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IHOACHUTEJIBHAS 3AIINCKA

CopepxaHre MporpaMMbl HAIPaBICHO HA (OPMUPOBAHNE €CTECTBEHHOHAYYHOW IPAMOTHOCTH yUYaIIUXCS U
OpraHM3aIuIo U3yueHus: (U3UKHN Ha JesTeIbHOCTHON OCHOBE. B Hell yunThIBatOTCS BO3MOKHOCTHU IMIpeIMeTa
B peasmsanuu TpeboBanuii ®I'OC OOO K mIaHUPyeMbIM JUIYHOCTHBIM U METAIIPEAMETHBIM pe3yJIbTaTaM
o0yueHUs1, a TAKIKE MEXKITPEAMETHBIE CBSI3U €CTECTBCHHOHAYUHBIX YUEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusnkn — cucrteMoo0pas3yronuii 11 €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB, TTOCKOJIBKY
(bu3nyeckre 3aKOHbI JIS)KAT B OCHOBE IIPOLIECCOB U SBJICHUMN, U3y4aeMbIX XUMHEH, OH0JIOTHel, acTpoOHOMUEH
u ¢pusudeckoit reorpadueii. dusnka — 3TO MpeaAMET, KOTOPHIH HE TOIBKO BHOCUT OCHOBHOM BKIIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MHpa, HO U IIPEAO0CTaBIIsAeT Haubosee sicHble 00pa31bl IPUMEHEHHs HAyYHOTO
METO/1a I03HAHUS, T.€. ClI0co0a MOIy4YeHHs JOCTOBEpHBIX 3HaHUI 0 Mupe. Hakonen, ¢pusuka — 310
IIPEeIMET, KOTOPBIM HapsALy C JPYTHMHU €CTECTBEHHOHAYYHBIMU IIPEIMETAaMU JI0JIKEH AaTh IIKOJIbHUKAM
IpeACTaBICHNE 00 yBIEKAaTEIbHOCTH HAyYHOT'O HCCIIEJOBAHHS U PAIOCTH CaMOCTOSITEIBHOTO OTKPBITUS
HOBOI'O 3HaHHUS.

Opna 13 rIaBHBIX 33124 GU3NYECKOTO 00pa30BaHUS B CTPYKTYpe 00IIero o0pa3oBaHusi COCTOUT B
(hOpMHUPOBAHUH €CTECTBCHHOHAYYHOM IPaMOTHOCTH M MHTEPECa K HaAyKe y OCHOBHOW MacChl 00 yUJarOIInuXCs,
KOTOpBIE B JAJIbHEUIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax aesrenbHocTu. Ho He meHee
B)KHOM 3aJ1ayueil SIBJISIETCS BBISABJIICHHUE U IMOJATOTOBKA TATAHTIMBBIX MOJIOJIBIX JIFOJIEH TS POIOIIKEHUS
o0Opa3oBaHus U JalbHEUIIeH npodeccuoOHAIbHOMN 1eATEeIbHOCTH B 001aCTH €CTECTBEHHOHAYYHBIX
MCCIIEI0BAHUH M CO3IaHUH HOBBIX TeXHOJIOTUH. COrJIacHO MPUHATOMY B MEKIYHAPOIHOM COOOIIECTBE
omnpezaeneHuio, EcrecTBeHHOHaY4YHAsi TPAMOTHOCTD — 3TO CIIOCOOHOCTD YENIOBEKa 3aHUMAaTh aKTUBHYIO TPaK-
JAHCKYIO IMO3UIIHIO 110 OOIIECTBEHHO 3HAYUMBIM BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMU, H €T0
TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UieAMH. HaydHO rpaMOTHBIN YEIOBEK CTPEMUTCS
y4acCTBOBATh B apTYMEHTUPOBAHHOM OOCYKICHHUH MPOOIeM, OTHOCSIINXCS K €CTECTBEHHBIM HAayKaM U
TEXHOJIOTHUSIM, UTO TpeOyeT OT HETO CIAEAYIONINX KOMIETEHTHOCTEH:

— HAY4HO OOBICHSTH SABJICHUA,
— OIICHHUBATh U IIOHUMATh 0COOECHHOCTH HAay4YHOI'O UCCJICAOBAHUA,
— HHTCPHNPECTUPOBATH JAHHBIC U UCIIOJb30BATh HAYYHBIC NOKA3aTCIbCTBA JJId MMOJIYYCHHA BBIBOAOB.

N3yuenne pusmku ciocoOHO BHECTH peIIaOnil BKIaA B (OPMUPOBAaHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH O00yYaromMuXcsl.

HOEJIN U3YYEHUSA YYEBHOI'O IIPEJJMETA «®U3UKA»

Henu nzyuenus Gpu3nku Ha ypoBHE OCHOBHOI'O 00I11er0 00pa3oBaHus onpeseneHs B Konuenmmu
npernoiaBaHus yueoHoro npenmera «®dusnka» B 00pa3zoBarenbHbIX opranuzanusx Poccuiickoit denepanum,
peaTn3yoIX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrPpaMMbl, YTBEpkKAEHHON pertenneM Kosternu
MunuctepcTBa npocsetienus Poccuiickoit @eaeparuu, npotokon ot 3 nekadps 2019 r. Ne [1K-4BH.

Henu nzyuenust puszuxu:

— MpHOOpeTeHne UHTEepeca U CTPEMIIEHHUS 00yJaroINXCs K HAyYHOMY U3YUYEHUIO MPHUPOJBbI,
pa3BUTHE MX MHTEIJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

— Pa3BUTHUC Hpe)ICTaBHeHI/Iﬁ 0 HAYYHOM MCTOAC IMMO3HAaHUA U q)OpMI/IpOBaHI/Ie HUCCICAOBATCIBCKOT'O
OTHOILICHUA K OKPYXAIOIIUM SBJICHUAM,



— (¢opMHpOBaHUE HAYIHOTO MUPOBO33PCHUS KaK Pe3yJIbTaTa U3Y4YCHHUs OCHOB CTPOCHHS MATEPUH U
byHIaMEHTAIBHBIX 3aKOHOB (DPU3HKHU;

— (QopMupoBaHUE TIPEACTABICHUHN O POIU (HDU3UKHU TSl pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHI;

— Ppa3BHTHE MPEACTABICHUI 0 BO3MOXHBIX cepax Oyaymiel mpodeccnoHaaIbHOM e TeTbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOArOTOBKA K JJaJIbHEHIIEMY O0yYEHHIO B 9TOM HalpaBJICHUU.

JlocTrkeHne 3TUX 1IeJIe Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa3oBaHMs 00ECIICYMBACTCS PEIICHHEM
CIIeTYIOIINX 3aJ1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHHUH BCUICCTBA, O MCEXAHUYCCKUX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MAHUTHBIX U KBAHTOBBIX SABJICHHUAX,

— an06peTeHHe YMCHI/Iﬁ OIMCBLIBATH U OOBICHATH (1)I/ISI/II'ICCKI/IC SIBJICHHUA C UCIIOJIB30BaHUEM
IMMOJIYYCHHBIX 3HaHI/II71;

— OCBOCHHC MCTOJ 0B PCIICHUA HpOCTeI‘/'IH_II/IX paC‘IéTHLIX 3aJa4 ¢ UCIIOJb30BaHUCM (1)I/ISI/IIIGCKI/IX
MOHeHeﬁ, TBOPUYCCKUX U IMPAKTUKOOPHUCHTUPOBAHHBIX 3a/1a4;

— pa3BHUTHE YMEHHI HAOII0aTh MPUPOIHBIC SBICHUS M BBITIOIHATH OIBITHL, JIJAOOPATOPHBIE padOTH
9KCHEPUMEHTAJIbHbBIE UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

— OCBOCHHUE IPUEMOB Pa0dOTHI ¢ HH(pOpManHel (HU3HMIECKOTO COJePIKaHMUs, BKIF0Yask HHPOPMAITHIO O
COBPEMEHHBIX JOCTH)KCHUSAX (U3NKH; AaHATN3 U KPUTHUYECKOE OIICHUBaHNE HH(DOpMAIIHH;

— 3HAKOMCTBO CO cepamu MpodecCHOHATBHON IeATETbHOCTH, CBI3aHHBIMHE C (DU3UKOM, U
COBpPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTUXXCHUAX (1)I/I3PI‘IGCKOI>'I HAayKH.

MECTO YYEBHOI'O IPEMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBrm ¢ PI'OC OOO dusuka sBaseTcs 0053aTeIbHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO
obmiero oopazoBanus. J[aHHas mporpaMMa npeaycMaTpuBaeT usyueHue Gu3nku Ha 6a30BoM ypoBHE B 9
knacce B 00b€Me 102 yaca o 3 yaca B HEZIEIIO.



COJEP)KAHUE YYEBHOI'O ITPE/IMETA

Pa3zgen 1. Mexannuyeckue siBJICHUA

Mexannueckoe nerxenue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXaHUYECKOIO
JBIKeHUs. PaBHOMEpHOE NIPSIMOJIMHEWHOE ABUKeHUE. HepaBHOMEPHOE IPAMOIIMHEMHOE IBUKECHHUE.
CpenHsisi U MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JIBH)KEHHUU.

Yckopenue. PaBHOycKkOpeHHOE TpsiMoTHHEHOe BkeHne. CBoboaHoe nanenue. OnbiTel ["amumes.
PaBHOMepHOE BHXKeHUE 110 OKpYXHOCTH. [lepro u yactora oOpaiienus. JInneliHas 1 yrioBasi CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE.

[Iepsebiii 3axk0oH Herorona. Bropoi 3axon Herorona. Tperuii 3akon HerotoHa. [IpuHiun cyneprno3uuuu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEeHHs CKOJIbKEHUS, CUJa TPEHUS MOKOs, APYTrue BUIbI
TpEHHUSI.

Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEeHUE CBOOOIHOTO MajieHus. J[BIkeHue miaHeT
Bokpyr Connua (MC). [lepBas kocMuueckas CKOpocTs. HeBeCOMOCTb U Meperpy3KHu.

PaBHOBecue MarepuaibHON TOYKU. AOCOIIOTHO TBEPI0E TeN0. PaBHOBECHE TBEPIOTO Tella C 3aKPETUIEHHOM
ocbio BpatieHus. MomeHT cuiibl. LIeHTp TspkecTu.

Nmnynbe Tena. U3menenue umnynbca. IMinyinbe cuibl. 3aK0H COXpaHeHUs UMIyibca. PeakTuBHOe
nsuxenue (MC).

Mexanuueckast paboTa 1 MOLUTHOCTb. PaboTa cui TspKecTH, ynpyrocTy, TpeHus CBs3b SHEpruu U paboThl
[ToTrenumanpHas SHEPTUs TEJA, OJIHATOIO HAJl HOBEPXHOCTHIO 3eMiM. [loTeHManbHast S3Heprus CxKaTou
npyxuHbl. Kunernueckast sneprus. Teopema 0 KHHETHUECKON SHEPTUU. 3aKOH COXPaHEHUsI MEXaHUUYECKOI
JHEPTHUH.

Hemoncmpayuu

HaGmronenne MexaHU4eCcKoro ABUKEHUS Tela OTHOCUTEIBHO Pa3HBIX TENl OTCUéTa

CpaBHeHHE MyTel U TPACKTOPUM IBHXKSHHS OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA
N3MepeHne CKOpOCTH U YCKOPEHHUS TPSIMOIMHEWHOTO ABUKEHUS

HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOIO JIBUKEHUS

IS NS

Habntoienue ABM>KEHUS Tella 0 OKPYKHOCTH
6. HabmroeHne MexaHM4ecKHX sIBJICHUH, MPOUCXOAIIMNX B cucTeMe oTcuéTa «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHUHM OTHOCUTENIbHO KaOHHETa (PU3UKHU
7. 3aBUCHMOCTb YCKOPEHHUS Tea OT MACChl Teja U JeHCTBYIONIEH Ha HETO CUJIbI
8. HaOmroneHue paBeHCTBa CUJI IPU B3aUMOJAECUCTBUHU TeI
9. N3MeHeHue Beca Teja Npu YCKOPEHHOM JIBHXKEHUU
10.ITepenava umIrybca Ipu B3aUMOJICHCTBUH TEJ
11.IIpeobpazoBanust 3HEPrUH NPU B3aUMOIEHCTBUU Tell
12.CoxpaneHne uMnysbca Ipu HEYIIPYTrOM B3aUMOAECHCTBUU
13.CoxpaHeHue UMITyJIbCca IPU a0COTIOTHO YIIPYTrOM B3aUMOIEHCTBUH
14.HabmtoieHre peakTUBHOTO JIBHKEHUS
15.CoxpaHeHre MexaHMYECKON SHEPTUH ITPU CBOOOHOM MaJeHUU

16. CoxpaneHre MEXaHMYECKOW SHEPTUH NPU JBKEHUH Teja MO ACHCTBUEM IIPYKUHBI

Jlabopamopnwvie pabomovt u onvimul

1. KOHCprI/IpOBaHI/IC TpaKTa AJid pa3roHa U JlaIbHEHIIIETO PAaBHOMEPHOI'O ABUKCHUS ITapUKa UIIN
TCIICKKHU

2. OHpCHeHeHI/Ie CpCI[HeI\/'I CKOPOCTH CKOJIbXKCHU 6pyCI<a WM ABUKCHU IapyKa 110 HaAKJIOHHOM



TUIOCKOCTH

3. Ompenenenue yCKOpeHHs Tella IPU PaBHOYCKOPEHHOM JIBUKEHHUHU IO HAKJIIOHHOH MJIOCKOCTH

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJlbHON
CKOpPOCTH

5. TIpoBepka rUMOTE3bI: €CIIU MPU PABHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaJIbHOW CKOPOCTU IYTH OTHOCSTCS
KaK psiji HEUETHBIX YHCEN, TO COOTBETCTBYIOLIUE TPOMEKYTKH BPEMEHH OJIMHAKOBBI

6. MccnenoBanue 3aBUCUMOCTHU CHIIBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMAJIBHOTO JTaBJICHUS

7. Omnpenenenue KodpGUIIUEHTA TPESHUS CKOJIBKCHHUS

8. Omnpenenenue xECTKOCTU MPYKUHBI

9. Ompenenenue paboTHl CUITBI TPEHUS IIPH PABHOMEPHOM JBIKEHUH TEJa IO TOPU30HTAILHON
MOBEPXHOCTHU

10.0Onpenenenre paboOThl CHIIBI YIPYTOCTH TPU TOABEME TPy3a C UCIOJIB30BAHUEM HEIMOIBHKHOTO H
MOJIBUKHOTO OJIOKOB

11.13ydeHne 3ak0Ha COXpaHEHUS] SHEPTUU

Pa3gen 2. Mexannueckune KoJe0aHUA U BOJHbI

Konebarensroe nuxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOAHHI: TEPHUO/I, 9aCTOTa, aMILTUTY/A.
Matematuueckuil U IpyKUHHBIN MasTHUKH. [IpeBpaliieHne sHepruu npu KoiaedaTeIbHOM JIBH)KECHUU.
3aryxaromue Koebanus. BeinyxaeHHbie kKoneOanus. Pezonanc. Mexanndeckue BosHbl. CBOWCTBA
MeXaHW4YecKUX BOJH. [Ipo nonbpHbIE U nonepedHble BOIHBL. JIJIMHA BOJIHBI U CKOPOCTh €€ paclpOCTPAHECHHUS.
MexaHuueckue BOJIHBI B TBEPAOM Tene, ceilicMuyeckue BonHbl (MC).

3ByK. I'poMKOCTB 3ByKa U BbicoTa ToHA. OTpaskeHue 3ByKa. IHQpa3Byk U yIbTpa3ByK.

Hemoncmpayuu

1. HaGmoienue koneGaHuii Tl MO JEHCTBUEM CUJIBI TSDKECTH U CUIIbI YIIPYTOCTH
2. HaGmnroenue kose0aHuii rpy3a Ha HUTH U Ha NIPYXHUHE

3. HaGnronenue BEIHYKIEHHBIX KOJIEOaHUN U pe30HaHca

4. PacripocTpaHeHH€e MPOJOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIIH)

5. HaGumro1eHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOThI

6. AKyCTHUYECKHI PE30HAHC

Jlabopamopuvie padomol u onvimul

1. Onpenenenue 4acToThl U EpUOAA KOJIeOaHUN MaTeMaTHYECKOTO MasiTHUKA

2. OnpeneneHye 4acTOThI U MepHoa KoneOaHUi Npy>KUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH NIEpHUoia KoJIeOaHU MOJBEIIEHHOIO K HUTH IPy3a OT JIMHBI HUTH 4.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHUH MPYKUHHOTO MasgTHUKA OT MACChl Tpy3a

5. IlpoBepka HE3aBUCUMOCTH IepHoJa KojiebaHHi rpy3a, MOABEUIEHHOIO K HUTH, OT Macchl rpy3a 6.
OmnbITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTb MEPHO/Ia KoJeOaHul MPYKMHHOTO MasiTHUKA OT Macchl Tpy3a U
KECTKOCTH IIPYKUHBI

7. U3Mepenne yckopeHus: CBOOOHOTO MaIeHUS

Pasjen 3. DiieKTpoMarHuTHOE 1M0Jie H 3JIEKTPOMATHUTHBIE BOJHBI

3HCKTp0M8.FHHTHOC ITOJIC. 3JICKTpOMaFHI/ITHLIe BosiHbI. CBOICTBA OJICKTPOMArdUTHBIX BOJIH IMxana
QJICKTPOMArHUTHBIX BOJIH. Hcnons3oBaHue OJICKTPOMArdMTHBIX BOJIH JJI COTOBOM CBS3H.

9HCKTp0MaFHI/ITHa$I npupoa CBCra. CKOpOCTB cBeTa. BoTHOBEIE CBOMCTRBA CBETA.

Hemoncmpayuu
1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
2. BoHOBBIE CBOMCTBA CBETa



Jlabopamopnwvie pabomot u onvimul

1. U3yueHnue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MIOMOIIBI0 MOOHMIIBHOTO TeedoHa

Pasnen 4. CBeToBbI€ IBJICHUSA

JlyueBast moniens cBeta. Mctounuku cBera. [Ipsimonuneitnoe pactpoctpanenue cera. 3armenust CoiHia u
JIynbl. OtpaxkeHue cBeta. [Imockoe 3epkano. 3aKOH OTpaKEHUsI CBETA.

[Ipenomiienue cBera. 3akoH npesnomMieHus cBera. [lonHoe BHyTpeHHee oTpaxeHue ceera. Mcnonb3oBanue
MOJIHOTO BHYTPEHHET0 OTPAKEHUSI B ONITUUECKUX CBETOBOJAX.

Jlunza. Xop nydeit B mua3e. OnTudeckas cucreMa (oroanmnapara, MUKpockomna u teneckomna (MC). ['na3
Kak ONTHYecKasi CUCTeMa. bIu30pyKoCTh U 1aIbHO30PKOCTbD.

Paznoxenne 6enoro csera B criektp. OnbiTel HetoToHa. CliojkeHne CrieKTpajabHBIX 1IBETOB. Jucnepcus
CBeTa.

Jemoncmpayuu
[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

OtpaxeHue cBerta.

[Tonyuenue n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
IIpenomnenue cBera.

Onruueckuii CBETOBO/I,.

Xox myueil B coOMparolel JIMH3e.

XoJ JIydeil B paccenBarole JIMH3E.

e BN o e

[Tonydenue n300pakeHuii ¢ TOMOIIBIO JIUH3.

9. Ilpunnun aercTBus GoToanmapara, MUKPOCKOIIA M TEJIECKOTIA.
10.Mognens riasa.

11.Paznosxenue 6e10ro cBeTa B CIEKTP.

12.ITomy4yeHue 6€10ro CBETa MPH CIOKEHUU CBETA PAa3HBIX IIBETOB.

Jlabopamopnusie pabomel u onvimul
1. UccnenoBanue 3aBUCUMOCTH YTJIa OTPAXKCHUS CBETOBOTO JIydya OT yIJia MaCHuUSsI.

2. M3yueHne XxapakTepUCTUK U300pakeHUs PeIMeTa B INIOCKOM 3epKale.

3. HccnenoBanne 3aBUCHMOCTH yriia mpeJIoMJICHUA CBETOBOTO JIy4da OT yIJia IaJICHUA Ha I'paHUulC
«BO3AYX—CTCKIIO».

4. Tlomyuenne n300paxxeHUi ¢ TOMOIIBI0 COOUPAIOIICH JIMH3BI

5. Onpenenenue pOKYCHOTO pacCTOSIHUS U ONITHUECKOM CHIIBI O OMparolei TUH3bI.

6. OnBITHI 110 Pa3NIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnBITHI 10 BOCHPUSATHIO 1IBETA MPEAMETOB ITPU UX HAOJIIOAEHUH Yepe3 [IBETOBbIE (DMIIBTPBHI.

Paznen 5. KsanroBbie iBJIeHUA
OmnsiTel Pesepdopaa u mmaneraprast Moaens atoMa. Mojens atoma bopa. Ucyckanue u noriomieHue

ceera aroMoM. KBaHThI. JInHeWYaTbIe CIEKTPHI.

PagnoaktuBHOCTh. Anb(da, 6eta u rammanzinydenus. CTpoeHrne aToMHOro siipa. Hykimonnas mozaenb
aTOMHOTO siapa. M3oTomnsl.
PannoaktuBHbIe npeBpanienus. [lepuon momypacnaaa aTOMHBIX siiep.

SAnepHble peakuu. 3aKOHBI COXPAHEHNUS 3apsAJ0BOI0 U MAaCCOBOTO YHUCEN. DHEPIHs CBSI3U aTOMHBIX STEP.
CBs13b Macchl ¥ dHeprun. Peakiuu cunTesa u aenenus saep. Ucrounnku sneprun Comnnna u 38€31 (MC).
SAnepnas sHepretuka. JlelcTBHs paAMOaKTUBHBIX W3JTydeHUH Ha >kuBble opraHnuzMsl (MC).

Hemoncmpayuu



1. CriekTphl U3Ty4EHUS U MOTJIOMICHUS.

2. CHexTpsbl pa3IuvyHbIX ra3oB.

3. Cnextp Boaopoa.

4. HabmoneHne TpekoB B Kamepe Buibcona.

5. Pabota cuérunka HOHU3UPYIOIMIUX U3ITYICHUM.

6. Perucrpanus uznydeHusi IpUpOJAHBIX MUHEPAJIOB U IIPOJIYK TOB.

Jlabopamopusie pabomsl u onvimot
1. HabmroieHue CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHHUS.

2. UccnenoBanue TPEeKOB: M3MEPEHHUE SHEPTUHU YACTHUIIBI IO TOP MO3HOMY ITyTH (110 doTorpadusam).
3. VI3mepenHue paguoakTUBHOTO (hOHA.

IMoBTOPUTENBHO-00001IAO M MOAYJIb

[ToBTOpUTENEHO-0000IIAOIINI MOTYIIb IPETHA3HAYCH JIJISl CHCTEMATU3AIUKA U 0000IIECHUS TPEAMETHOTO
COJIEpKaHUs U OIBITA JEATSIILHOCTH, TPHOOPETEHHOTO MPU U3YYSHUH BCETO Kypca (PU3UKH, a TAKKE IS
noAroToBku kK OCHOBHOMY TOCYJIapCTBEHHOMY SK3aMeHY Mo (pu3uke i 00ydaromuxcsi, BHIOPABIINX 3TOT
y4eOHBIN peIMeT.

HpI/I HU3YUCHUH JAHHOI'O MOAYJIS PCAIU3YIOTCS U CUCTCMATU3UPYROTCA BUIABI ACATCIIBHOCTU, HA OCHOBC
KOTOPBIX obOecIieunBacTCs AOCTHIKCHUC MTPCIMETHBIX U MCTANIPCAMCETHLIX INNIAHUPYCEMBIX PE3YJILTATOB
O6y‘{eHI/I${, (I)OpMI/IpyeTCH C€CTCCTBCHHO-Hay4YHasi rpaMOTHOCTL: OCBOCHHUC HAYUYHBIX METOJ0B UCCICAOBAHUA
SIBJICHHUI npupoAbl U TEXHUKHU, OBJIAICHUC YMCHUSIMU OOBACHATH (1)I/IBI/I‘I€CKI/IC SABJICHUA, IIPUMCHAA
IMOJIYYCHHBIC 3HAHUS, pCIIATh 3ala4i, B TOM YHCJIC KAYCCTBCHHBIC 1 SKCIICPUMCHTAJILHBIC.

HpI/IHHI/IHI/IaHLHO HGHTSHBHOCTHHﬁ XapaKTEep JAHHOI'O pa3Jciia peaiu3yeTcs 3a CUéT TOro, 4TO y4aluecsa
BBIIIOJIHAIOT 3alaHHA, B KOTOPLIX UM IIPEAIaracTcAa:

— Ha OCHOBE MOJYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBIACHITH PU3NUYECKUE SIBICHUS B
OKPY>KaIoIIel MPUPOJIe U TOBCETHEBHOMN KU3HU,

— HCIOJIB30BaTh HAYYHBIC METOAbI HCCIICAOBaHUA (I)I/I3I/I‘-ICCKI/IX HBJ'IeHHfI, B TOM YHUCJIC OJI ITPOBECPKU
THUIIOTE3 U MMOJYUCHUSA TCOPCTUICCKUX BBIBOAOB;

— OOBACHATH HAayYYHBIC OCHOBBI HanOoee BaXKHBIX HOCTPDKCHHIZ COBPCMCHHBIX TGXHOHOFHfI,
HAIIpuMep, MPakKTUICCKOr0 UCITIOJIB30BAHUA PA3JINYHBIX HCTOUYHHUKOB DHEPTUH Ha OCHOBEC 3aKOHA IIpEC-
BpalllCHUA U COXpaHCHHUA BCEX U3BCCTHBIX BUIOB SHCPIUH.

Kaxxnas 13 Tem 1aHHOTrO paszjelia BKIIIOYaeT dKCIepUMEHTAIbHOE HCCileloBaHne 0000IatoIero
xapakrtepa. Pa3znen 3aBepiaercs NpoBeeHUEM JUArHOCTUUECKON M OLIEHOYHOW paboThl 32 KypCc OCHOBHOM
ITKOJTBI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

Uzyuenue ¢pusnku B 9 Kiiacce HaIllpaBJIEHO HAa JOCTHKEHUE 00YJarOIIMMHUCS TUYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX PE3yIbTAaTOB OCBOCHHUS yUeOHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe ¢ocnumanue:
— TPOSIBIIEHUE HUHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOH (pU3HUECKON HAYKH;

— HOEHHOCTHOC OTHOLICHUE K JOCTUKCHUAM pOCCHfICKI/IX y‘léHBIX (bl/ISI/IKOB.

I'pasicoanckoe u 0yxoéno-npascmeenHoe 60Cnumanue:
— TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKAE€HUH OOIECTBEHHO-3HAUYMMBIX U ATUYECKUX IpoOIIeM,
CBSI3aHHBIX C IIPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUH (HU3UKY;

— OCO3HAaHHUC BaA)KXHOCTU MOPAJIbHO-3TUYCCKUX MTPUHIUIIOB B ACATCIILHOCTU y‘léHOI‘O.

Icmemuueckoe éocnumanue:
— BOCHPHUATHUC SCTCTUUCCKUX KAYCCTB @HSHH@CKOﬁ HAyKH: eé TapMOHHUYHOTI'O ITIOCTPOCHUA, CTPOI'OCTH,

TOYHOCTH, JJAKOHHNYHOCTH.

Llennocmu nayunozo noznanus:
— OCO3HAaHME [IEHHOCTU (PU3MYECKOI HAYKU KaK MOIIIHOT'O HHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTMH, BAXKHENIIEH COCTABIISIIOLEH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, UHTEPECA K UCCIIEI0BATENbCKON e TENbHOCTH.

Dopmuposanue Kyaomypol 300p06ba U IMOUUOHATLHO20 O1AZONONYUUA:
— OCO3HAaHME LIEHHOCTU 0€30MacHOro 00pa3a JKU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MUPE,
Ba)XHOCTH IPaBUJI 0€30MacHOr0 MOBEACHHS Ha TPAHCIIOPTE, Ha IOPOrax, ¢ AJIEKTPUUECKUM U TETJIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;
— ¢(hopMHUPOBAHHOCTh HaBbIKA PeQIIEKCUH, IPU3HAHUE CBOET0 IIPpaBa Ha OMKUOKY U TaKOr'o e MpaBa y

JPYTOTO YeIOBEKA.

Tpyooeoe ¢éocnumanue:
— aKTUBHOE YJacTHe B PEUICHUH MPAKTUUECKHX 3a]a4 (B paMKaX CEMbH, IIKOJIbI, TOPO/Ia, Kpasi)
TEXHOJOTUYECKOW M COLMATBLHOIN HAPaBICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3UYECKHUX 3HA

HUI;— HMHTepec K MPaKTUYECKOMY M3Y4EHHUIO Mpodeccuil, CBI3aHHBIX ¢ PUIUKOM.

IKonozuueckoe eocnumanue:
— OpHUEHTaIUs Ha IPUMEeHEeHHEe (PU3NUECKUX 3HAHUH JIJIs pelIeHus 3a/1a4 B 00JIaCTH OKpYyKarolen
Cpenbl, IUIAHUPOBAHUS MIOCTYIIKOB U OIIEHKH UX BO3MOYHBIX ITOCJIEICTBHM JIUIS1 OKPYKAFOIIEH

Cpelbl;— OCO3HaHUE IJIO0AIBHOIO XapakTepa JKOJIOTMYECKHUX IMPOOJIeM U IyTeH UX peleHHs..

Aoanmayusa o0yuarouiezoca K U3MEeHAIOUWUMCA YCI08UAM COUYUATNbHOU U RPUPOOHOIL CPEObl:—
NOTPEOHOCTH BO B3aUMOJICHCTBUY MPU BBIMOJIHEHUH UCCIIEJOBAaHUH U MTPOEKTOB (PU3UUECKOM
HaIPaBJICHHOCTH, OTKPBITOCTH ONBITY U 3HAHHUAM JPYTHX;

— TOBBILIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO e TeIIbHOCTD;

— MOTpeOHOCTh B (POPMUPOBAHNUN HOBBIX 3HAHHI, B TOM yucie GOpMyIHpOBaTh UJI€U, MOHSATHS,



TUIOTE3bl O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acT (pr3uKw;

— TUIAHUPOBAHUE CBOETO PA3BUTHUS B IPHOOPETEHUN HOBBIX (PM3UUECKUX 3HAHUM;

— CTpeMJICHHE aHAJTU3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPOIbI, 00IIeCTBAa M SKOHOMHUKH, B TOM
YHCIIe C UCTIONIb30BaHNEeM (PU3NYECKUX 3HAHUH;

— OIICHKA CBOMX JICHCTBUI ¢ YIETOM BIUSIHUS Ha OKPYKAIOIIYIO CPEY, BOSMOMKHBIX TII00aTbHBIX

OCJICICTBUM.

METAINIPEAMETHBIE PE3YJIbTATbBI
VYHMBepcalibHbIE I03HABATEIbHbIE IEHCTBUS
bazoevie nozuueckue oeiicmeus:
— BBIABIATH U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB (SIBJICHUN);
— YCTaHaBIUBATh CYLIECTBEHHBIN MPU3HAK KiIacCU(UKALMU, OCHOBAHUS JUIsl 000OIIEHNS U CPAaBHEHUS;
— BBIABJIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B paccMaTpUBaeMbIX (hakTax, JaHHBIX U HAOIIOACHUSX,
OTHOCSIINXCS K (PHU3UIECKUM SIBICHUSIM;
— BBIABIIATH IPHUYNHHO-CIICICTBEHHBIE CBSA3H MPH N3YUYEHUH (PU3MUECKUX SBICHUHN M MPOIECCOB;
JieNIaTh BBIBO/IbI C UCIIOJIb30BAaHUEM JIEIYKTUBHBIX U HHAYKTHBHBIX YMO3AKJIOUYEHUI, BbIIBUTATh
THIIOTE3BI O B3aUMOCBS3SX (PU3NYECKUX BEINYMH;
— CaMOCTOSITEIILHO BBIOMPATH CIIOCO0 perieHus yueOHo# Ppu3nueckoil 3ajauu (CpaBHEHUE HECKOJIBKHX
BapHUaHTOB PELICHHUs, BBIOOP Haubosee MOAXOIAIIEro C y4ETOM CaMOCTOSTENILHO BbIIEIEHHBIX

KPUTEPUEB).

Bba3zoevle uccneoosamenvckue oeiicmeus:
— HCIMOJB30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT IMO3HAHUS;
— TPOBOAUTH IO CAMOCTOATEIHHO COCTABIIEHHOMY ILIAaHY OMBIT, HECIIOKHBIN (PU3NYeCKUil
9KCIIEPUMEHT, HEOOJBIIIOE HCcCe0BaHNe (PU3UUECKOTO SIBICHHUS,
— OIICHMBATh Ha MPUMEHUMOCTH M JOCTOBEPHOCTh HH(POPMAIIHIO, IOTYICHHYIO B XOJI€ UCCIIeI0BaHUS
WJIM DKCIIEPUMEHTA;
— CaMOCTOSTENbHO (GOPMYyTUPOBATH 000OIIEHHUS U BBIBOABI IO Pe3yJIbTaTaM MPOBEAEHHOTO
HaOJIIOIEHHS, OIBITA, UCCIEIOBAHMNS;
— MPOTHO3UPOBATH BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB, a TAK)KE BBIIBUTATh

MMPECATIOJIOKCHUA 00 ux Pa3BHUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmavueri:
— MPUMEHSTh pa3jINYHble METO/Ibl, HHCTPYMEHTBI U 3aIllpOChl NPH MOUCKE U 0TOOpE HHPOPMAIIK UITN
JAHHBIX C YUETOM MPEATIOKEHHOM yueOHOM pu3nueckoit 3a1auu;
— aHaJIM3UPOBaATh, CHCTEMATHU3UPOBATh U UHTEPIIPETUPOBATh UH(POPMALIHIO PA3TIUYHBIX BUJIOB U POPM
IpeJICTaBICHHUS;
— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeAcTaBIeHUS HHPOPMALIUU U WILTIOCTPUPOBATh

pemiaeMbIC 3aJa9U HCCIOKHBIMU CXCMaMU, JUarpaMMaMu, HHOH rpa(bmcoﬁ n UX KOM6HH8.L[I/IHMI/I.

YHI/IBCpcaHBHBIC KOMMYHHUKAaTHUBHBIC JIefiCTBUS



Obwenue:

— B X0J1e 00CYXJIeHHsI yueOHOTO MaTepuaa, pe3yJlbTaToB JJAOOPATOPHBIX pabOT U MPOEKTOB 33J1aBaTh
BOITPOCHI 10 CYIIECTBY 00CYKAaeMOM TeMbI M BBICKA3bIBaTh UJICH, HAIICJICHHBIE HA DPELICHUE 3aJaui U
HOJJIepKaHUE OJIaroKeIaTeIbHOCTH O0IIEHHS;

— COIIOCTaBJISATh CBOM CYXKJIEHHUSA C CY)KICHUSIMU JIPYTUX YYaCTHUKOB JUaora, OOHapyXuBaTh
pa3inyure U CXOJICTBO MO3UIINIA; BEIPaKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIATH PE3YIbTAThl BBIMOJIHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA,
UCCJIEJIOBAHMUSI, TPOCKTA).

Coemecmnasn oeamenpbHoOCmb (COMPYOHUUECME0):

— MOHUMAThH U UCTIOIB30BaTh MPEUMYIIECTBA KOMAHIHON ¥ WHIUBUYaTbHOU PabOThI IPH PEIICHUU
KOHKPETHOU (PU3UIECKOM MPOOIIEMBI;

— IPUHUMATDb LCJIN COBMECTHOM ACATCIIBHOCTH, OPIraHN30BEIBATH ﬂeﬁCTBHH o €€ JOCTHXKECHUIO:

pacrpenenaTb poyik, 00Cy aaTh MPOLECCHl U Pe3yIbTaThl COBMECTHOM pabOTHI; 000011aTh MHEHUS
HECKOJILKHX JTIOJICH;

— BBIIIOJIHATH CBOIO 4aCTh pa6OTI>I, AOCTHUTasl KAUCCTBCHHOI'O PE3yJjibTaTa 110 CBOEMY HAIIPABJICHUIO U
KOOpAUHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YWICHAMU KOMAaHbI;

— OIICHMBATh KQueCTBO CBOETO BKJIaJa B OOIIUN MPOIAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
chopMyTUpPOBaHHBIM YYACTHUKAMH B3aUMOICHCTBHUSI.

yHI/IBepcaHBHHC PCTYJIATUBHBIC ,HeﬁCTBHH
Camoopzauusauu}l:

— BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYAIUSAX, TPEOYIOIINX JIJIsl PeIIeHUs (PU3NUECKUX
3HAHUI;

— OPUEHTUPOBATHCS B PA3IUYHBIX MOJAX0AAX NPUHATUS PelIeHUN (MHIUBUAYAIbHOE, IPUHATHE
pelIeHys B rpymie, NPUHITHE PEeIIeHUH TPYIIoil);

— CaMOCTOSITEIIbHO COCTABJIAThH AJITOPUTM peIIeHUs] PU3MUECKON 3ajauu W MJIaHa UCCIIEI0BaHMS C
Y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTHPOBATh MpeJiaracMble
BApUAHThI PELICHUN;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJIEKBATHYIO OIICHKY CUTYallUU U TpeJyiaraTh IJIaH e€ N3MEHEeHHUS;

— O0OBSACHATH IPUYUHBI JOCTUKEHUS (HEJOCTUKEHUS) PE3YIbTATOB JESTEIbHOCTH, JaBaTh OLEHKY
npuoOpeTEHHOMY OIIBITY;

— BHOCHUTH KOPPEKTHUBBI B IEATEILHOCTD (B TOM YHCIIE B XOJ] BHIIOJTHEHUS (PU3NUECKOTO HCCIIEJOBAHUS
WM [IPOEKTA) HAa OCHOBE HOBBIX 00OCTOSITENLCTB, U3MEHUBIINXCS CUTYaIUil, YCTAHOBJIEHHBIX OLINOOK,
BO3HMKIIUX TPYIHOCTEH;

— OLCHUBATb COOTBETCTBHUEC PE3YyJIbTaTa LEJIN U YCIOBUAM.
3M0l(u0HaJleblﬁ uUHmeslyiekm:

— CTaBUTh ce0s1 HA MECTO JIPYTOTo YeJIOBEKa B X0JI€ CIIOpa MM IUCKYCCUU Ha HAyYHYIO TEMY,
IIOHUMAaTb MOTUBBI, HAMEPEHHUSI U JIOTUKY IPYroro.



Ilpunamue cedn u opyaux:

— MpHU3HABaTh CBOE MPABO HA OLUIMOKY MPH pelIeHnr (U3NUECKUX 33/1a4 WK B YTBEPIKICHUAX HA
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaXkaTh CHOPMHUPOBAHHOCTH Yy 00YUaIOIIUXCS
YMEHUU:

— HCIOJIb30BaTh NOHSATHA: CUCTEMA OTCUETA, MaTepUalbHasi TOUKa, TPAEKTOPHS, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBMKEHUS, nedopmanus (ynpyras, IiacTu4eckas), TpeHrue, IEHTPOCTPEMUTEIbHOE
YCKOpEHHE, HEBECOMOCTD U MEPETPY3KH; LIEHTP TSHKECTH; a0CONIOTHO TBEPIOE TEIIO, IEHTP TSHKECTH
TBEP/OrO Tella, paBHOBECHE; MEXaHUYECKUE KOJIOaHUsI U BOJIHBI, 3BYK, HH(PA3BYK U yIbTPA3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, IIKAJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTb,
CHEKTPBI UCITYCKaHUS U TOTJIOIIEHUS; anbda, 6eTa 1 raMMa-u3Iy4eHuUs, H30TOIbI, SiAepHast SHEPreTUKa;

— pa3nuuaTh SABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE JIBUKEHHE,
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE IBM)KEHUE, CBOOOIHOE MTa/IeHUE TeJl, PABHOMEPHOE JIBUKEHUE 110
OKpPY’KHOCTH, B3aUMOJIEHCTBUE TEJl, PEaKTUBHOE JIBI)KEHUE, KOJIeOaTeIbHOE IBUKEHHE (3aTyXalolue 1
BBIHY’K/JICHHbIE KOJIe€0aHUs), pE30HAHC, BOJIHOBOE JIBUYKEHHE, OTPaKEHHE 3ByKa, IPSIMOJIMHEITHOE
pacrpocTpaHeHue, OTPAKEHHUE U NIPEIOMIICHHE CBETA, II0JTHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasiiockeHue 0esIoro cBeTa B CIIEKTP U CJIOKEHHE CIEKTPaIbHbIX IIBETOB, TUCIIEPCUS CBETA,
€CTECTBEHHAsl PaIM0AKTUBHOCTb, BOSHUKHOBEHHE JINHEWYATOI0 CIIEKTPa U3JIyUY€HUs1) MO OMMCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOLINX AaHHOE (PU3NYECKOE SIBIICHUE;

— Ppacno3HaBaTh IMPOSBICHUE HM3YUYECHHBIX (PU3MUECKUX SBJIEHUI B OKpY)KarolleM MUpE (B TOM YHCIie
(du3nueckue sIBICHUS B IPUPOJIe: IPUIIMBBI U OTJIMBBI, JBMKEeHUE MaHeT COTHEUHOW CUCTEMBI,
PEaKTHUBHOE JIBU)KEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMH, 36MJIETPSICEHHUE,
ceificMuyeckue BOJIHBI, IlyHAMH, 3XO0, I[BETA TeJl, ONTHUECKUE SIBJICHUS B IPUPOJIE, OMOIOTHYECKOe
NefiCTBUE BUIMMOTO, YIbTPa(roJIETOBOTO U PEHTTEHOBCKOTO U3JIyYE€HU; €CTECTBEHHBIIN
paTuOaKTUBHBINA (POH, KOCMUYECKHE JIYUH, paIMOAKTUBHOE U3ITy4YeHHE IPUPOAHBIX MIHEPAJIOB;
JefiCTBUE paJiMOAKTUBHBIX U3JIyU€HUN HAa OPraHu3M YeJIOBEKa), IPU ATOM NEPEBOAUTH MPAKTUUYECKYIO
3aJauy B yUeOHYIO, BBIEIATH CYILIECTBEHHbIE CBOMCTBA/MPU3HAKY (DPU3NUECKUX SIBICHU,

— OMNMCHIBATh U3YUEHHBIE CBOICTBA TEN U (PU3NUECKUE SABJICHUS, UCTIOIb3Ys (PU3NUECKUE BEIUYUHBI
(cpenHsist © MTHOBEHHAs CKOPOCTh Tella P HEPAaBHOMEPHOM JIBUKEHHH, YCKOpEHHE, IepeMelleHue,
IyTh, YTJI0Basi CKOPOCTh, CUJIA TPEHUS, CUJIA YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOIHOTO
naJIeHus], BeC Teja, UMIYJIbC Tesla, UMITYJIbC CHUJIbI, MEXaHW4YecKast paboTa U MOIHOCTh, MOTeHLUAIbHAs
SHEPIHs Tella, HOJHIATOrO HaJl TOBEPXHOCTHIO 3€MJIN, MOTEHIIMAJIbHAS SHEPT U CKATOW MTPYKUHBI,
KUHETHYECKasi SHEPTHsl, OJTHAsI MEXaHWYeCKask SHEPTUs, MEPHOJ] U 4acTOTa KoJeOaHH, JJTMHA BOJIHBL,
IPOMKOCTbH 3BYKa M BbICOTAa TOHA, CKOPOCTh CBETA, [T0Ka3aTes b MPEIOMIICHHSI CPEbl); PU OMHUCAHUU
NPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCIIOIB3YEMbIX BEIMYUH, 0003HAUCHHS U €IUHHIIBI
bu3NYECKUX BEIMYMH, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOLINE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH IPaMKU U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;

— XapaKTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SIBICHUSI U MTPOLIECCHI, UCIIOB3YS 3aKOH COXPAaHEHUs
9HEPTUH, 3aKOH BCEMUPHOTO TATOTEHNUS, IPUHLUII CYNIEPIIO3ULIMN CUJI, TPUHILIUII OTHOCUTEIBHOCTH
["anunes, 3akonbl HproTOHA, 3aKOH COXpaHEHUs! UMITYJIbCa, 3aKOHBI OTPA’KEHUS U IPEJIOMJICHUS CBETA,
3aKOHBI COXPAHEHUs 3apsSA0BOI0 M MAaCCOBOTO YMCEIN MPH SIAEPHBIX PEaKLUAX; IPU ITOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €0 MAaTEMaTHYECKOE BBIPaKEHUE,



— 00BACHATH (hM3MUYECKUE TIPOIECCH M CBOWCTBA TEJI, B TOM YUCIIC U B KOHTEKCTE CUTYAIIHid
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIBIATh IPUYHMHHO-CIICCTBEHHBIE CBS3U, CTPOUTH 00bsIC-
HEHHUE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOPOi Ha 2—3 M3YYCHHBIX CBOMCTBA (DU3NUCCKUX SIBJICHUH,
buznYeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

— pemiaTh pacyETHbIE 3a7a4u (OMUpAIOIIUecs HAa CUCTEMY U3 2— 3 ypaBHEHHI1), UCIIOJIb3YS 3aKOHBI U
(dbopMyIIbI, CBS3BIBAOIINE (PU3HUSCKHE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIIOBHUS 33]]a4H 3aITUCHIBATh
KpaTKO€ YCJIOBUE, BBIABIIATH HEAOCTAIOUINE UK U30BITOUHbIE JaHHBIE, BEIOUPATh 3aKOHBI M (JOPMYJIBL,
HEOOXOUMBIE JJIs PElIeHUs, TPOBOJUTh PACUYETHI M OLIEHUBAThH PEATUCTUYHOCTD MOJIyYEHHOTO
3HaueHUs (PU3UYECKON BEITNINHBL;

— pacClio3HaBaTb HpO6J’ICMBI, KOTOPBIC MOKHO PEIIMTH ITPHU ITOMOIIH (1)I/ISI/I‘ICCKI/IX MCTOOOB; UCIIOJIB3Ys
OIMMUCAHUC UCCIICAOBAHM, BBIACIIATE HIPOBCPACMOC NMPCATIIOIIOKCHNUEC, OICHUBATL ITPABUJIBHOCTD ITOPAAKA
MMPOBCACHUA UCCIICAO0BaHNUsA, ACJIaTh BBIBOAbI, MHTCPIIPECTUPOBATL PC3YJIbTAThI Ha6JHOI[eHI/H>'I " OIIBITOB,

— TPOBOJUTH OMBITHI 110 HAOIIOECHHUIO (PU3MUECKUX SBICHUHN HIN (PU3MUECKUX CBOWCTB TeJ (M3yueHHe
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHMsI SHEPTUHU; 3aBUCUMOCTb IIepHo/ia KojieOaHui
IIPY’KUHHOI'O MasATHUKA OT MAacChl Ipy3a M JKECTKOCTH IPYKHUHBI U HE3aBUCUMOCTb OT aMILJIUTY bl
MaJIbIX KoJieOaHuil; MPsIMOIMHENHOE paclpoCTpaHEHUE CBETa, pasjlokeHHe Oenoro cBeTa B
CIEKTp; M3YYCHHE CBOMCTB M300paKeHHsI B IUIOCKOM 3€pKajie U CBOMCTB M300pakeHUs MpeIMeTa B
cobuparonieit 1nH3e; HaOIr01eHUE CIUIOMIHBIX M JMHEHYAThIX CIIEKTPOB U3JIyYEHUs): CAMOCTOSITEIbHO
coOMpaTh YCTaHOBKY M3 N30BITOYHOIO HAOOpa 000PyYA0BaHMS; OIMCHIBATh X0/ OMbITA U €T0
pe3yabTaThl, GOPMYITHPOBATH BHIBOIKI;

— TPOBOJHTH MPU HEOOXOIUMOCTH CEPUIO MPSIMBIX U3MEPEHHH, OTIpeNeNsis CpeHee 3HaUeHNE
u3MepsieMoii BennuuHbI ((pokycHoe paccTosiHUE coOHparoleil TMH3bI); 000CHOBBIBATH BHIOOD criocoda
U3MEPEHUS/M3MEPUTEIIEHOTO TPUOOPa;

— TPOBOJUTH UCCIIEOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIMYHMH C HCIIOJIb30BAaHHEM MPSIMBIX
U3MEpEeHUH (3aBUCUMOCTh IYTH OT BPEMEHHU IIPH PaBHOYCKOPEHHOM JIBHXKEHUHU 0€3 HaualbHOU CKO-
POCTH; NepHoia KoJIeOaHni MaTeMaTUYeCKOro MasiTHUKA OT AJTMHBI HUTH; 3aBUCUMOCTH yTJIa
OTpa’KeHHsI CBETa OT yrJja MaJeHus U yriia MpeJoMIIeHUs OT yrila MaJeHus): INIAaHUPOBaTh UCCIIE10-
BaHUE, CAMOCTOSATEIBHO COOMpPaTh YCTAHOBKY, PUKCUPOBATH PE3YJIbTATHI ITOJIyY€HHOMN 3aBUCUMOCTH
(Gu3MUecKrX BETUYUH B BUJIE TaOIUI] U TpadMKOB, JAeTaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEA0BaHUS;

— TPOBOJUTH KOCBEHHbIE U3MEPEHNUS (PU3NUECKUX BEJTMUUH (CPEIHSS CKOPOCTh U YCKOPEHUE Tela Ipu
PaBHOYCKOPEHHOM JBIM)KEHUH, YCKOPEHUE CBOOOIHOTO MaJIeHUs, )KECTKOCTh MPYXUHBI, KOAPPUIIMEHT
TPEHMsI CKOJIBKEHUS, MeXaHMuyeckas padoTa M MOLIHOCTb, YaCTOTA U MEeproJ KojaeOaHui
MaTeMaTUYECKOT0 U MPYKUHHOTO MAasiTHUKOB, ONITUYECKas CHJIa COOMpParoIiel JTMH3bI, paliOaKTUBHBIN
¢$oH): IIIaHUPOBATh U3MEPEHUS; COOUPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIMOIHATH U3MEPEHUS,
clelysl IPeAJIOKEHHON MHCTPYKIIMM; BBIYMCIIATh 3HAYEHUE BETMUYUHBI M AaHAJM3UPOBATH MTOJIyYEHHBIE
pE3yJbTaThl ¢ YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU;

— coOmrofaTh npaBuiia TEXHUKH 0€30MacHOCTH IpU paboTe ¢ 1a00paTOpHBIM 000PYI0BaHHUEM;

— pas3jandaTb OCHOBHBLIC ITPU3HAKH U3YUCHHBIX (1)I/I3I/ILIGCKI/IX MO}IGHCP'IZ MaTCpurajbHas TOUKA,
a0COJIFOTHO TBépI[OC TCII0, TOYECYHBIM UCTOUYHHUK CBCTA, JIY4, TOHKAad JIMH3a, INIaHCTapHasA MOJCJIb aToOMa,
HYKJIOHHasg MOJICJIb aTOMHOTO A1pa;

— XapaKTepU30BaTh MPUHIUIBI JEHCTBUS W3YYEHHBIX MPHOOPOB M TEXHUYECKHUX YCTPOUCTB C OMOPOI
Ha UX ONMCaHUs (B TOM YHCJE: CIUAOMETP, JaTYMKH MOJI0XKEHUS, PACCTOSHUS M YCKOPEHHUS, paKeTa,
9XO0JIOT, OYKH, IEPUCKOI, (hoTOoamMmapar, OnTHIECKUE CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETP, Kamepa



Bunbcona), ucronb3ys 3HaHHUS O CBOMCTBAX (PU3MUYECKUX SBICHUH U HEOOXOAUMBIE (PU3NYECKHE
3aKOHOMEPHOCTH;

— HCIOJIb30BaTh CXEMBI M CXEMaTHUYHBIC PUCYHKH U3yYCHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTUYECKUX IIPOLIECCOB IIPU PELIEHUH yU4EeOHO-TTPAaKTUUECKUX 33/1a4;
OIITHYECKHE CXEMBI JUISl IOCTPOCHUS M300paskeHUH B IIIOCKOM 3€pKaJle U COOMpAroLIei JINH3E;

— MPUBOJIUTH IPUMEPHI/HAXOIUTh HH(POPMAIIHIO O IPUMEPaX MPAKTUICCKOTO UCIIOJIb30BAHUS
busnyecKux 3HaHUI B MOBCETHEBHOM JKU3HU ISl oOecrieueHus: 0e30MacHOCTH PpH 00paIieHuu ¢ npudo-
pamMH U TEXHUYECKUMHU YCTPOICTBaAMH, COXPAHEHHS 3JI0POBBS U COONIIOICHUS HOPM IKOJIIOTUYECKOTO
MIOBEJICHUS B OKPYKAIOIIEH cpeae;

— OCYIIECTBISATh MOUCK HHPOpMAIHH (PU3NIECKOTO CONIEpKaHus B ceTH VIHTEpHET, CaMOCTOSTEIIEHO
dbopMyITUpyst TOUCKOBBIN 3aMIPOC, HAXOAUTh MYTH ONMPEACIICHUS JOCTOBEPHOCTH MOTY4IESHHOM
uH(pOpPMaIIMK Ha OCHOBE UMCIOIINXCSI 3HAHUH U JOTOJIHUTEIBHBIX HCTOYHUKOB;

— HCIIOJIB30BAaTh MPH BHIMIOJIHEHUH YY€OHBIX 3aJJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy (HPU3HYECKOTO
CoJlepaKaHus, CIIPAaBOYHbIEC MaTEPHUAJIbL, pecypchl ceTu HTepHET; BiIageTh NpUEMamMu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus HH(GOpMAIMK U3 OJTHON 3HAKOBON CHCTEMBI B IPYTYIO;

— co3J1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHbBIE COOOIEHHS HA OCHOBE MH(pOPMALIUU U3
HECKOJIbKUX UCTOYHUKOB (PU3NYECKOTO COAEPIKAHMSL, TyOJIMUYHO NPEACTABIATH PE3YIbTAThl IPOEKTHOM
WIM UCCIIEI0BATENbCKOM AEATEIbHOCTH; IPU 3TOM I'PaMOTHO UCIOJIb30BaTh U3yUYEHHBIA NOHATUMHBIN
anmnapar U3y4aeMoro pasjeia (pU3uMKU U COIPOBOXKAATh BBICTYIUIEHUE ITPE3ECHTALIMEN ¢ yUETOM
0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IIJIAHUPOBAHHUE

Ornmcanne MexaHHIeCKOro ABIDKSHHS Pa3INIHBIME cliocobamu(ypaBHeHHe, Tabauna, rpaduk);
AHanu3 XU3HEHHBIX CHTYalHii, B KOTOPBIX IIPOSIBISIETCS] OTHOCHTEIBHOCTh MEXaHHIECKOTO
IIBIDKCHHS,

HabmoneHne MexaHIIeCKOTO IBIDKEHHS Tejla OTHOCUTEIHOPA3HEIX Te OTCUETa;

CpaBHeHNe IyTeil 1 TpaeKTOPHH IBIKEHHS OTHOTO ¥ TOTO )K€ Tella OTHOCHTENIBHO Pa3HBIX Tell
oTcuéTa;

Amnamu3 Texcra ['amuiiest 00 OTHOCHTENIBHOCTHU ABIKCHHS;BEIIOHEHNE 3a1aHHUIT 10 TEKCTY
(CMEBICTIOBOE YTEHHE);

Omnpenenenne cpeaHeil CKOPOCTH CKOJBKEHHs OpyCKa WM IBIDKEHHUS IIapHKa 110 HAKITOHHOK
TIOCKOCTH;

AHanu3 1 00CyXIeHHUE CII0CO00B MPHOMINKEHHOTO ONIPeIeNICHHS] MTHOBEHHON CKOPOCTH;
OmnpefeneHne CKOPOCTH PABHOMEPHOTO ABMXKEHHS (IIAPHKA B XHIKOCTH, MOJIEIH 3IEKTPHIECKOr0
ABTOMOOWJIS U T. I.);

OrmpezieneHye myTH, MPOMICHHOTO 3a JaHHBIH IIPOMEKYTOK BPEMEHH, U CKOPOCTH Tella Mo IrpaduKy
3aBHCHMOCTH ITyTHPAaBHOMEPHOTO JIBIKCHHS OT BPEMCHH;

OO0cyk1eHrEe BOSMOKHBIX TIPUHIMIIOB ACHCTBUS IPUOOPOB, U3MEPSIOLINX CKOPOCTh (CIMIOMETPOB);
BbIunciieHue myTi 1 CKOPOCTH MPH PaBHOYCKOPEHHOM IPSMOJIMHEHHOM ABIKECHUH TEIa;
OmnpepeneHue NPOAACHHOTO MYTH U YCKOPEHHS ABMKEHHS Tela MO rpaduKy 3aBUCHMOCTH CKOPOCTH
PaBHOYCKOPEHHOT'O MPSIMOIMHEHHOT0 IBUKEHHS TeJa OT BPEMEHH;

OmpeneneHue yCKOPEHHs Tella IPU PaBHOYCKOPEHHOM ABHMXCHNHM [0 HAKJIOHHON IIIOCKOCTH;
W3mepenue nepruosa i 4acToThl 00paIeHHs TeJla [0 OKPY/KHOCTH;

OmnpepeneHne CKOPOCTH PABHOMEPHOTO IBUKEHHS Tela M0 OKPY/KHOCTH;

Penrenue 3a1a4 Ha onpeneneHne KHHEMAaTHYECKUX XapaKTePHCTHK MEXaHMIECKOTO BIKCHHS
Pa3INYHBIX BHIOB;

PacniozHaBanue u npHOMIKEHHOE ONMCAHHE Pa3INYHBIX BHIOB MEXaHHUECKOTO JABIKEHHS B IPUPOJIE
1 TeXHUKe (Ha IpHMepax CBOOOIHO NMaJaroIIHX Tell, ABIDKEHHS )KUBOTHBIX, HEOSCHBIX Tel,

Ty IrIV enaneTn xxoan )

Ne | HanmeHnoBaHue pa3iesioB U TeM KosnyectBo 4acoB Hdata Buasl gesiTebHOCTH Buael, popmbl | DiIeKTPOHHBIE
n/m | IporpaMmsbl U3yYeHHS KOHTPOJIS (mudposbie)
BCEro | KOHTPOJIbHbIE | MPaKTHYeCKHE o6pasoBaTenbHbIe
paboTnl paboTbl pecypebl
Paznen 1. MexaHn4yeckue siBJIeHHs
1.1. | Mexannueckoe ABH:KeHHE U 10 1 3 AHanu3 1 06CyKIeHre PasInYHbIX IPUMEPOB MEXaHUYECKOTO/IBUXKCHHUSL; KonTponbHast
€10co0bl €ro ONMCcaHus O6cysx1eHHe TPaHUI TPUMEHUMOCTH MOJIENH «MAaTePUaIbHAATOUKAY; pabora;




1.2.

B3aumopeiicrBue e
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;
Habmonenue u 00CyskIeHHE ONBITOB C ABIKCHHUEM Tella IIPH YMEHBIICHHH BIMSHHS APYTUX Tell,
HPENATCTBYOMKX JIBIKCHUIO;

Ananu3 Texcta ['anmiest ¢ onucaHneM MBICICHHOTO 3KCIIEPUMEHTa, 000CHOBBIBAIOIETO 3aKOH
UHEPLWH; BHIIOTHEHUE 3a/JaHUH 110 TEKCTY (CMBICTIOBOE UTCHHE);

O6cyxieHne BO3MOXKHOCTH BBIIOJTHEHHS 3aKOHA HHEPLUHU B Pa3IMYHBIX CHCTEMAX OTCUETa;
Habmonenue u 00CyxkaeHIe MEXaHHIECKHX SBICHUMH, IPOUCXOMANINX B CHCTEME
otcuéra«Tenexka» mpu e€ paBHOMEPHOM M yCKOPEHHOM JIBHKEHHH OTHOCHTENILHO KabUHeTa
¢uzuky; JIeHCTBHA ¢ BEKTOpPaMH CHJI: BHITIONHEHHE 3aJaHUH 110 CII0KEHHIO H BEIYUTAHUIO
BekTOpoB; HabuoieHue 1/uiy mpoBeicHNE OIBITOB, IEMOHCTPUPYIOIIMX 3aBUCUMOCTb
YCKOpEHHUS Tella OT HPHIIOKEHHOH K HeMy CHJIBI U MacChl Tela;

AHanu3 1 00bsICHEHHE SIBICHUH ¢ UCIONB30BaHIEM BTOPOro 3akoHa HeloToHa;

Pelenye 3a1a4 ¢ UCMOIB30BaHUEM BTOPOro 3akoHa HbIOTOHA M MpaBHIIa CIOXKEHHS CHIT;
Omnpenenenne xKECTKOCTH TPy KIHEL;

AHanu3 cuTyalui, B KOTOPbIX HAOII0AAI0TCS yIIpyrue AeopManum, U ux oObsICHEHHE C
UCIIOIb30BaHUEM 3aKoHa ['yka;

Pemenue 3aay ¢ ucnonb3oBaHueM 3akoHa ['yka;

VccnenoBanne 3aBUCUMOCTH CHIIBI TPEHHUSI CKOJIBXKEHHS OT CHJIBI HOPMAJIBHOTO JTaBICHUS.
OO0cykIeHHE Pe3yIIbTATOB HCCIICIOBAHHKS;

Ornpenenenue KodGGUIMEHTA TPEHUS CKOIbKEHUS;

VI3mepenue CHITBI TPEHUS TIOKOST;

Pelenue 3a1a4 ¢ UCMONb30BaHUEM (POPMYJIBI JUIsl CHIIbI TPEHHUS CKOJIBKCHHUS;

AHanu3 IBIKEHUS TeJ TOJIBKO MO/ eHCTBHEM CHIIBI TSDKECTH — CBOOOJHOTO MaJleHHS;
OOBsICHEHHE HE3aBUCUMOCTH YCKOPEHHUsI CBOOOIHOTO NaIeHNs OT MacChl Tela;

O1LeHKa BEIMYMHBI CUIIbI TATOTEHHS, ACHCTBYIOIECH MEXIY ABYMs TeJaMH (U1 pa3HbIX Macc);
AHanm3 IBIKEHHs] HeOECHBIX TeJ O] AeHCTBHEM CHIIBI TATOTEHHS (C HCIIOIB30BaHUEM
JIOTIOJIHUTEIbHBIX UCTOYHUKOB HH(POPMALIHH);

Penrenue 3a1a4 ¢ UCIONTB30BaHIEM 3aKOHA BCEMHPHOTO TATOTEHHS W (POPMYJIBI IS pacuéra CHIIBI
TSKECTH;

AHaNM3 OpPUTHHAIBHOTO TEKCTA, ONHCHIBAIONIETO POSIBIICHUS 3aKOHA BCEMUPHOTO TATOTEHHS;
BBITIOJIHEHHUE 3aJIaHUH 110 TEKCTY (CMBICTIOBOE YTEHHE);

HaburoieHne 1 06Cysk/I€HHE OMBITOB [0 M3MEHEHHIO Beca Tela IIPH YCKOPEHHOM JIBHKCHHN;
AHaInu3 yclIoBHii BOSHUKHOBEHHSI HEBECOMOCTH U IIEPETPY3KH;

Peenue 3a1a4 Ha onpe/ie/icHHE Beca Teja B Pa3IMYHBIX YCIOBHSAX;

AHanu3 CuII, ISHCTBYIOMINX Ha TEJIO, IOKOSIIeecs: Ha OIope;

OmpeneneHue EHTPa TSHKECTH PA3IHYHBIX TEI;

KonTtponbpHas
paborta;




1.3. | 3akoHBI coxpaHeHHsI

10

Habmonenue 1 06CykaeHHE OMBITOB, IEMOHCTPUPYIOIIMX Mepeiady UMITyIIbCa P
B3aUMOJICHCTBHUH Tell, 3aKOH COXPaHEHHS HMITY/Ibca IIPU aOCONIOTHO YIPYTOM U HEYIPYrOM B3aHMO-
JIEHCTBUH TET,

AHanu3 cuTyaluit B OKpy>Karolel )U3HU € UCII0JIb30BAHUEM 3aKOHA COXPAHEHUS UMITYJIbCa;
PacriozHaBaHue SIBICHUS PEAKTUBHOTO ABIDKEHHS B pHpoAe i Texnuke (MC — Ounornorus);
IIpumMeHeHne 3aKOHA COXpaHEHHs HMITyJIbca JUI pacyéTa pe3yJIbTaToB B3aUMOJCHCTBHS Tl (Ha
IpHUMepax HeyIpyroro B3aNMO/EICTBHS, YIPYToro eHTPAIbHOTO B3aUMOICHCTBHS ABYX
OJIMHAKOBBIX TEJ, OJJHO M3 KOTOPBIX HEIOBHKHO);

Pemenne 3a1a4 ¢ HCIIOIb30BaHAEM 3aKOHA COXPAHEHUSI HMITYIIbCA;

Omnpenenenne paboThI CUIIBI YIPYTOCTH IIPH NMOJBEME TPY3a C CIIONb30BAHUEM HENOABIKHOIO H
HOJBIKHOTO OJIOKOB;

W3mepeHne MOIHOCTH;

H3mepenue NOTEHIHAIBHON YHEPIUH YIPYTo Ae)OPMUPOBAHHON PYKUHBI;

W3mepenne KHUHETHYECKOI SHEPTHH Tela 10 ITNHE TOPMO3HOTO IyTH;

DKCreprMeHTalbHOE CPABHEHUE M3MEHEHHMS TOTEHIIMAIBHON M KHHETHYECKON SHEPTUid Tena mpu
JIBIKEHNH 110 HAKJIOHHOH IIOCKOCTH;

DKcneprMeHTallbHas IPOBEPKa 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPrHu IPU CBOOOJHOM
aJICHUY;

IIpumenenne 3ak0Ha COXPAHEHHUsI MEXaHHIECKOH SHEPIHH UL pacyéTa MOTeHIHAIEHON U
KUHETUYECKOI SHEepruit Tena;

Pemrenne 3aa4 ¢ UCIOIB30BaHUEM 3aKOHA COXPAHCHHS MEXaHHIECKOH YHEPIUH;

KonTtponbHas
paborta;

HWroro no pazaeny
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Paznen 2. Mexanuueckne KoJeOaHusi M BOJTHbBI

2.1. | Mexanuueckune KoJe0anus

7

Habroierne konebanmii Mo IEHCTBHEM CHII TSXKECTH 1 yIIPYTOCTH 1 0OHApYKEHHE TTOI00HBIX
KoJIeOaHNH B OKPYXKaOIEeM MHPE;

Amnanus kosnebaHui rpy3a Ha HUTH M Ha npyskuHe. OnpesieneHne 4acToThl KoneOaHuit
MaTeMaTHIECKOT0 U NPYKHHHOTO MasTHAKOB;

Habrozierne n 00bsCHEHNE SIBICHNS PE30HAHCA,;

HccnenoBanue 3aBUCHMOCTH NMEPHO/Ia KoeOaHNi MOABEIIEHHOTO K HUTHU TPYy3a OT JIMHBI HUTH;
IpoBepka He3aBUCHMOCTH IIEpHO/Ia KOJIEOaHNMIA Tpy3a, TIOIBEIICHHOTO K JIEHTE, OT MacChl IPpy3a;
Habutonenue u 006cyxaeHue onbITOB, JEMOHCTPUPYIOLIMX 3aBUCUMOCTb EpUOa KoeOaHui
HPYKUHHOTO MasTHHKA OT MacCHI Ipy3a U KECTKOCTU MPYKUHBI,

[puMeHeHre MATEMAaTHYECKOTO U MPYKMHHOTO MAsITHUKOB B Ka4eCTBE MOJICICH 1715 OMHCAaHHs
KOJIeOaHNH B OKPYXKaOIIEM MHPE;

Peenue 3a1a4, CBA3aHHBIX C BBIYUCICHHEM HJIH OLICHKOH 4acTOTHI (TIepruo/a) KonedaHwuit;

KonTtposnpHas
paborta;

2.2. | MexaHn4ecKue BOJHBI. 3BYK

OGHapy»KeHHe U aHAJIN3 BOJIHOBBIX SBICHHUIT B OKPYKAIOIIEM MUDE;

Habmronenue pactpocTpaneHus NPOIOIbHBIX U MOMEPEYHBIX BOJH (Ha MOJIENH) U OOHApYKeHHE
QHAJIOTMYHBIX BHIOB BOJH B IIPUPOJE (3BYK, BOJSTHBIE BOJIHEI);

BbIuncieHue ATHHBL BOJIHBI X CKOPOCTH PACIPOCTPAHEHHUS 3BYKOBBIX BOJIH;

DKCIepHMEHTAILHOE ONPEIeNICHNE IPAHUI] YaCTOTHI CIBIIIMMBIX 3BYKOBBIX KOJICOaHHIT;
HaburoieHne 3aBHCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI (B TOM YHCIIE C HCIIOIb30BAHHEM
My3BIKQJIEHBIX HHCTPYMEHTOB);

Hab6mroienne n 00bsCHEHNE SBICHNUS aKyCTHYECKOTO Pe30HAHCA;

AHanu3 OpUTHHAIBHOTO TEKCTA, HOCBAIEHHOIO HCIIOIB30BAHMIO 3BYKa (MM YIbTPa3ByKa) B TEXHHUKE
(9X0JoKaNNs, YIBTPa3BYK B MEAMIMHE U JIp.); BHITOJIHEHHE 3aJaHAH 110 TEKCTY (CMBICIIOBOE YTCHHE);

Tectuposanue;

Hroro no pazzueny

15

Paznmen 3. BHQKTPOMaI‘HﬂTHOe 10J1¢ U 3JICKTPOMArHUTHBIC BOJIHBI




3.1.

aﬂeKTPOMaI‘HI/lTHOQ 1moJjie u
JJIEKTPOMArHMTHBIC BOJIHBI

I[TocTpoenue paccyxaeHHit, 000CHOBBIBAIOIIMX B3aHMOCBSI3b JIEKTPHUECKOr0 U MArHHUTHOTO TTOJICH;
DKCIEePHMEHTATBbHOE H3YUYCHHUE CBOICTB IEKTPOMATHUTHBIX BOJH (B TOM YHCIIE C IOMOLIBIO
MOOMIIBHOTO TenehoHa);

AHaIn3 TEKCTOB, OMUCHIBAIONIKX IPOSIBICHHUS HICKTPOMArHUTHOTO H3IyYEHHS! B IPUPOJIE: JKUBBIE
OpraHn3MBl, H3JIy4EHHs] HEOECHBIX Tl (CMBICIOBOE YTCHHE);

Pacrio3HaBaHHe U aHAIN3 Pa3INYHBIX IPUMEHEHHIT JJIEKTPOMArHUTHBIX BOJIH B TEXHHKE;

Peurenne 3aa4 ¢ HCMoIb30BaHHEM GOPMYJT ISl CKOPOCTHU 3JIEKTPOMArHUTHBIX BOJIH, JUTHHBI BOJIHBI 1
4aCTOTHI CBETA;

BIIP;

HUroro no pasueny

Pasnen 4. CBeToBbI€ sIBJIEHHSI

4.1,

3aKoHbI pacHpPOCTPAHEHHs CBETA

HaGumrozieHne OnbITOB, AEMOHCTPUPYIOLINX SBJICHHE IPIMOJIMHEHHOIO PACIPOCTPAHEHHUS CBETA
(BO3HMKHOBEHUE TEHU U HOTYTEHM), U HX HHTEPIPETALHs C UCIIOIb30BaHHEM HOHSATHS CBETOBOIO
y4a;

OOBsICHEHHE 1 MOZIETTMPOBAHNE COTHEYHOTO U JIyHHOI'O 3aTMEHH;

HccnenoBaHue 3aBUCUMOCTH yTJIa OTPaKEHUS CBETOBOTO JIyua OT yIjla aleHHs;

V3yueHne cBOHCTB H300paXkeHNs B INIOCKOM 3epKalle;

HaGutoneHue n 00bsiCHEHUE ONBITOB MO MOIYYEHUIO H300paKEHUI B BOTHYTOM U BBIITYKJIOM
3epkanax. HabroneHue 1 00bsiCHEHHUE OIBITOB 10 NIPEIOMICHHUIO CBETA Ha TPAHULIE PAa3JIHIHBIX
cpeil, B TOM YHUCJI€ ONBITOB C MOJIHBIM BHYTPEHHUM OTPaXKEHHEM;

VccnenoBanne 3aBUCUMOCTH yTJIa PENOMIICHHS OT YIJIa ITaJIeHHs CBETOBOT'O JIyda Ha
TPaHULIECBO3LYX—CTEKIION;

Pacno3naBaHue sBIeHUI OTpaXKeHHS U IPEIOMIICHHS CBETa B IIOBCEIHEBHON XKH3HU. AHAIIN3 U
00BSCHEHHE SBICHHS ONTHYECKOI'0 MUPAXKA;

Pemenne 3aau ¢ UCIONB30BaHUEM 3aKOHOB OTPa)KEHUsI H PEIOMIICHUS CBETA;

TecTupoBaHue;

4.2.

JInH3bI M ONTHYECKHE NPUOOPLI

Tony4enne n300paXkeHUii ¢ TOMOIIBIO COOMPAIOIIEH U pacCEeMBAIONIEH JIMH3;

Omnpenenenue HOKYCHOrO pacCTOSHUS U ONTHYECKOH CHITBI COOMPATOIEHT JINH3BI;

AHanu3 yCTpOHCTBA U MPHHIAIA TeHCTBUS HEKOTOPHIX ONTHYE CKUX IPHOOPOB: (hoToammapara,
MuKpockona, Tereckona(MC — Groorys, aCTpOHOMUS);

Amnanus sBIeHUN OJIM30PYKOCTH U JaNbHO30PKOCTH, IPUHIHIIA AeHCTBHSA 0ukoB (MC — Guonorus);

Konrponsnas
pabora;

43.

Pa3no:xenue 6esioro cBera B
CIIEKTP

HaGmoienne o pasIoKeHHIo Ge0ro CBETa B CIEKT;

Habmroierne 1 00bsCHEHNE OTBITOB TI0 TIOMyYeHHIO OENoTo CBETa IPH CIOKEHHUH CBETa PAa3HBIX
LIBETOB;

IIpoBesenne 1 00BACHEHNUE OIBITOB I10 BOCIIPHATUIO LBETA IPEAMETOB IIPU HX HAGIIOCHUN Yepe3
LBETOBBIC (UIBTPBI (LIBETHBIC OUKH);

BIIP;

5

HWtoro no pazaeny
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Paznen 5. KBanTOBBIE SIBJIEHUST

5.1.

Henmyckanune v norJiomenue
CBeTa aTOMOM

O6cyxnenne e onsIToB Pesepdopa no neciejoBaHNI0 aTOMOB, BEIIBIKEHHE THIIOTES O
BO3MOXKHBIX PE3yJIbTaTaX OIBITOB B 3aBHCHMOCTH OT MPEATOIAaraeMOro CTPOSHHs aTOMOB,
(opMyIHpOBaHKE BEIBOIOB U3 PE3yNIbTATOB OIBITOB;

O6cysxieHHe TPOTUBOPEYHIT ITAaHETAPHOM MOJIENIM aTOMa U OCHOBaHHIT Uit THHOTe3k! bopa o
CTaI[HOHAPHBIX OPOUTAX DIIEKTPOHOB;

HabmoneHune CIUTOMHBIX 1 JTMHEHYATHIX CIIEKTPOB M3ITYYSHHS Pa3IndHbIX BemecTB. OObsicHeHne
JIMHEHYAThIX CIIEKTPOB U3Ty4EHHS;

ITucpmennsbIit
KOHTPOJIb;




5.2.

CTpOCl—[I/le AaTOMHOI'0 s1Apa

O6cyxaeHnE BO3MOXKHBIX TUIIOTE3 O MOJICIIAX CTPOCHHS Apa;

OmnpepeneHue CocTaBa sep Mo 3aJaHHBIM MaCCOBBIM H 3apsI0OBBIM YHCIIaM H I10 TION0KCHHIO B
nepuoanyeckoii cucreme snemeHToB (MC — xumus);

AHau3 U3MEHEHHUs COCTaBa S/pa M €ro MOJIOKEHUs B IEPHOAMYECKOI CHCTEME TIPH a-
panuoaxtuBHOCTH (MC — XuMus);

HccnenoBaHue TPEKOB a4acTHI] O TOTOBBIM (hoTorpadusm;

OGHapyxeHHe 1 H3MEPEHHE PaJUaLiHOHHOrO (JOHA C ITOMOIIBIO TO3MMETPa, OLEHKA €ro
MHTCHCUBHOCTH;

AHanu3 OHOTOrHYECKUX M3MEHEHHIT, IPOMCXOIIIKX O/ JEHCTBHEM PaIHOAKTHBHBIX H3Ty4CHUH
(MC — Guoorus);

Hcmnons30BaHne panoaKTHBHBIX H3dydeHnii B mequupHe (MC — Guoorus);

KonTtponbHas
paborta;

5.3.

SInepHble peaknuu

Pemenne 3a1a4 ¢ HCIIOIB30BaHHEM 3aKOHOB COXPAHEHHS MACCOBBIX U 3apSIOBBIX YHCEI Ha
OIpeJIe/IeHIE Pe3yIIbTaTOB SACPHBIX PEaKIUii; aHAIN3 BO3MOXXHOCTH HIIM HEBO3MOXXHOCTH SIIEPHON
PpeaKIum;

OneHKa SHEPTUH CBS3H SIEp C HCIO0Ib30BaHIeM (GOpMyIIbl DHHINTEHHA;

O6cyxeHne HePCIeKTUB UCIIONb30BAHHS YIIPABIIIEMOr0 TEPMOSIIEPHOTO CHHTE3a;

OOcysx/IeHHe TPEUMYILECTB ¥ SKOJIOTHISCKHX IPOOIIEM, CBSI3aHHBIX C SIEPHOI SHEPreTHKOM
(MC— skounorus);

BIIP;

HUroro no pazueny
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Pasnen 6. [loBTOpHTEIHLHO-0000 IAOIMIT MO

6.1.

CucremaTu3anusi H 0000meHne
NPeIMEeTHOI0 COeP:KAHMUS U
ONBITA IeSITeJILHOCTH,
NpHOOPETEHHOr0 NPH H3YyYeHHH
BCEro Kypca Gu3uKu

9

Beinonsenue yueOHbIX 3aJaHUi, TPEOYIOMMX JEMOHCTPALIUM KOMIETEHTHOCTEH, XapaKTePH3YOLINX
€CTECTBEHHOHAYYHYI0 IPAMOTHOCT - IPHMEHEHHS OIyYeHHbIX 3HAHUIT IS HAYYHOTO 00BACHEHUS
(u3nyIecKyX SBICHNH B OKpYKarOIIeH MPUPOJIE ¥ OBCEHEB HOM JKN3HM, @ TAK)KE BBIBICHNUS
(U3MIECKUX OCHOB PsAia COBPEMEHHBIX TeXHONIOTHIA;- TPHMEHEHHSI OCBOCHHBIX SKCIIEPHMEHTAILHBIX
YMEHHII U Hccie0BaHus (DU3NUCCKHX SBICHUI, B TOM YHCIE U HPOBEPKU THIIOTE3 U BBIABICHHUS
3aKOHOMEPHOCTEIH;

Pemenue pacy€THBIX 3a1a4, B TOM YHCIIE IPE/INOIATAIOIINX HCIIOIb30BaHHUE ()U3NYECKON MOACIH 1
OCHOBAHHBIX Ha COJIEPIKAaHUH PA3IINYHbIX Pa3/IeNoB Kypca (pH3HKH;

Bsinonsenue u 3amyta rpynnoBbIX WM HHAUBHAYAIbHBIX IPOEKTOB, CBI3aHHBIX C COAEPKAHHEM
Kypca Qu3HKH;

CamooreHKa ¢
HCIOJIb30BAHHEM
OueHoYHOTO
JIHCTaY,

BIIP;

Hroro no paszzeny

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOIT'PAMME
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ITHOYPOYHOE IINTAHUPOBAHHUE

Ne Tema ypoka KoanuectBo yacos Hara Buaei, popmbl
n/n U3yYeHHs | KOHTPOJIA
BCEr0 | KOHTPOJIbHbIE | IPAKTHYECKHE
padoThI padoThI

1. 1

2. 1

3. 1

4, 1

5. 1

6. 1

7. 1

8. 1

0. 1

10. 1

11. 1

12. 1

13. 1

14, 1

15. 1

16. 1

17. 1

18. 1

19. 1

20. 1

21. 1

22. 1

23. 1

24. 1

25. 1

26. 1

27. 1




28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52,

53.

54,

55.

56.

57.

58.




59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77,

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.




90. 1
91. 1
92. 1
93. 1
94. 1
95. 1
96. 1
97. 1
98. 1
99. 1
100. 1
101. 1
102. 1
OBLIEE KOJIMYECTBO YACOB |102 |10

I10 ITPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

®dusuka 9 knacc/ benara B.B., JlomauenkoB U.A., [Tane6parnes FO.A.,AkiinonepHoe
obmectBo«l3narenscTBo «IIpocBemenuey;
BBenure cBoil BapuaHr:

METOANMYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



MATEPHAJIBHO-TEXHUYECKOE OBECINNEYEHHUE OBPA3OBATEJBHOI'O ITPOIIECCA
YYEBHOE OBOPYJIOBAHUE

OBOPYJIOBAHME /151 TIPOBEJEHUS JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
NTEMOHCTPALIUN






