHHOTO MasiTHUKA OT MacChl rpy3a u
AKECTKOCTHU MPYKUHBI

7. U3mepeHune ycKOpeHus cBOOOTHOTO MaJACHUS

Pa3nes 3. DileKTPOMarHuTHOE 10JI¢ U 3JIEKTPOMATHUTHBIE BOJIHbBI
DNEKTPOMAarHuTHOE MoJje. DIEKTPOMarHUTHbIE BOJIHBI. CBONCTBA 311EKTpOMAarHUTHBIX BOJIH [lkana
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
JlygeBas monienb cBeta. Mictounuku ceta. [IpsmonuneitHoe pacnpoctpaneHue cBera. 3armenus CoyHIa u
Jlynbl. OTpakenue cBeta. [nockoe 3epkaiio. 3aKOH OTpakeHUS CBETA.

[Mpenomiienne cBeta. 3aKoH npesioMyeHus cBeTa. [loHoe BHYTpeHHEee oTpakeHue cBera. Mcrnonp3oBanue
IMOJIHOI'O BHYTPCHHET'O OTPAKCHUSA B OIITUICCKUX CBETOBOJAX.

Jlunza. Xox mydedt B muH3e. OnTudeckas cucreMa goroanmnapara, Mukpockorna u reneckona (MC). a3
KaK ONTHYECKasi CUCTeMa. bIM30pyKOCTh U TAIbHO30PKOCTb.

Pasnoxxenune 6enoro csera B criekTp. OnbiTel HploToHa. ClioskeHHe CrieKTpasIbHBIX IBETOB. Jucnepcus
CBETA.

Jemoncmpayuu
1. IlpsMonuHENHOE paclpOCTPAaHEHHUE CBETA.

OTpakeHue cBeTa.

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

OnTHYecKui CBETOBO/I.

Xon mydeid B coOuparomieit JuH3e.

XoJ1 ny4yer B pacCenBarollen JIMH3E.

® N kWD

[Tonydyenune n300paskeHU C TOMOIIIBIO JTHH3.

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

11.Pa3nosxenue 6enoro cBeTa B CIEKTP.

12.ITonyueHue 6eoro cBeTa Mpu CIOKEHUU CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimal
1. UccnenoBanue 3aBUCUMOCTH yIJia OTPa)KEHUSI CBETOBOTO JIyya OT yIJjia MaJeHHsl.

2. N3ydyeHue xapakTepuUCTHK N300pakeHHsl MPeIMETa B IUIOCKOM 3epKaJie.

3. HCCJ’IGI{OB&HI/IC 3aBUCUMOCTH YyIJia IMPECJIOMIICHUA CBETOBOI'O Jiy4da OT Yyrjia Nnaac€Hus Ha 'paHule
«BO3AYX—CTCKIIO».

4. TlonydeHnue n300paKeHH ¢ TOMOIIBIO COOUPAIOIIEH JIMH3BI
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 (1)I/IJ'ILTpI>I.

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 ATOMHOTO sJpa. Hy’KJ'IOHHaSI MOACIb
ATOMHOTO s1pa. H30TOMEL.

PannoakTuBHBIE MMpEeBpaIICHUA. HCpI/IOJI nojiypacnaga arTOMHBIX A1CP.

Snepnsle peakuyy. 3aKOHBI COXPAHEHUS 3apsA0BOI0 U MAaCCOBOTO YKCEl. DHEPIHs CBSI3U aTOMHBIX SAEP.
CBs3b Maccel ¥ 3Hepruu. Peakiuu cuntesa u aenenus saep. Mcrounuku sneprun Connna u 38€31 (MC).
Snepuas sHepreTuka. JleficTBUS paloaKTUBHBIX U3JIyuYeHHUH Ha kxuBble opranu3Mel (MC).

Jemoncmpayuu



1. CexTpbl U3I1y4eHUs U TOTJIOIIECHHUSL.

2. CexTpbl pa3IndHbIX ra30B.

3. CnekTtp BoJOpoOaa.

4. HaGmroneHnue TpekoB B kKamepe BuibcoHa.

5. PaboTa cuéTunka HOHU3UPYIOMIUX U3ITyYCHHH.

6. Perucrpanus u3iaydyeHus NpUpoOJHbIX MUHEPAJIOB U IPOJIYK TOB.

Jlabopamopnuie pabomul u onvimal

1. HabGnroreHue CIUTOMIHBIX M IMHEWYATHIX CIIEKTPOB U3TyUEHHUSI.

2. UccnenoBanue TPEKOB: U3MEPEHHIE SHEPTHU YaCTHIIBI TI0 TOP MO3HOMY IyTH (110 poTOTrpadusim).
3. V3mepenue painoakTUBHOTO OHA.

IloBTOpHUTEIHLHO-00001AKOIIUI MOLYIb

[ToBTOpHUTENBHO-0000IIIAIOIINIT MOTYJIb PETHA3HAYEH TSI CHCTEMATU3AIUN U 0000IIEHUs TPEAMETHOTO
COJIep’KaHuUs U OTbITA JEATEIIbHOCTH, TPUOOPETEHHOTO MPU U3YYEHUU BCETro Kypca (PU3UKH, a TAKKe JIs
noAroToBKH K OCHOBHOMY rOCyJapCTBEHHOMY AK3aMeHY MO (pu3uke a1 00ydyaromuxcs, BIOpaBIINX 3TOT
y4eOHBIN MpeIMET.

[Ipu n3ydeHnu JaHHOTO MOAYJISl PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUBI IEATEIIbHOCTH, HA OCHOBE
KOTOPBIX 00ECIIEYNBACTCS TOCTHIKEHUE TIPEIMETHBIX U METANPEIMETHBIX TIJIAHUPYEMBIX PE3YIbTATOB
0o0y4eHus1, GOpPMHUPYETCsI €CTECTBEHHO-HAyYHasi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB MCCIICTOBAHMS
SIBJICHUH TIPUPOJIBI M TEXHUKH, OBJIAICHUE YMEHUSIMH OOBICHATh (DU3UUECKUE SIBJICHUS, IPUMEHSISI
MOJTyYCHHBIE 3HAHUS, PENIATh 3a1a4M, B TOM YHCJIE€ KAYECTBEHHBIE U AKCIIEPUMEHTAIIbHBIE.

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

— Ha OCHOBE MOJYYEHHbIX 3HAHUM Pacro3HaBaTh U HAYYHO OOBSICHITH (PU3NUECKUE SABJICHUS B
OKpY’Karollel NpUpoJie U MOBCEAHEBHON 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 HauoboJIee BaXKHBIX ,Z[OCTI/I)KGHI/Iﬁ COBpPEMECHHBIX TGXHOJ’IOFHﬁ,
HAIpuMEp, IPaKTUYCCKOro MCII0JIb30BaHUA PA3JIMYHBIX KCTOYHUKOB SHEPIruM Ha OCHOBEC 3aKOHA IIpe
-Bpali€HHA U COXpAaHCHUA BCEX N3BCCTHBIX BU0OB SOHEPIUU.

Ka)KI[aSI N3 TCM JaHHOT'O pa3aciia BKIIHOYACT SKCIICPUMCEHTAJIbHOC HCCIICIOBAHUC o6o6u1a}omero
XapakKTepa. Paznen 3aBCPLIACTCS ITPOBCACHNECM JMArHOCTUYECKOMN U OLIEHOYHOM pa6OTBI 34 KypC OCHOBHOH
IIKOJIBI.



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

Nzyuenne ¢pusuku B 9 Kj1acce HAMpaBJICHO HA JOCTHIKEHUE 00YJaIOUIMMHCS TUYHOCTHBIX,
MeETanpeIMETHBIX U TPEJAMETHBIX PE3YIbTaTOB OCBOCHUS YU€OHOTO MpeIMeETa.

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

— LIEHHOCTHOE OTHOILIEHHUE K TOCTHKEHUSAM 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 BaAXKHOCTU MOPAJIbHO-3TUYCCKUX IMTPUHIUIIOB B ACATCIIBHOCTHU y‘IéHOFO.

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

TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HaHUEC IECHHOCTHU q)HSquCKOﬁ HAayYKHM KaK MOIITHOT'O MHCTPYMCHTA ITO3HAHUA MHUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUA, BAXKHEHIIIEH COCTABIISIONIEN KYIbTYPHI;

— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON NESTEbHOCTH.

Dopmuposanue Kynbomypot 300p06ba U IMOUUOHATILHO20 O1A2ONONYYUA:
— OCO3HaHHE [IEHHOCTU 06€301acHOTO 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 M TaKOIo ke MpaBa y

APYroro 4€joBEKa.

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 MPaKTUYECKOMY HM3yueHUIo0 mpodeccuil, cBsI3aHHBIX C PUUKOIL.

IKonozuueckoe eocnumanue:
— OpHUCHTAUHA Ha IPUMCHCHUC (1)I/ISI/I‘ICCKI/IX 3HAHUU JJI9 peuicHus 3a/ia4 B obOmactu OKp}I)KaIOH_[eﬁ
CpCabl, IJIAHUPOBAHUS IIOCTYIIKOB U OLICHKH UX BO3MOKHBIX MOCJEACTBUI IJIsI OKp}I)KaIOH_[eﬁ

CpeAbl;— OCO3HAaHHC r100aJIBHOTO XapakKTepa 3KOJIOTHYCCKUX HpO6J’I€MI/IHYTeI71 HX pCHICHUA.

Aoanmauusa 00yuarouiezoca K U3MeHAIOUWUMCA YC108UAM COUUATbHOU U RPUPOOHOUL CPedbl:—
MOTPeOHOCTH BO B3aUMOICHCTBUY MPHU BHIMOTHEHUH UCCIIEIOBAHUN U MIPOSKTOB (PU3UIECKOM
HAMPaBJICHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSM JPYTHX;

— TMOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AeITeIbHOCT;

— HOTpC6HOCTL B (I)OpMHpOBaHI/II/I HOBBIX 3HaHI/II71, B TOM YHCJIC (I)OpMy.]'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 BBISIBIIATH B3aMMOCBSI3H IPUPOJIbI, 0OIIECTBA U SKOHOMHKH, B TOM
YHCIIe C UCIOIb30BaHUEM (PHU3UYECKIX 3HAHU;

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

HOCJIEACTBUH.

METAINIPEAJMETHBIE PE3YJIbTATHI
YHUBepcabHbIC IO3HABATEIHHBIC JCHCTBUS
bazoevie nocuueckue oeiicmeusn:
— BBISBIIATH M XapaKTEPU30BaTh CYIIIECTBEHHBIE MIPU3HAKN 0OBEKTOB (SIBIICHUH ),
— yCTaHaBJIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCU(DUKAIIMHA, OCHOBAHHUS JUTSI 000OIICHUS U CPAaBHEHUS;
— BBISBIIATH 3aKOHOMEPHOCTH ¥ IIPOTUBOPEUHS B PACCMaTPUBACMBIX (haKTaX, JAHHBIX U HAOIIOJCHUSX,
OTHOCSIINXCS K (PU3HUECKUM SIBIICHUSM;
— BBIABJIATH IPUIHHHO-CIICJCTBCHHBIC CBS3H MTPH M3YYCHUN (PU3MUCCKHUX SBJICHUH H MTPOIIECCOB;
JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHUEM JICTYKTHBHBIX ¥ HHIYKTHBHBIX YMO3aKIIOUCHHIA, BEIJIBUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (DU3MUCCKUX BEIIMYHH;
— CaMOCTOSTEIHLHO BBIOMPATH CIIOCOO pelIeHus y4eOHOM PU3nIecKo 3a1auu (CpaBHEHNE HECKOJIBKUX
BApUAHTOB peIlIeHNs], BEIOOp Hanboee MOAXOSIIETO ¢ YYETOM CaMOCTOSATENbHO BbIIETICHHBIX

KpUTEPHUEB).

ba3zoevle uccneoosamenwvckue oelicmeus:
— HCTOJIL30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHMUSI;
— TPOBOJMTH IO CAMOCTOSITEIIBHO COCTaBJICHHOMY IUIAHY OTIBIT, HECJIOXKHBIN (PH3NUECKUi
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHNE (PHU3NYECKOTO SBJICHHUS,;
— OILICHMBaTh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIHIO, TIOJYYCHHYIO B XOJI€ UCCIICIOBAHHUS
WJTU DKCIIEPUMEHTA;
— CaMOCTOSTENBHO (GOPMYIUPOBATH 000OIIEHNUS U BEIBOJIBI 110 PE3yabTaTaM MPOBEAEHHOTO
HaOJIIOIEHH, OIIbITA, UCCIIENOBAHMA;
— TMPOTHO3MPOBATH BO3MOXKHOE JAJIbHEHIIIEE pa3BUTHE (PU3HUECKHUX MTPOIIECCOB, a TAK)KE BBIJIBUTaTh

MMpEAIIOJIOKCHUA 00 ux Pa3BUTHHU 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, CUCTEMATU3UPOBATh U HHTEPIPETHPOBATH HUH(OPMAIIMIO PA3IMNYHbIX BUAOB U (popM
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/TaeMO TEMBI U BBICKA3bIBATh UJICH, HAIICJICHHBIC HapeIICHUE 3a/1a49H U
noiep)kanue 01aroxenaTeaIbHOCTH OOLICHNUS;

— COIOCTABJIATH CBOU CY)KJCHHS C CYXICHUSIMH IPYTUX YYaCTHUKOB JIHajiora, 0OHapy>KUBaTh
pasiiniaue U CXoaCTBO HO3I/IIII/H>'I; BBIpaXXaTb CBOXO TOYKY 3PCHHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX;
MyOJIMYHO TPEACTABIIATH PE3YJIbTAThl BBIIIOJHEHHOTO (PH3UYECKOTO OMBITa (IKCIIEPUMEHTA,
HCCTIEI0BaHUS, TIPOEKTA).

Coemecmuasn oeamenbHoCmb (COMPYOHUYECME0):

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

— IMPpUHHUMATh OCINU COBMECTHOH ACATCIIBHOCTH, OPraHU30BbIBATH JICI\/'ICTBI/H[ o €€ JOCTHKEHUIO:

pacrmpeiensiTh poyi, 00CYKAaTh MPOILECCHl U Pe3yabTaThl COBMECTHOM pabOThI; 000011aTh MHEHUS
HECKOIBKUX JIFOJIEH;

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

— OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIINI MPOIYKT IO KPUTEPHUSM, CAMOCTOSITEILHO
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOIEHCTBUS.

YHuBepcanbHbI€ PETYIATUBHbBIC ICUCTBUSA
Camoopzanuzayus:

— BBISIBJISATH TPOOJIEMBI B )KU3HEHHBIX U YICOHBIX CUTYalUsIX, TPEOYIOMINX TSl peleHUus PU3NIECKUX
3HAHHI;

— OPUEHTUPOBATHCS B PA3IUYHBIX MOJXO0AaX MPUHATHUS PEIICHUHN (MHAUBUAYAIbHOE, IPUHSATHE
pElIeHUs B TpYIIe, IPUHITHE PELICHUN TPYIIoif);

— CaMOCTOSITEJILHO COCTAaBJIATh aJITOPUTM pelieHus] GU3NYECKOM 3a/1a4u WK TUIaHa UCCIIEAOBAaHUS C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh MpeiaracMbie
BapUAHTHI PEIICHUM;

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

— OOBSCHATH IPUYMHBI JOCTHXEHUS (HEIOCTIXKEHUS) pe3ybTaToOB IEATEIbHOCTH, aBaTh 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 pr,Z[HOCTCI‘/’I;

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

— CTaBUTh ce0s Ha MECTO APYroro 4cjioB€Ka B XOJC CIlopa WK JUCKYCCHUU HAa HAYUYHYIO TEMY,
IMOHUMATb MOTHUBLI, HAMCPCHHA U JIOTUKY APYyIroro.



Ilpunamue ceds u opyaux:

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

HPEIMETHBIE PE3YJIBTATbBI

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

— MHCIOJIb30BaTh MOHATHS: CUCTEMA OTCYETA, MATEPUAIbHASA TOUYKA, TPACKTOPHsL, OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBMKEHUS, eopmanust (ynpyras, ImiiacTudeckas), TpeHHe, IIEHTPOCTPEMHUTEIHHOE
YCKOpEHHUE, HEBECOMOCTb U MEPETPY3KH; LIEHTP TSHKECTH; a0COIIOTHO TBEPIOE TEIIO, LIEHTP TAKECTH
TBEPOrO Tela, pABHOBECHE; MEXaHUYECKHE KOJIeOaHUs U BOJIHBI, 3BYK, HHPPa3BYK U YIbTPA3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, IIIKaJIa 3JIEKTPOMArHUTHBIX 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 MPSAMOJIMHENHOE IBUKEHHUE, CBOOOHOE NaJICHNE TeJl, pPABHOMEPHOE JABMKEHUE 110
OKPYXHOCTH, B3aIMOJICHCTBHE TeJl, PEaKTUBHOE JIBUKEHME, KOJIeOaTeIbHOE ABIKEHHE (3aTyXaroLe u
BBIHYX/ICHHbIE K0JIeOaHMs), pE30HAHC, BOJHOBOE JIBH)KEHUE, OTPaKEHUE 3BYKa, MPSIMOJIMHEWHOE
pacrpocTpaHeHHe, OTpaKeHUE U NPEIOMIICHHE CBETA, MI0JTHOE BHYTPEHHEE OTPa’KEHHUE CBETA,
pasyoxeHue 0enoro cBera B CIIEKTpP U CIIOKEHHE CIEKTPaIbHbIX I[BETOB, IUCIIEPCHs CBETA,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JINHEHUATOr0 CIEKTpa U3JIy4eHNUs1) 110 ONUCAHUIO UX
XapaKTEpHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHUE;

— pacro3HaBaTh MPOSBIECHHE W3YUYEHHBIX (U3NUYECKUX SIBICHUN B OKpY)KaolleM MUpe (B TOM 4YHciie
(buznueckue SBICHUS B IPUPOJIE: MPUIUBHI U OTIUBBI, ABMKeHUE Tu1aHeT CoJIHEYHON CUCTEMBI,
PEaKTUBHOE JIBUYKEHHUE JKUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB KUBOTHBIMU, 3€MJIETPSICEHHE,
ceiicMHUecKue BOJIHBI, IIyHaMH, 3X0, [[BETa TeJl, ONTHYECKHE SABJICHUS B IPUPOJIE, OUOJIOTHYECKOE
JecTBHE BUAUMOTO, YIbTPAPHOIECTOBOIO U PEHTTEHOBCKOTO U3ITyYeHUIl; €CTeCTBEHHBIH
paavoaKTUBHBIN (POH, KOCMUYECKUE JTy4U, PaIMOAKTUBHOE U3ITy4YEeHUE MPUPOTHBIX MUHEPAJIOB;
JeCTBHE PaJMOAKTUBHBIX U3ITyYEHHUI Ha OpraHU3M Yel0OBEKa), 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 TeJla P HEPAaBHOMEPHOM JIBM)KEHUH, YCKOPEHHUE, ITEpEMELICHHE,
IyTh, YTJI0Bask CKOPOCTb, CUJIa TPEHHUS, CUJIa YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOHOTO
[1a/IeHUs, BEC TeJla, UMITYJIbC TeJla, UMITYJIbC CUJIbl, MEXaHWYECKask padoTa U MOIHOCTh, TOTEHIIMAJIbHAS
SHEPrus Tella, MOJHATOrO HaJl OBEPXHOCTHIO 3€MIIM, TOTEHIIMAIbHASI SHEPT U CXKATOM IPYKUHBI,
KUHETHYECKasi SHEPTHs, MOJIHAsI MEXaHUYeCcKasi SHEPTUs, epro] U 4acToTa KoJeOaHH, UTMHA BOJIHBI,
I'POMKOCTbH 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, OKa3aTesb IPEOMIICHUS CPEIbl); IPU ONUCAHUH
MIPaBUIILHO TPAKTOBATh (PU3NUYECKUN CMBICIT UCTIOJIb3YEMbIX BEIMUNH, 0003HAUEHUS U €AUHUIIBI
($U3nYeCKUX BEIHYUH, HAXOAUTh (OPMYJIBI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMHU
BEJIMYUHAMMU, CTPOUTH IPa(UKN N3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

— XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SBJICHUS U MPOIIECCHI, UCIIOIb3Ys 3aKOH COXPAHEHUS
SHEPIrUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLUI CYIEPIIO3ULIUNA CUJI, TPUHLIUII OTHOCUTEIbHOCTH
I"anunest, 3akoHsl Hpr0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAXKEHUSI U IPEJIOMJIEHUS CBETA,
3aKOHBI COXPAHEHUS 3aps0BOT0 M MACCOBOTO UMCEIl IIPU SIIEPHBIX PEAKLUAX; IIPH 3TOM J1aBaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3aMCHIBATh €0 MAaTEMaTHUECKOE BBIPAKEHUE;



— OOBSCHATH (PU3UUECKUE MPOLIECCHI  CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYalui
MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUNHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH 00BSIC
-HEHHUE U3 2—3 JIOTUYECKUX LIaroB C OTMOPOil Ha 2—3 U3y4EHHBIX CBOMCTBA (PU3NYECKUX SIBICHHM,
(U3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEHH;

— pemaTh pacu€THbIE 3a7a4u (OMUPAIOLIUECs Ha CUCTEMY U3 2— 3 ypaBHEHUI ), UCIOJIb3Ys 3aKOHBI U
(hopMyITbI, CBSI3BIBAIOIIHE (PH3MYCCKUE BETUYHHBI: HA OCHOBE aHAIM3a YCIIOBHS 33]JIa4H 3aIMChIBATh
KpaTKOE YCIIOBHE, BBISIBJISITh HEJIOCTAIONIUE HITH H30BITOYHBIC TAaHHBIC, BELIOUPATH 3aKOHBI 1 JOPMYITHI,
HEO0OXOIUMBIC JUIS PEIICHUS, TIPOBOJAUTH PACUETHI U OIICHUBATH PEATMCTUIHOCTD MTOJTYIEHHOTO
3HAYCHUS (PU3HUYECKON BEITUIHHEI;

— pacClio3HaBaTb HpO6JICMLI, KOTOPBIC MOKHO PCHIUTD IIPHU IMMOMOIITN (1)I/I3I/I‘-ICCKI/IX MCTOIO0B; UCIIOJIb3Yyd
OIMMMCAaHUC UCCIICAOBAHMs, BEIACIATE IMIPOBEPACMOC NPEAIMOJIOKCHUEC, OLCHUBATL ITPABUJIBHOCTD IMOPAAKA
IMPOBCACHUA NUCCIICA0OBaHMs, ACJIaTh BbIBOAbI, MHTCPIPETUPOBATDL PE3YIbTATHI Ha6J'IIOI[CHI/II\/JI " OIIBITOB,

— MPOBOAUTH OMBITHI 110 HAOIIOAECHNIO (PU3NUECKUX SIBJICHUM UM PU3NYECKUX CBOMCTB Tel (U3y4eHHE
BTOpOTo 3akoHa HbI0TOHA, 3aKOHA COXpaHEHMs YHEPTUU; 3aBUCUMOCTb I1EPUO1a KoleOaHui
MPYKUHHOTO MasiTHUKAa OT Macchl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMILIUTY/IbI
MaJIbIX KOJIEOAHUH; IPSIMOJIMHENHOE PAaCIpOCTPAHEHUE CBETa, DA3JIOKEHUE Oeoro CBeTa B
CIIEKTp; M3Y4YE€HHE CBOMCTB M300pa)k€HHUs B IUIOCKOM 3€pKalie U CBOICTB M300pa)keHus mpeaMeTa B
coOuparolei JuH3€e; HaOII0AeHNE CIUIONIHBIX U IMHEHUYAThIX CIIEKTPOB U3IYYEHHUS): CAMOCTOSTEIbHO
coOuparh yCTaHOBKY M3 N30BITOYHOTO Habopa 000pyIOBaHMs; OMUCHIBATH XOJI OTBITA U €r0
pe3ynbTaThl, (POPMYIUPOBATH BBIBOBI;

— TPOBOJMTH PU HEOOXOIUMOCTH CEPHIO MPSIMBIX H3MEPEHHM, OTIPENeIIsis CPEJHEe 3HAUCHUE
n3MepseMoil BeTMIHUHBI ((POKYCHOE PacCTOSTHUE COOMPAFOIIEH JIMH3BI); 000CHOBBIBATh BHIOOD criocoba
M3MEPEHUS/U3MEPUTEIHHOTO TTPHOO0Pa;

— TMPOBOAUTDH UCCIIEIOBAHUE 3aBUCHUMOCTEH (PU3MUECKUX BEJIIMYMH C UCIOJIb30BAaHUEM MPSMBIX
U3MepeHul (3aBUCUMOCTh IIyTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JABMKEHUHU 0€3 HaualbHON CKO
-pocTH; nepuo/ia KoJiebaHuii MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH YTiia
OTpaXeHMsI CBETa OT yIJia MaJeHUs U yria NpeloMICHUs OT yria MmaJieHus): IIaHupoBaTh UCCIIEI0
-BaHHUE, CAaMOCTOSATEIBHO COOMPATh YCTAaHOBKY, (PUKCHUPOBATH PE3yIbTAThl MOJIYYEHHOM 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 JIBM)KEHUH, YCKOPEHUE CBOOOHOTO MaJeHHUs, )KECTKOCTD MPYKHUHbI, KOAPPUIUEHT
TPEHUSI CKOJIBKEHMS, MeXaHudeckass paboTa M MOIIHOCTb, YACTOTa U MEPUOJI KOJIeOaHH
MaTeMaTH4YeCKOT0 U MPYKUHHOI'O MasiTHUKOB, ONTUYECKAs CHUjla COOMPAOLIEH JIMH3BI, paJAlOaKTHBHBIH
(OoH): TIIAHUPOBATH U3MEPEHUS; COOUPATH IKCIIEPUMEHTANIbHYIO YCTAHOBKY M BBIOJIHATH U3MEPEHUS,
cleys NMpEeAI0KEHHON UHCTPYKINNY; BEIYACIIATh 3HAYEHNUE BEJTMUYHNHBI M AHAJIU3UPOBATH MOJTyYCHHBIE
pe3yIbTaThl ¢ YYETOM 3alaHHOM MOTPEIIHOCTH U3MEPEHNUI;

— co00aTh MpaBUiIa TEXHUKU 0€3011aCHOCTH NpH paboTe ¢ 1abopaTOpHBIM 000pyJOBAHUEM;

— pa3jin4aTb OCHOBHBIC IIPU3HAKU N3YYCHHBIX (I)I/I3I/IHCCKI/IX MOJIEIeH: MaTcepHraibHad TOYKaA,
a0COJIIOTHO TBép,[[OC TECIIO, TOYECYHBIN UCTOYHUK CBCTA, JIYy4, TOHKAad JIMH34a, INIAaHCTapHAasA MOACIIb aTOMa,
HYKJIOHHag MOJCJIb aTOMHOTO s/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, (bOTO&HHapaT, ONTHUYCCKUC CBCTOBOABI, CIICKTPOCKOIL, JO3UMCETP, KaMepa



Bunbcona), Hcronb3ys 3HAaHUS O CBOMCTBAX (pU3MUYECKUX SIBICHUH U HEOOX0IMMBbIe (PU3NYECKHE
3aKOHOMEPHOCTH;

— MHCIOJIb30BaTh CXEMBI U CXEMAaTUYHbIC PUCYHKH U3YyYEHHBIX TEXHUUECKUX YCTPOMCTB,
U3MEPUTENBHBIX TPUOOPOB M TEXHOJOTUYECKUX IIPOLIECCOB IIPU PELIEHUH YUYEOHO-IPAKTUYECKUX 33/1a4;
ONITHYECKHE CXEMBI ISl IOCTPOCHUS U300paKEHUI B INIOCKOM 3€pKajie U cOOMparoIelt JIMH3E;

— TPUBOJUTH MIPUMEPBI/HAXOIUTh HH(OPMAIIHIO O TPUMEpaxX MPAKTUYECKOTO UCTIONb30BaHUS (PU3HUECKIX
3HaHUH B MOBCETHEBHOM JKMU3HU JUTs 0OecrieueHus 6e301MacHOCTH NP 00paIleHnH ¢ IPUO0-paMu 1
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHS 370POBbs U COONIOAECHUS HOPM SKOJIOTMUECKOTO MOBEJICHUS B

OKpYKarollen cpere;

— OCYILECTBIATh NOUCK HHPOPMALH (PU3UUECKOTO COJIEPKaHUs B ceTU VIHTepHET, CaMOCTOSTEIbHO
(bopMynupys MOUMCKOBBIN 3aMpOC, HAXOAUTD MYTHU ONPEIEIIEHUS JOCTOBEPHOCTH MOITYY€HHON HHPOpMAaIUU
Ha OCHOBE UMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX HCTOYHUKOB;

— HCII0JIb30BATh IIPU BHITIOJHEHUH YUEOHBIX 33/laHUN Hay4YHO-TIONYJISIPHYIO JTUTEPATypy (PrU3NuecKoro
COJIepKaHus, CIIPaBOYHbIE MaTepHUalbl, pecypchl cetu VHTepHeT; BIaaeTh IpuéMamMmu
KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTyIO;

— CO03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE MH(OpMaIUU U3

HECKOJIbKUX HCTOUYHUKOB (DU3MUECKOTO COJEepKaHUs, MyOIMUYHO MPEICTABISTh PE3yabTaThl IPOEKTHOMN WK
HCCIEA0BATENBCKOM AEATEIBHOCTH; ITPU 3TOM I'PAMOTHO MCIOJIb30BaTh U3yYEHHBIN MOHATUNHBIN armapar
M3y4aeMoro pasjena (PU3MKU U COMPOBOXK/IaTh BBICTYIIJICHHE IPE3EHTAIMEN ¢ yU€TOM 0COOEHHOCTEH
ayIUTOPUU CBEPCTHUKOB.
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