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IHHOACHUTEJIBHAA 3AIIMCKA

CopepxaHre MPOrpaMMbl HAIPABICHO HA (OPMUPOBAHNE €CTECTBEHHOHAYYHOW IPAMOTHOCTH yUYaIIUXCS U
OpraHM3aIHI0 U3ydeHUsl (PU3UKHU HA JEATSIIbHOCTHON OCHOBE. B HEll yUUTHIBAIOTCS BO3MOXKHOCTH MPEAMETA
B peasmsanuu TpeboBanuii ®I'OC OOO K mIaHUpyeMbIM JUYHOCTHBIM U METAIIPEAMETHBIM pe3yJIbTaTaM
o0yueHus1, a TAKIKE MEXKITPEAMETHBIE CBSI3U €CTECTBCHHOHAYUHBIX YUEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

OBILIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc dusnku — cucremooOpa3yromuii Ui eCTECTBEHHOHAYUHBIX YU€OHBIX MPEIMETOB, TOCKOIbKY
¢bu3nveckre 3aKOHbI JIS)KAT B OCHOBE IIPOIIECCOB U SIBJICHUHN, H3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTPOHOMHUEH
u pusmdeckoit reorpadueii. Dusnka — 3TO MpeaAMET, KOTOPHIK HE TOJIBKO BHOCUT OCHOBHOM BKJIA]] B
€CTeCTBEHHOHAYYHYIO KapTUHY MHpPA, HO U IPEAOCTABIIsICT Hanbosiee siCHbIe 00pa3Ibl IPUMEHEHHS HAYYHOTO
MeTO/J1a TIO3HaHMUs, T.€. CIIoco0a MOTy4YeHUs JOCTOBEPHBIX 3HaHMIi 0 Mupe. Hakowern, ¢pusnka — 310
IIpeIMET, KOTOPbIN HapsALy C APYTMMHU €CTECTBEHHOHAYYHBIMU [TPEIMETaMU JI0JKEH JAaTh UIKOJIbHUKAM
MpeJicTaBlICHUE 00 YBIEKATENIbHOCTH HAYYHOTO UCCIEIOBAHUS U PAIOCTH CAMOCTOSTEIbHOTO OTKPBITUS

HOBOT'O 3HAHU:.

OpHa U3 rIaBHBIX 33124 GU3MYECKOTO 00Pa30BaHUS B CTPYKTYpe 00IIero 0Opa3oBaHMs COCTOUT B
(hOpMUPOBAHUH €CTECTBCHHOHAYYHOM IrPaMOTHOCTH M MHTEPECa K HaAyKe y OCHOBHOW MacChl 00 y4JarOIInuXCs,
KOTOPBIC B JAJIbHEHIIIEM Oy IyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cepax mestenpHOocTH. HO HE MeHee
Ba)KHOU 3aﬂaqeﬁ ABJISICTCA BBIABJIICHHUEC U ITOATOTOBKA TAaJIAHTJIMBBIX MOJIOOBIX JIIOIIGﬁ AJIA ITPOJOJIZKCHH A
00pa3zoBaHUs U AaJbHEHIICH TPOPECCUOHATLHON ICATEIILHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
WCCJICIOBAaHUH U CO3JJAaHHH HOBBIX TeXHOJIOTUH. COTJIaCHO IPUHATOMY B MEXKIYHAPOTHOM COOOIIECTBE
omnpezaeneHuio, EcrecTBeHHOHaYYHAsI TPAMOTHOCTD — 3TO CIIOCOOHOCTD YeNIOBEKa 3aHUMAaTh aKTUBHYIO TPaK-
AAHCKYIO IMO3UIHUIO 110 06HI€CTB€HHO 3HAYMMBIM BOIIPpOCaM, CBA3aHHBIM C CCTCCTBCHHBIMU HAYKaMH, U €T0
TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HAeIMHU. HaydyHO rpaMOTHBIN YeTTOBEK CTPEMUTCS
Y4acTBOBATh B apryMCHTUPOBAHHOM O6CY)K)I€HI/II/I HpO6J’I€M, OTHOCAIIHUXCA K €CCTCCTBCHHBIM HayKaM U
TEXHOJIOTHUSIM, UTO TpeOyeT OT HETO CIAEAYIONINX KOMIETEHTHOCTEH:

— HAY4HO O0BACHATH SABJICHUA,
— OILICHHUBATh U IIOHUMATH 0COOCHHOCTHU HAaY4YHOTr'0 UCCJICAOBAHUA,
— HHTCPHNPECTUPOBATH JAaHHBIC U UCIIOJb30BATh HAYYHBIC JOKA3aTCIIbCTBA JJIA IMOJIYUCHW BBIBOJOB.

N3yuenue ¢pu3nku cnocoOHO BHECTH pelIaloluil BKIaa B GopMHUpOBaHHE €CTECTBEHHOHAYYHON
IPaMOTHOCTH 00Y4YaIOLINXCS.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

[enn nzydenus: GpU3MKA HA ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHus onpeneneHsl B Konnenun
npernoiaBaHus yueoHoro npenmera «®Pusnka» B 00pa3zoBarenbHbIX opranuzanusx Poccuiickoit denepanum,
peanu3yoLX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrpaMMbl, YTBepkKIEHHOU perenneM Komrernn
MunucrepcTBa npocserienus: Poccuiickoit @eneparun, npotokosn ot 3 aexadpst 2019 r. Ne I1K-4BH.

[enu nzydyenus pusmku:

— mpuoOpeTeHne HHTEepeca U CTPEMIICHHUS 00yJaloNINXCs K HAyYHOMY U3YUYEHUIO MPHUPOJBbI,
pa3BUTHE HMX MHTEJJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEHH;

— pa3BUTHE NPECTABICHUN O HAYYHOM METO/I€ MM03HaHUs U (OPMUPOBAHUE UCCIIEOBATEIHCKOTO
OTHOUICHHUS K OKPYXKAIOLIUM SIBICHUSIM;



— (¢opMHpOBaHUE HAYIHOTO MUPOBO33PCHUS KaK Pe3yJIbTaTa U3Y4YCHHUs OCHOB CTPOCHHS MATEPUH U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— QopMupoBaHUE TIPEACTABICHUH O POIU (DU3UKHU JIS pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKHU
1 TEXHOJIOTHI;

— Ppa3BHTHE MPEACTABICHUI 0 BO3MOXHBIX cepax Oyaymiel mpodeccnoHaaIbHOM e TeTbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOArOTOBKA K JlaJIbHEHIIEMY O0yUEHHIO B 3TOM HallpaBJICHUM.

JlocTrkeHne 3TUX 1eJIe Ha YPOBHE OCHOBHOT'O 00IIIETr0 00pa30BaHMs 00ECIICYMBACTCS PEIICHHEM
CIIeTYIOIINX 3aJ1a4:

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

— an06peTeHHe YMCHHI}'I OITMCBLIBATh U OOBSACHSITH (bHSquCKI/IC SABJICHHUS C UCIIOJIb30BAHUEM
IMMOJIYYCHHBIX 3H8.HI/II71;

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

— pa3BUTUE YMEHUH HAOJII0aTh IPUPOIHBIE SBJICHUS U BBIIOJIHATH OIBITHI, JAOOpaTOpHbIE padOTHI U
9KCHEPUMEHTAJIbHbBIE UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

— OCBOCHHUE IPUEMOB Pa0dOTHI ¢ HH(pOpManHel (HU3HMIECKOTO COJePIKaHMUs, BKIF0Yask HHPOPMAITHIO O
COBPEMEHHBIX JOCTIKEHUSIX (DU3UKH; aHAIU3 U KPUTUUIECKOE OLICHUBaHUE HH(OpPMAIUK;

— 3HAKOMCTBO CO cepamu MpodecCHOHATBHON IeATETbHOCTH, CBI3aHHBIMHE C (DU3UKOM, U
COBpPEMECHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTUXKCHUAX q)HBHqCCKOfI HAyKH.

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

B cootBerctBrm ¢ ®I'OC OOO dusuka sBiseTcst 00s3aTeIbHBIM MTPEAMETOM 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 ITPEJIMETA

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 JABH)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 Hprorona. Bropoit 3akon Herorona. Tperuii 3akon HerotoHa. [IpuHnun cyneprno3uuuu
CHIL

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

Cuna TsbKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEeHUe cBOOOIHOrO najieHus. JBrkeHue mianet
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. U3mMenenue umnynbca. Miynbe cubl. 3aK0H cOXpaHeHus uMiyibca. PeaktuBHoe
nsuxenue (MC).

Mexanuueckast paboTa 1 MOLUTHOCTb. PaboTa cui TspKecTH, ynpyrocTy, TpeHus CBs3b SHEpruu U paboThl
[ToTrenumanpHas SHEPTUs TEJA, MOJHATOIO HAJl HOBEPXHOCTHIO 3eMiM. [loTeHInanbHas sHeprus 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 JIBHIKEHUSI OJTHOTO M TOTO )K€ TeJla OTHOCUTEIBHO Pa3HBIX TEJI OTCUYETA
N3MepeHne CKOpOCTH U YCKOPEHHUS TPSIMOIMHEWHOTO ABUKEHUS

HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOIO JIBUKEHUS

IS NS

Habntoienue ABM>KEHUS Tella 0 OKPYKHOCTH
6. HabmroeHne MexaHM4ecKHX SIBJICHHUM, MPOUCXOASAIINX 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. HaOmronenue paBeHCTBa CUJI MPU B3aUMOJACHCTBUU TeEI
9. N3meHeHne Beca Tena IpU YCKOPEHHOM JIBUKEHUU
10.ITepenaya ummnysbca Mpy B3aUMOJICUCTBUAU TEI
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. KoHcTpynpoBaHue TpakTa Ajsl pa3sroHa U JaIbHEUIIEr0 paBHOMEPHOIO ABM)KEHUS LIapuKa WU
TEIIEKKU

2. Ompenenenue cpeHeil CKOPOCTH CKOJIbXKEHHUSI OpyCKa WM IBU)KEHHS IIapUKa 110 HAKJIIOHHOM



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 NIPH PABHOMEPHOM JBIKEHUH TEJa IO TOPU30HTAIBHON
MOBEPXHOCTHU

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

11.13yueHune 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 konebanus. Pezonanc. Mexanndeckue BosiHbl. 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 Tes MOA JeMCTBUEM CUJIBI TSDKECTH U CUIIBI YIIPYTOCTH
2. HaGmronenue kose0aHuii rpy3a Ha HUTH U Ha MIPYXXHHE

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 pabomol u onvimul

1. Onpenenenrie 4acTOTHI U TIEPUO/IA KOJICOaHUN MAaTEMAaTHIECKOTO MasiTHIKA

2. OmpenerneHne 4acTOThI U IEpUoAa KoJeOaHui Mpy>KMHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH Teproa KOJIeOaHU MTOABEIICHHOTO K HUTH TPy3a OT JJIMHBI HUTH 4,
HccnenoBanue 3aBUCUMOCTH TIepHUoa KoJeOaHU MPYy>KMHHOTO MasiTHUKA OT Macchl Tpy3a

5. IIpoBepka HE3aBUCUMOCTH TIEPHO/Ia KOJIeOaHH rpy3a, MOBEIICHHOTO0 K HUTH, OT MacChl rpy3a 6.
OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTh TIepro/ia KoieOaHU MPY>KUHHOTO MasgTHHUKA OT MacChl Ipy3a U
KECTKOCTH IIPYKUHBI

7. U3Mepenne yckopeHus: CBOOOHOTO MaIeHUS

Pasjen 3. DiieKTpoMarHuTHOE 1M0Jie H 3JIEKTPOMATHUTHBIE BOJHBI

SJ'ICKTpOMaF HUTHOC I10JIC. 3JICKTpOMaTHI/ITHBIC BonHBI. CBOMCTBA SJICKTPOMArHuTHBIX BOJIH IIxana
QJICKTPOMArHUTHBIX BOJIH. Hcnons3oBaHue OJICKTPOMArdMTHBIX BOJIH JJI COTOBOM CBS3H.

DnexTpoMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE cBOICTBA 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. [Ipsmonnneitnoe pacnpoctpanenue ceera. 3armenust CoiHua u
Jlynbl. Otpaxkenue ceta. [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, MEKpockomna u teneckorna (MC). ['na3
Kak ONTHYecKasi CUCTeMa. bIu30pyKoCTh U 1aIbHO30PKOCTbD.

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

Hemoncmpayuu
[IpssMonuHENHOE 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 AR o e

[Tonydenue n300pakeHuii ¢ TOMOIIBIO JIUH3.

9. Ilpunuun aeiictBus poToarnmnapara, MUKPOCKOIIA U TEJIECKONA.
10.Monens riasa.

11.Pa3noxxenue 6enoro cBeTa B CHEKTP.

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

Jlabopamopnusie pabomel u onvimul
1. UccrnenoBanue 3aBUCUMOCTH yTila OTPAYKSHUsSI CBETOBOTO JIyda OT YIJia TaICHHUS.

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 BOCHPHUSATHIO 1IBETA MPEAMETOB MIPU UX HAOJIIOAEHUH Yepe3 [IBETOBbIE (DMIIBTPHI.

Paznen 5. KsanroBbie iBJIeHUA
OmnsiTel Pesepdopaa u mianerapuas Moaens atoma. Mogens atoma bopa. Ucyckanue u noriomieHue

ceera aroMoM. KBaHThI. JInHeWYaTbIe CIEKTPHI.

PagunoaktuBHOCTE. Anbda, 6eTa u ramman3inyuenus. CTpoeHre aTOMHOTO siipa. HykimonHast Moaens
aTOMHOTO siapa. M30Tonsl.
PaanoaktuBHbIE TpeBpatenus. [lepuos morypacmnaia aTOMHBIX SIEP.

S nepuble peakuuu. 3aKOHBI COXPAHEHMS 3apSAJ0BOT0 U MACCOBOTO UYKCE. DHEPIHsl CBSA3M aTOMHBIX SI/IEP.
CBs13b Macchl ¥ dHepruu. Peakiuu cunTesa u aenenns saep. Mcrounnku sneprun Comuna u 38831 (MC).
Snepnas sHepreTuka. JIeicTBUS pagioaKTUBHBIX U3Ty4eHUH Ha )kuBbIe opranu3Mbl (MC).

Hemoncmpayuu



1. CriekTphl U3Ty4EHUS U MOTJIOMICHUS.

2. CHexTpsbl pa3IuvyHbIX ra3oB.

3. Cnextp Boaopoa.

4. HabmoneHne TpekoB B Kamepe Buibcona.

5. Pabota cuérunka MOHU3UPYIOIINX U3TYyYCHHH.

6. Perucrpanus uznydeHusi IpUpOJAHBIX MUHEPAJIOB U IIPOJIYK TOB.

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

2. UccnenoBanue TPEKOB: M3MEPEHHUE SHEPTUHU YACTHUIIBI IO TOP MO3HOMY ITyTH (110 oTorpadusm).
3. I3mepenue paguoakTUBHOTO (hOHA.

IMoBTOPUTENBHO-00001IAO M MOAYJIb

[ToBTOpUTENEHO-0000IIAOIINI MOTYIIb IPETHA3HAYCH JIJISl CHCTEMATU3AIUKA U 0000IIECHUS TPEAMETHOTO
COJICPKaHUS U OIBITA JEATCIILHOCTH, TPHOOPETEHHOTO MPU U3YYSHUH BCETO Kypca (PU3UKH, a TAKKE JIIS
noAroToBku kK OCHOBHOMY TOCYJapCTBEHHOMY SK3aMeHy o (pu3mke A 00ydaronuxcs, BIOpaBIINX 3TOT
y4eOHBIN peIMeT.

HpI/I HU3YUCHUH JAHHOI'O MOAYJIS PCAIU3YIOTCS U CUCTCMATU3UPYROTCA BUIABI ACATCIIBHOCTU, HA OCHOBC
KOTOPBIX obOecIieunBacTCs AOCTHIKCHUC MTPCIMETHBIX U METAIPCIMCTHBIX INIAHUPYCMBIX 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
IMMOJIYYCHHBIC 3HAHUS, pCIIATL 3ala4i, B TOM YHUCJIC KAYCCTBCHHBIC U OKCIICPUMCHTAJIBHEBIC.

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

— Ha OCHOBE TMOJYYEHHBIX 3HAHUI pacrio3HaBaTh U HAYYHO OOBIACHATH 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 HAaYYHBIC OCHOBBI Han0ojee BaXKHBIX I[OCTI/I}KGHI/Iﬁ COBPECMCHHBIX TGXHOHOFHfI,
HaImpuMmep, MPakKTUICCKOro UCI0Jb30BaHUA Pa3JINYHbIX HCTOYHHUKOB SHEPTMH Ha OCHOBEC 3aKOHa IIpe-
BpalllCHUA U COXpaHCHHUA BCEX U3BCCTHBIX BUIOB S3HCPI'UH.

Kaxcz(aﬂ N3 TCM OAHHOTO pa3aciia BKIIIOYaCT SKCIICPUMCEHTAJIBHOC UCCIICJOBAHUC O606H.I3.IOH.[CFO
XapaxkTepa. Pazgen 3aBCpIIacTCA NPOBCACHUCM JHArHOCTUYECKOM M OLIEHOYHOM pa6OTBI 3a KypcC OCHOBHOM
IIKOJIBI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

Nzyuenue ¢pu3nku B 9 Kiiacce HaIllpaBJIEHO HAa JOCTHXKEHUE 00YUYaIOUTUMUCS JTNYHOCTHBIX,
METAaINpPeIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe ¢ocnumanue:
— TIPOSIBIIEHUE WHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (pr3nuecKol HayKu;

— HOEHHOCTHOC OTHOLICHUEC K JOCTHXXCHUAM pOCCHfICKHX y‘IéHBIX (bI/ISI/IKOB.

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

— OCO3HAaHHEC BaA)KHOCTU MOPAJIbHO-3TUYCCKUX IMTPUHIUIIOB B ACATCIIbHOCTHU y‘IéHOFO.

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 01A20NOTIYUUA:
— OCO3HAaHME LIEHHOCTU 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
Ba)XHOCTH IPaBUJI 0€30MacHOr0 MOBEACHHS Ha TPAHCIIOPTE, Ha IOPOrax, ¢ AJIEKTPUUECKUM U TETJIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;
— ¢(hopMHUPOBAHHOCTH HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO MTpaBa Ha OMIMOKY M TaKOro ke MpaBa y

JPYTOTO YeIOBEKA.

Tpyooeoe ¢éocnumanue:
— aKTUBHOE YJacTHe B PEUICHUH MPAKTUUECKHX 3a]a4 (B paMKaX CEMbH, IIKOJIbI, TOPO/Ia, Kpasi)
TEXHOJOTUYECKOW M COLMATLHOM HAIPaBICHHOCTH, TPEOYIOLINX B TOM YHCIIE M (PU3NIECKHUX 3HA

HUI;— HMHTEpec K MPAaKTUYECKOMY H3YYEHHUIO MpodeccHil, CBSI3aHHBIX C PUIUKOM.

IKonozuueckoe eocnumanue:
— OpHUEHTaIUs Ha IPUMEeHEeHHEe (PU3NUECKUX 3HAHUH JIJIs pelIeHus 3a/1a4 B 00JIaCTH OKpYyKarolen
Cpenbl, IUIAHUPOBAHUS IOCTYIIKOB U OIIEHKH UX BO3MOYKHBIX ITOCJIEICTBUH I OKPYKAIOIIEH

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

Aoanmayusa o0yuarouiezoca K U3MEeHAIOUWUMCA YCI08UAM COUYUATNbHOU U RPUPOOHOIL CPEObl:—
NOTPEOHOCTh BO B3aUMOJICHCTBUY MPH BBINOJIHEHUH UCCIIEJOBAaHUHN U MTPOEKTOB (PU3UUECKOI
HaIpaBJICHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSIM JIPYTHUX;

— IIOBBIIICHUEC YPOBHA CBOCH KOMIIETEHTHOCTH 4gCpe3 MPAKTHYCCKYIO ACATCIIbHOCTD,

— MOTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHHI, B TOM yuciie 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 aHAJTM3UPOBATh U BBIABIISATH B3AaUMOCBSI3U IPUPOIBI, 00IIeCTBAa M SKOHOMHUKH, B TOM
YHCIIe C UCTIOJIb30BaHNEM (PU3NYECKUX 3HAHUH;

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

OCJICICTBUM.

METAINIPEAMETHBIE PE3YJIbTATbBI
VYHMBepcalibHbIE I03HABATEIbHbIE IEHCTBUS
bazoevie nozuueckue oeiicmeus:
— BBIBIIATH U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB (SIBJICHHN);
— YCTaHaBIUBATh CYLIECTBEHHBINH MPU3HAK KIacCU(UKALMU, OCHOBAHUS JUIsl 000OIIEHNS U CPAaBHEHUS;
— BBIABJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B paccMaTpUBaeMbIX (pakTax, JaHHBIX U HAOIIOACHUSX,
OTHOCSIINXCS K (PU3MUECKUM SIBIICHUSM;
— BBIABIIATH IPUUUHHO-CIICICTBEHHBIE CBSA3H MPH N3YUEHUH (PU3MUECKUX SBICHUHN M MTPOIECCOB;
JIeNIaTh BBIBOJIbI C MUCIIOJB30BAaHUEM JE€YKTUBHBIX M HHAYKTUBHBIX YMO3aKJIIOYEHUH, BbIIBUTaTh
THIIOTE3BI O B3aUMOCBS3SX (PU3NYECKUX BEINYMH;
— CaMOCTOSITETILHO BBIOMPATH CIIOCO0 perieHus yueOHo# pu3mueckoil 3ajauun (CpaBHEHUE HECKOJIBKHX
BapHUaHTOB PELICHHUs, BBIOOP Haubosee MOAXOIAIIEro C y4ETOM CaMOCTOSTENILHO BbIIEIEHHBIX

KpUTEPUEB).

Bba3zoevle uccneoosamenvckue oeiicmeus:
— HCIMOJb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHMS;
— TPOBOAUTH IO CAMOCTOATEIHHO COCTABIIEHHOMY ILIAaHY OMBIT, HECIIOKHBIN (PU3NYeCKUil
9KCIIEPUMEHT, HEOOJBIIIOE HCcCe0BaHNe (PU3UUECKOTO SIBICHHUS,
— OIICHMBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh MH(POPMAITUIO, TIOTYISHHYIO B XOJI€ HCCIIET0BAHUS
WM SKCIIEPUMEHTA;
— CaMOCTOSTENbHO (GOPMYyTUPOBATH 000OIIEHHUS U BBIBOABI IO Pe3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOIEHHS, OIBITA, HCCIEIOBAHMNSL;
— MPOTHO3UPOBATH BO3MOXKHOE JalbHENIIIee pa3BUTHE (PU3HMUECKHX MPOIIECCOB, a TAK)KE BBIIBUTATh

MMPECATIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmavueri:
— MPUMEHSTh pa3jINYHble METO/Ibl, HHCTPYMEHTBI U 3aIllpOChl NPH MOUCKE U 0TOOpE HHPOPMAIIK UITN
JTAHHBIX C YUETOM IMpeAIOKEHHON yueOHOM pu3nueckoit 3a1auu;
— aHaJIM3UPOBaATh, CHCTEMATHU3UPOBATh U UHTEPIIPETUPOBATh UH(POPMALIHIO PA3TUYHBIX BUJIOB U (POpPM
IpeJICTaBICHHUS;
— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeAcTaBICHUS HHPOPMALIUU U WILTIOCTPUPOBATD

pelaeMble 3a/1a4 HECIOKHBIMU CXEMaMH, AUarpaMMaMiy, HHOHM rpadukoi 1 uX KOMOMHAITUSMH.

YHuBepcanbHble KOMMYHUKAaTUBHBIE JEHCTBUS



Obwenue:

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

— COIIOCTaBJISATh CBOM CYXKJIEHUS C CY>KJICHUSIMU JIPYTUX YYaCTHUKOB JUAora, OOHapyXUBaTh
pa3inyre U CXOJICTBO MO3UIINIA; BEIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIATH PE3YIbTAThl BBIMOJIHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA,
UCCJIEJIOBAHMUSI, TPOCKTA).

Coemecmnasn oeamenvHOCmMb (COMPYOHUUECME0):

— TMOHUMATH U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHHON ¥ HHIUBUYyaTbHOW paOOTHI IPH PEIICHUN
KOHKPETHOU (PU3UIECKOM MPOOIIEMBI;

— IPUHUMATb LCJIN COBMECTHOM ACATCIIbHOCTHU, OPIraHNU30BbIBATH JEUCTBUS MO €€ JOCTHXKECHUIO:

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

— BBIIIOJIHATH CBOIO 4aCTh pa6OTBI, AOCTHUTasl KAUCCTBCHHOI'O PE3yJjibTaTa 110 CBOEMY HAIIPABJICHUIO U
KOOpAUHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YWICHAMU KOMAaHbI;

— OIICHMBATh KQueCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
chopMyTUpPOBaHHBIM YYACTHUKAMH B3aUMOICHCTBHUSI.

yHI/IBepcaHBHHC PCTYJIATUBHBIC ,HeﬁCTBHH
Camoopzauus'auu}l:

— BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMINX JIJIsl pelIeHus (PU3nIecKux
3HAHUI;

— OPUEHTUPOBATHCS B PA3IUYHBIX MOJAX0AAX NPUHATUS PelIeHUN (MHIUBUAYAIbHOE, IPUHATHE
pelIeHys B rpymine, NpUHITHE PEellIeHUi TpyIIoi);

— CaMOCTOSITEIIbHO COCTABJIAThH AJITOPUTM peIIeHUs] PU3MUECKON 3ajauu W MJIaHa UCCIIEI0BaHMS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh NpeiaraeMble
BApUAHThI PELICHUN;

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

— O0OBSACHATH IPUYUHBI JOCTUKEHUS (HEAOCTUKEHUS) PE3YIbTaTOB JAESITEIbHOCTH, JaBaTh OLEHKY
npuoOpeTEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTHUBBI B I€ATEIBHOCTD (B TOM YHCJIE B XOJ] BHIIOJIHEHUS (PU3NUECKOTO HCCIIEJOBAHUS
WM [IPOEKTA) HAa OCHOBE HOBBIX 00CTOSITENLCTB, I3MEHUBIINXCS CUTYallul, YCTAHOBJIEHHBIX OLINOOK,
BO3HMKIIUX TPYIHOCTEH;

— OLCHUBATb COOTBCTCTBHUEC PE3YyJIbTaTa LECINU U YCIOBUAM.
3M0l(ll0HaJleblﬁ UHmMelieKkm:

— CTaBUTh Ce0s HA MECTO JIPYTOTo YEJIOBEKA B XOJI€ CIIOpa MIIM IMCKYCCUU Ha HAyYHYIO TEMY,
IIOHUMAaTb MOTUBBI, HAMEPEHHUSI U JIOTUKY IPYroro.



Ilpunamue cedn u opyaux:

— MpHU3HaBaTh CBOE MPABO HA OLIMOKY MPH pelIeHnH (U3NUECKUX 3a7a4 WK B yTBEPKICHUAX HA
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTH y 00YUaIOIIUXCS
YMEHUU:

— HCIOJIb30BaTh NOHATHA: CUCTEMA OTCUETA, MaTepUalbHasl TOUKa, TPAEKTOPHS, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBMKEHUS, nedopmanus (ynpyras, IiacTu4eckas), TpeHrue, IEHTPOCTPEMUTEIbHOE
YCKOpEHHE, HEBECOMOCTD U TMEPETPY3KH; LEHTP TSHKECTH; aOCOIIOTHO TBEPOE TEIO, LICHTP TAKECTH
TBEP/OrO Tella, paBHOBECHE; MEXaHUYECKUE KOJIeOaHUsI U BOJIHBI, 3BYK, UH(PA3BYK U yIbTPA3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, IIKAJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTb,
CIEKTPBI UCITYCKaHU U TIOTJIONIEHHS; aib(a, OeTa 1 raMMa-u3Iy4eHuUs, H30TOIIbI, SiAepHast SHEPreTHKA;

— pa3nuuaTh SABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE JIBUKEHHE,
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE IBM)KEHUE, CBOOOIHOE MTa/IeHUE TeJl, PABHOMEPHOE JIBUKEHUE 110
OKpPY’KHOCTH, B3aUMOJIECTBUE TEJl, p€aKTUBHOE JIBI)KEHUE, KOJIeOaTelIbHOE IBUKEHUE (3aTyXarollue U
BBIHY’K/JICHHbIE KOJIe€0aHUs), pE30HAHC, BOJIHOBOE JIBUYKEHHE, OTPaKEHHE 3ByKa, IPSIMOJIMHEITHOE
pacrpocTpaHeHue, OTPAKEHHUE U NIPEIOMIICHHE CBETA, II0JTHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasiio’keHue 6esIoro cBeTa B CHEKTP U CIOKEHHE CIEKTPAJIbHBIX LIBETOB, JUCIIEPCUs CBETA,
€CTECTBEHHAsl PaIM0AKTUBHOCTb, BOSHUKHOBEHHE JINHEWYATOI0 CIIEKTPa U3JIyUY€HUs1) MO OMMCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOLINX AaHHOE (PU3NYECKOE SIBIICHUE;

— Ppacrmo3HaBaTh IMPOSBICHUE M3YUYEHHBIX (DU3MYECKHX SIBICHHUH B OKpY’KaIOIeM MHUpe (B TOM YHUCIie
(du3nUeckre sIBIEHUS B IPUPOJIe: MPUIINBBI U OTJIMBBI, JBMKEeHUE MaHeT COTHEUHOW CUCTEMBI,
PEaKTHUBHOE JIBU)KEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMH, 36MJIETPSICEHHUE,
ceificMuyeckue BOJHBI, IIyHAMHU, 3XO0, [[BETA TeJl, ONTHUECKUE SABJICHUS B IPUPOJIE, OHMOIOTHYeCcKOe
NefiCTBUE BUIMMOTO, YIbTPa(roJIETOBOTO U PEHTTEHOBCKOTO U3JIyYE€HU; €CTECTBEHHBIIN
paTuOaKTUBHBINA (POH, KOCMUYECKHE JIYUH, paIMOAKTUBHOE U3ITy4YeHHE IPUPOAHBIX MIHEPAJIOB;
JefiCTBUE paJiMOAaKTUBHBIX U3JIyYEHUN Ha OPraHU3M YeJIOBEKa), IPU ATOM NEPEBOAUTH MPAKTUYECKYIO
3aJauy B yUeOHYIO, BBIEIATH CYILIECTBEHHbIE CBOMCTBA/MPU3HAKY (DPU3NUECKUX SIBICHU,

— OMNMCHIBATh U3YUEHHBIE CBOICTBA TEN U (PU3NUECKUE SABJICHUS, UCTIOIb3Ys (PU3NUECKUE BEIUYUHBI
(cpenHsist © MTHOBEHHAsI CKOPOCTh Tella P HEPAaBHOMEPHOM JIBXKEHHH, YCKOpEHHE, TIepeMellIeHue,
IyTh, YTJIOBasi CKOPOCTh, CUJIA TPEHUS, CHUJIA YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOIHOTO
naJieHus], BeC Teja, UMIYJIbC Tella, UMITYJIbC CUJIbI, MEXaHW4YecKas padoTa U MOIIHOCTh, TOTEHIUAIbHAS
SHEPIHs TeJla, HOJHIATOrO HaJl HOBEPXHOCTHIO 3€MJIM, IOTEHIUAIIbHAS SHEPIUs CKATOW MPYKUHBI,
KUHETHYECKasi SHEPTHsl, OJTHAsI MEXaHWYeCKask SHEPTUs, MEPHOJ] U 4acTOTa KoJeOaHH, JJTMHA BOJIHBL,
IPOMKOCTbH 3BYKa M BbICOTA TOHA, CKOPOCTh CBETA, [T0Ka3aTes b MPEIOMIICHHSI CPEIbl); IPU OMKUCAHUI
NPaBUWIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCIIOB3YEMbIX BETMYNH, 0003HAUCHHS U €IUHHIIBI
bu3NYECKUX BEIMYMH, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOLINE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH IPaMKU N3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUUMH;

— XapaKTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SIBICHUSI U MTPOLIECCHI, UCIIOB3YS 3aKOH COXPAaHEHUs
DHEPIrUH, 3aKOH BCEMUPHOIO TATOTEHUS, IPUHIUI CYNEPIIO3ULIUN CHJI, IPUHILUI OTHOCUTEIbHOCTH
["anunes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3AKOHBI OTPa)KEHUS U IIPEJIOMIICHUS CBETA,
3aKOHBI COXPAHEHHUS 3apsIOBOIO M MACCOBOT'O YHMCE MPH SIEPHBIX PEAKLUAX; IPU ITOM J1aBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €0 MAaTEMaTHYECKOE BBIPaKEHUE,



— 00BSACHATH (PM3MUYECKHE TIPOIECCH M CBOWCTBA TEJI, B TOM YHCIIC M B KOHTEKCTE CUTYyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUYMHHO-CIICCTBEHHBIE CBS3U, CTPOUTH 00bsIC-
HEHUE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOPO Ha 2—3 M3YYEHHBIX CBOMCTBA (DU3NUYECKUX SBIICHUM,
buznYeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

— pemiaTh pacyETHbIE 3a7auu (OMUpPAIOIINECcs HA CUCTEMY U3 2— 3 ypaBHEHHI1), UCIIOJIb3YS 3aKOHBI U
(dbopMyIIbI, CBS3BIBAOIINE (PU3HUSCKHE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIIOBHUS 33]]a4H 3aITUCHIBATh
KpaTKO€ YCJIOBUE, BBIABIIATH HEAOCTAIOUINE UM U30BITOUHbIE JaHHBIE, BEIOUPATh 3aKOHBI M POPMYJIBL,
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 IPOBCPACMOC NMPCAIIOJIOKCHNUEC, OUCHHUBATD ITPABUJIBHOCTDL ITOPAAKA
MMPOBCACHUA UCCIICAO0BaHNUsA, ACJIaTh BBIBOAbI, MHTCPIIPECTUPOBATL PC3YJIbTAThI Ha6JHOI[eHI/H>'I " OIIBITOB,

— MPOBOAUTH ONBITHI 110 HAOTIOACHHUIO (PU3NYECKUX ABJICHUIN WM (U3NYECKUX CBOMCTB Tell (M3yuyeHue
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHMs SHEPIUU; 3aBUCUMOCTb IIEpHOo/1a KOJIeOaHu i
IPYKUHHOI'O MasiTHUKAa OT Macchl I'py3a M JKECTKOCTH IPYXKUHBI U HE3aBUCUMOCTb OT aMILJIUTY/bI
MaJIbIX KoJieOaHuil; MPsIMOIMHENHOE paclpoCTpaHEHUE CBETa, pasjlokeHHe Oenoro cBeTa B
CIEKTp; M3YYCHHE CBOMCTB M300pa)KE€HHsI B TUIOCKOM 3€pKajie U CBOMCTB M300pakKEHUS MpeIMeTa B
cobuparonieit 1nH3e; HaOIr01eHUE CIUIOMIHBIX M JMHEHYAThIX CIIEKTPOB U3JIyYEHUs): CAMOCTOSITEIbHO
coOMpaTh YCTaHOBKY M3 N30BITOYHOIO HAOOpa 000PyA0BaHMS; OIMCHIBATh XOJ OMbITAa U €r0
pe3yabTaThl, GOPMYITHPOBATH BHIBOBI;

— TPOBOJHTH MPU HEOOXOIUMOCTH CEPUIO MPSIMBIX U3MEPEHHH, OTIpeNeNsis CpeHee 3HaUeHNE
u3MepseMoil BelTMUMHbI ((POKYCHOE pacCcTOssHUE coOMparoIel TMH3bI); 000CHOBBIBATH BBIOOp criocoba
U3MEPEHUs/M3MEPUTEIEHOTO TPUOOPa;

— TPOBOJUTH UCCIIEOBAaHUE 3aBUCHUMOCTEH (U3MYECKUX 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)XCHMsI CBETA OT yIJla MMaJeHUs U yIila MPEIOMIIEHHUS OT yIJla MaJeHusl): IJIaHUPOBaTh UCCIIEN0-
BaHUE, CAMOCTOSATEIBHO COOMpPaTh YCTAHOBKY, PUKCUPOBATH PE3YJIbTATHI ITOJIyY€HHOMN 3aBUCUMOCTH
(Gu3MUecKrX BEITUYUH B BUJE TaOIUI] U TpaMKOB, AeTIaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEA0BaHUS;

— TPOBOJUTH KOCBEHHbIE U3MEPEHUs (U3NUECKUX BETMUUH (CPEIHSS CKOPOCTh U YCKOPEHUE Tela Ipu
PaBHOYCKOPEHHOM JBH)KEHHH, YCKOPEHUE CBOOOIHOTO MaJIeHUs, )KECTKOCTD MPYXKHUHBI, KOAPPUIIMEHT
TPEHMsI CKOJIbKEHUS, MeXaHMuyeckas paboTa M MOLIHOCTb, YaCTOTA U MEepuo/ KojeOaHui
MaTeMaTUYeCKOT0 U NMPY>KUHHOTO MAasiTHUKOB, ONTUYECKasl CHJIa COOMparoIiel JTUH3bI, paliOaKTUBHBIN
¢$oH): IIIaHUPOBATh U3MEPEHUS; COOUPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIMOIHATH U3MEPEHUS,
clelysl IPeAJIOKEHHON MHCTPYKIIMM; BBIYMCIIATh 3HAYEHUE BETMUYUHBI M AaHAJM3UPOBATH MTOJIyYEHHBIE
pE3yJIbTaThl C YYETOM 3aJaHHOW 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, TOHKaA JINH34, [IJIaHCTapHasd MOACIIb aTOMaA,
HYKJIOHHasg MOJICJIb aTOMHOTO A1pa;

— XapaKTepu30BaTh MPUHIUIBI JEHCTBUS W3YYEHHBIX MPHOOPOB M TEXHUYECKHUX YCTPOUCTB C OMOPOi
Ha UX OINHKCaHUs (B TOM YHCIIE: CIIUIAOMETP, NaTYUKU MOJIO0KEHHUS, PACCTOSIHUS U YCKOPEHUs, PaKeTa,
9XO0JIOT, OYKH, IEPUCKOT, (DOTOAMIApaT, ONTHYECKUE CBETOBOBI, CIIEKTPOCKOI, TO3UMETP, KaMepa



Bunbcona), ucronb3ys 3HaHHUS O CBOIMCTBAX (PU3MUYECKUX SBICHUH U HEOOXOAUMBIE (PU3NIECKHE
3aKOHOMEPHOCTH;

— HCIOJIB30BaTh CXEMBI M CXEMaTHUYHBIE 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
buznyecKkux 3HaHUI B MOBCEIHEBHOM JKU3HU ISl oOecrieueHus: 0e30MacHOCTH PpH 00paIlieHuu ¢ 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 UMCIOIIUXCSI 3HAHUH U JOTOJIHUTEIBHBIX HCTOYHUKOB;

— HCIIOJIB30BAaTh MPH BHITIOTHEHUH YI€OHBIX 33JJaHUN HAYIHO-TIONYIISIPHYIO JIUTEPATYPy (HU3HIECKOTO
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
WIH UCCIIEI0OBATENbCKON AEATEIbHOCTH; IIPU 3TOM IPaMOTHO MCIIOJIb30BaTh U3YUYEHHBIN TOHATUIHBIN
anmnapar U3y4aeMoro pasjeia (pU3uMKU U COIPOBOXKAATh BBICTYIUIEHUE ITPE3ECHTALIMEN ¢ yUETOM
0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IIJIAHUPOBAHHUE

Ne | HanmeHoBaHMe pa3/ieioB U TeM Koauvecrso yacon Jara Buasl nesiTebHOCTH Buasl, DJIeKTPOHHbIE
n/m | IporpaMmsbl U3yYeHHS (hopmbl (mudposbie)
BCEro | KOHTPOJIbHbIE | MPaKTHYeCKHE KOHTpOJIs | o6pa3oBaTelbHbIE
paboTbl paboThl pecypebl

Pazznen 1. Mexanuueckue siBJIEHUS

1.1. | Mexannueckoe ABH:KeHHE U 10 AHanu3 1 00CyK/JIeHHE PAa3IMYHBIX IPUMEPOB MEXaHU4ECKOTO/IBIKCHHUS; POLI
CI0CO0BI €ro ONUCAHHSsI

1.2. | BzaumopeiicTBHe TeJ 20 HaburoieHue 1 06CysKIeHHE OMBITOB C JABHKEHHEM Tella [IPY YMEHbLICHUH BIMSHUS JPYTUX Tell, https://resh.edu.ru/
[PETATCTBYIOLIMX JBHKEHHIO;

1.3. | 3akonbI coxpaneHus 10 TpuMeHeHHe 3aK0Ha COXPAHEHHS MMITYJIbCa ISk PACUETa Pe3ylIbTaToB B3aUMO/IEHCTBHS Tel (Ha https://resh.edu.ru/
IPEMEPaxX HEYNPYTOro B3aNMO/IEHCTBHSL, yIPYTOTO [EHTPATEHOTO B3aNMOJIEHCTBHSA IBYX OJIMHAKOBBIX
TEJI, OJTHO M3 KOTOPBIX HETIOBIKHO);

Hroro no paszeny 40

Pasznen 2. Mexannueckme KoJieOaHusi H BOJTHBI

2.1. | Mexanu4eckue KoJieGaHust 7 HaburoieHne kosiebanmii Mo IeHCTBHEM CUII TSDKECTH U YIIPYTOCTH U OOHAPYKEHHE TOI00HBIX https://resh.edu.ru/
K0JIe0aHNH B OKPYKAIOIEM MHUPE;

2.2. | MexaHu4ecKue BOJIHBI. 3BYK 8 BbIunciieHue AIHHBL BOJIHBI X CKOPOCTH PACIPOCTPAHEHNUS 3BYKOBBIX BOJIH; https://resh.edu.ru/

Hroro no pazaeny 15

Paznen 3. D1eKTpOMarHUTHOE MOJIe H YT1eKTPOMATHHTHbIE BOJTHBI

3.1. | DiekTpOMarHUTHOE 1OJIE H 6 TMocTpoenue paccyskaeHHi, 0G0CHOBBIBAIONIMX B3aMMOCBA3b ANEKTPUIECKOTO M MATHUTHOTO MOJNEi; https://resh.edu.ru/
3JEKTPOMATHHTHBIE BOJIHbBI DKCTIEPUMEHTATLHOE U3YUEHHE CBONCTB 3EKTPOMArHUTHBIX BOJH (B TOM YHCJIE C TIOMOIIBE0 MOOUIIBHOTO
Tenedona);
Uroro o paszeny 6

Pasgen 4. CBeroBble sIBJICHHS

4.1. | 3akoHbI pacupocTpanenus ceera | 6 HaburoieHne OnbITOB, AEMOHCTPHPYIOMINX SBICHHE IPSIMOIMHEHHOTO PACIPOCTPAHEHNUS CBETa https://resh.edu.ru/
(BO3HMKHOBEHHE TEHHU 1 TIOTYTEHH), i MX HHTEPIPETALHS € MCTIOIb30BAHNEM TIOHSTHS CBETOBOTO JIy4a;
OOGbsICHEHHE 1 MOJIETMPOBAHIE COTHEYHOTO U JIYHHOTO 3aTMEHHIA;

4.2. | JInu3pl  ONTHYECKHE TIPHGOPBI 6 Tony4enne n306paXkeHuit ¢ MOMOMIBIO COOMPAIOIIEH U PacCENBAIOIIEH JTHH3; https://resh.edu.ru/
Onpegenenue (OKYCHOTO PACCTOSHUS M ONITHYECKON CHIIbI COOUPATOIIEH JTMH3BL;

4.3. | Pa3zno:kenue 6ea0ro cBeTa B 3 HabutrozieHue 1o pasioxeHn o OeIoro cBeTa B CIIeKTp; https://resh.edu.ru/
CHeKTp Ha6utozierue 1 00BACHEHHE OTBITOB 10 TOIYYEHHUIO GEIOro CBETA TIPU CIIOKEHNHU CBETA Pa3HBIX LBETOB;
Hroro no pasueny 15

Paznen 5. KBanTOBBIE SIBJIEHUST




5.1.

I/IcnyCKaHne H TOrJIOICHUE CBEeTa
aTOMOM

OGCy)Kl[CHI/IC 1ICIN OTIBITOB Pe3ep¢)0p}1a 110 UCCIICIOBAHUIO aTOMOB, BEIIBUKCHHUEC TUIIOTE3 O BO3MOXKHBIX
pe3ynbTaTax ONbITOB B 3aBUCHUMOCTH OT HNPEANOIaracéMoro CTpoeHus arToMoB, (bOpMyJ'IHpOBaHI/IC BBIBOJOB
U3 pE3YJIbTATOB OIBITOB;

O6Cy)Kl[eHI/Ie HpOTI/IBOpC‘II/Ii;[ HHaHeTapHOﬁ MOJIEJIA aTOMa ¥ OCHOBAHUU IS TUTIOTE3BI Bopa o
CTallMOHAPHBIX 0p6I/ITaX DJIEKTPOHOB;

https://resh.edu.ru/

5.2.

CTpoeHne aTOMHOIO siIpa

OO0cyk1eHHEe BO3MOXKHBIX THIIOTE3 O MOJIEIIAX CTPOCHHS S1pa;

OrmnpezieneHue cocraa siep Mo 3alaHHBIM MacCOBBIM U 3apsIJOBBIM YKCIIAM U IO MOJIOKEHUIO B
nepHoandeckoil cucreme d1eMeHTOB (MC — xumus);

AHanu3 U3MEHEHHUs COCTABa Spa U ero MONOKEHHUS B IEPHOANYECKOI CUCTEME TIPH apaan0aKTUBHOCTH
(MC — xumus);

https://resh.edu.ru/

5.3.

SnepHble peaknuu

Pemenue 3aja4 ¢ UCMOIb30BaHUEM 3aKOHOB COXPAaHEHUS MACCOBBIX U 3apsI0BbIX YHCEII HA OLPE/EIEHUE
PE3YJIBTATOB SAEPHBIX PEaKIHi; aHAIH3 BO3MOKHOCTU I HEBO3MOXKHOCTH SEpHOH peaximy; OneHka
9HEPIHH CBS3U SJEP C HCIOIb30BaHUEM (GOpMyIIsl DHHINTeHHA;

https://resh.edu.ru/

Hroro no paszpeny
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Pasnen 6. [loBTOpHTEILHO-0000 IAKOIL KT MOAYIbL

6.1. | CucremaTn3sauusi u 0600UIeHHE 9 BsinosnHeHue yueOHbIX 3a1aHni, TPEOYIOLMX AEMOHCTPALNN KOMIIETEHTHOCTEH, XapaKTepU3yOIIHX https://resh.edu.ru/
NPeAMETHOIO COJePKAHUSA H €CTECTBEHHOHAYYHYIO IPaMOTHOCTE:- IPHMEHEHHS [OJyYEeHHbIX 3HAHMIT JUISI HAYYHOTO OOBSICHEHUS
ONbITA IeSATEIbHOCTH, (u3HYIecKuX SBICHU B OKpY’KaloLiel IpUpo/ie U MOBCEIHEB HOM JKU3HY, a TAK)KE BBIBICHHS
NpHOOPETEéHHOr0 NPH U3YyYeHHH (PU3MIECKIX OCHOB psijia COBPEMECHHBIX TEXHOJIOTHH;- IPHMEHEHHS] OCBOCHHBIX 9KCIIEPHMEHTAILHEIX
BCero Kypca d)mmm yMeHm‘z’[ JUIST UCCIIEAOBAHUS cbmnqecmdx SIBIICHHH, B TOM YHCJIE JUISt TIPOBEPKU TUIIOTE3 U BBIABICHUS
3aKOHOMEPHOCTEI;
Pemrenne pacu€THBIX 3aJa4, B TOM YHCIIE IPEANOIATAIONNX UCIIOIb30BaHNe (HDH3MIECKOH MOEeTH I
OCHOBAHHBIX Ha COJEP>KaHUH Pa3IMYHbIX Pa3/e]oB Kypca (pH3UKY;
Hroro no pazaeny 9
OBLIEE KOJIMYECTBO YACOB I10 102 10

IMTPOI'PAMME




ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KonunuectBo 4yacos Hdara Bunel,
n/n H3y4eHHus: | popMbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE
KOHTPOJIA
padoThI padoThI

1. MexaHndecKkoe ABMKCHIEC. 1 VcerHBIN
PaBHOMEpHOE IPSIMOJIMHEWHOE onpoc;
IBIDKEHUE

2. Pemrenue 3agaua Ha 1 ITuceMeHHEbIi
PaBHOMEPHOE MPSMOJIUHEHHOE KOHTPOJIb;
IBIDKEHUE

3. OTHOCHUTENBHOCTD 1 VYcrHbII
MEXAHUYECKOTO IBUKECHUS OTpoc;

4, CpenHsis ¥ MTHOBEHHAs 1 nabopaTopHas
CKOPOCTb TeJa IPH pabora;
HEPAaBHOMEPHOM JIBIXKCHHH.

JlaboparopHast pabota
"OnpeneneHue cpeaHen
CKOPOCTH TeJia IPH JIBHIKCHUH
10 HAKJIOHHOM IIIOCKOCTH"

5. Yckopenue. PaBHoyckopentoe |1 YcTHbI
MPSIMOJIMHENHOE JIBUKEHHE ompoc;

6. |Ilepememnienue npu 1 nabopaTopHas
PaBHOYCKOPEHHOM pabora;
MPSIMOJTMHEHOM JIBHDKCHHH.

JlabopaTopHas pabota
"ccnemoBaHue 3aBUCHMOCTH
MyTH OT BPEMEHU 151
PaBHOYCKOPEHHOI'O ABM)KEHUA"

7. | JlaboparopHas paboTa 1 nmabopaTopHas
"OnpeneneHne yCKOpeHus pabora;
PaBHOYCKOPEHO JBUKYILIETOCS
Tena"

8. CBo0OoHOE HageHue 1 YcTHbI

OTpoc;

9. Pemtenue 3agaua no teme 1 Y cTHEIN
"PaBHOYCKOpEHHOE OIIpOC;
NPAMOJIMHENHOE ABUKEHHE" IInceMeHHEbIit

KOHTPOJIb;

10. | PaBHOMEpHOE ABHIKEHHUE 11O 1 YcTHBIIT

OKPY>KHOCTH

OIIpoC;




11. |Pewenus 3amay o reMe IInceMeHHEBIN
"MexaHUuYeCKOe IBUKEHUE U KOHTpOJIb;
CIOCOOBI €ro onucaHus"

12. | KonrponbHas pabora 1o teme Konrponbnas
"MexaHHn4YeCKOe IBMKEHUE U pabora;
CHocoObl ero onucaHus"

13. |Ilepssrii 3akoH HproToHA YcTHbI

OIIpoC;

14. | Bropotii 3akoH HetoToHA. YcTHbIi
[TpuHIMIT Cynepno3uiuu CUil OIpoc;

15. | Tperuii 3axoH HproTOHA YcTHbIi

OTIpoC;

16. | Pemenue 3anay Ha [TuceMeHHBII
IIPUMEHEHHE 3aKOHOB KOHTPOJIb;
Herorona

17. | Cuna ynpyroctu u 3akoH ['yka YcTHbBII

OTIpoc;

18. |Jlaboparopnas padota nabopaTopHas
"OnpeneneHue KEeCTKOCTH pabora;
MpYy>KUHBI"

19. | 3akoH BCEMHPHOIO TATOTCHHSI. YcTHBIN
Cuna TsxecTu OIpoc;

20. | Pemenue 3a7a4 Ha IBUKEHUE [TuceMeHHBII
TeJ MOJ IEHCTBUEM CHUJIBI KOHTPOJIb;
TSOKECTH

21. | HeBecoMoCTh U mieperpy3Ku YcTHblIi

OIIpoC;

22. |IlepBas kocMHu4ecKast CKOPOCTb YcrHbII

OIIpoC;

23. | Pemenue 3amay Ha [TuceMeHHBII
MIPUMEHEHHE 3aKOHA KOHTPOJIb;
BCEMHUPHOTO TATOTEHUS

24. | Cuna TpeHus VYcTHbii

OIIpoC;

25. | JlaboparopHas paboTa nabopaTopHast

"Onpenenenue ko3 duimerTa pabora;

Tpenus"




26. | PemeHue 3a7a4 Ha IBUKEHUE IInceMeHHEBIN
TEJ MO/ JEHCTBUEM CHITBI KOHTPOJIb;
TPEeHUS

27. | Pemenue 3a7a4 Ha IBUKEHUE [TuceMeHHBIH
TeJ MO IeHCTBUEM KOHTPOJIb;
HECKOJIbKUX CHJI

28. | PemieHue 3a7a4 HA IBUKEHUE IInceMeHHEBIN
TeJ MOJ ACHCTBUEM KOHTPOIIb;
HECKOJIBKUX CHJI

29. | PaBHOBecue MaTepuabHON YcTHBIH
TOYKHU ¥ a0COIIOTHO TBEPIIOTO OIIpoC;

Tena
30. | Bunsl paBHOBecHs YcTHbIN
OTIpoc;

31. |Pewenue 3anay Ha [TuceMeHHBII
IIPUMEHEHHE YCIIOBUU KOHTPOIIb;
pPaBHOBECHS TET

32. | O600mIAIIHIA YPOK 110 TEME YcTHbIH
"Mexanuyeckue siBjieHUs" O1poc;

33. | Pemenue 3amay mmo teme [TuceMeHHBII
"MexaHu4ecKkue sBICHUS" KOHTPOJIb;

34. | KoutposbHas paboTa 1Mo Teme KonTponbHas
"MexaHn4ecKue ABJICHUS" pabora;

35. | 3aKOH COXpaHEeHHUs UMITYJIbCa VYcTHbIi

OTIpoC;

36. | PeakTMBHOE IBIKEHHE. ITnceMeHHBIH
Pemenwue 3ama4 Ha KOHTPOJIb;
MPUMEHEHHE 3aKOHA
COXPaHEHHUS UMITYJIbCa

37. | Mexanuueckas pabota u YcTHBIN
MOIIIHOCTb OTpoc;

38. | Kunernueckasi sHEprus. VYcTHbIi
Teopema 0 KHHETUYECKOM OIpoc;
SHEPTUU

39. | PaGoTa CHIIBI TSXKECTH YcTHBIN

OIIpoC;




40. |Pabora cuisl ynpyrocrTu. [IpakTuueckas
JIaGoparopHas paboTa pabora;
"Onpenenerue paboThl CHUIIBI
YIIPYTOCTH IPH MOJbEME Tpy3a
C UCIOJIb30BAaHUEM
MTOJIBF>KHOTO M HETIOABFKHOTO
0J10KOB"

41. | Pemrenue 3a1ad4 1o Teme [TuceMeHHBII
"PaboTa 1 MomHOCTS" KOHTPOJIb;

42. |3aKoH U3MEHEHUS U YcTHBIH
COXpaHEHHUS MEXaHUYECKOU OIIpoC;
sHepruu. Jlaboparopuas
pabota "M3yuenue 3akoHa
COXpaHEeHHUs dHeprun"

43. | Pemrenue 3a1ad4 1o Teme [TuceMeHHBII
"3aKOH COXpaHEHHUs UMITYJIbCa. KOHTPOJIb;
3aKOH COXpaHEHUS
MexaHH4YecKoil 3ueprun"

44. | O6o0OmarIui YpoK 10 TeMe IInceMeHHEBIN
"3akoHbI coXxpaHeHus". KOHTPOJIb;
KonTponbnas pabora

45. | KonebaTenbHOe IBUKEHHE ;

YcTHbBIN
OTIpoC;

46. | MaTeMaTHYeCKUI MasSTHUK. IIpaxTrueckas
JlabopaTopHas pabota pabora;
"UccnenoBanue 3aBUCUMOCTH
nepuo/ia KoseOaHui
MPYXKUHHOTO MasiTHUKA OT
Macchl Tpy3a". JlaboparopHas
pabota "[IpoBepka
HE3aBHCHMOCTH TIEPHO/Ia
KosebaHuii rpysa,

MOJIBEIICHHOTO K HATH, OT
Maccsl rpysa’

47. | Ilpy>XUHHBII MasITHUK. IIpakTrueckas

JlabopaTopHas pabota pabora;

"OnBbITHI, 1EMOHCTPUPYIOLINE
3aBHCHMOCThH Tepro/ia
KoJIeOaHUH TIPYKMHHOTO
MasiTHUKA OT Macchl Ipy3a u
JKECTKOCTH MPYKUHBI




48. | Pemrenue 3a1ad4 1o Teme IInceMeHHEBIN
"MaTtemaTHuecKuii u KOHTpOJIb;
MPY>KUHHBIA MasgTHUK"

49. | 3aryxaromue KoieOaHusl. YcTHBIH
BeinyxeHHbIe KOJeOaHMs. OIIpOC;
Pe3onanc

50. | MexaHn4ecKue BOJTHbI Y CTHBIH

OIIpoC;

51. |3Byk YcTHbIi

OI1poC;
52. | Madpa3Byk U ynbTpa3ByK YcTHbIN
OIIpOC;

53. | O6obmarIHii ypoK IO 10 KonTponbHast
teMe "MexaHn4ecKue pabora;
KoJie0aHus U BOJIHBI".

KonTponbhas padora

54. | SIBiieHHE 3IEKTPOMArHUTHON [IpakTnueckas
unaykuuu. JlabopatopHas pabora;
paborta "H3yueHnue sBneHue
3J€KTPOMArHUTHOM MHAYKIUKU"

55. | CiocoObI mosy4eHust YCTHBIH
JIEKTPUYECKON IHEPTUN OIIpOC;

56. | DnexTpoMarHuTHOE TOJE. YcTHBII
DNEeKTPOMarHUTHbIE BOJHBI OIpOC;

57. | JlaboparopHas paboTa [TpakTuyeckas
"N3y4eHne cBOICTB pabora;
AJIEKTPOMArHUTHBIX BOJIH TPU
MMOMOIIM MOOHUIILHOTO
TenedoHa

58. | Ucnonb3oBaHue VYcTHbIi
AJIEKTPOMArHUTHBIX BOJIH OTIpoC;

59. |IlIkana 3MeKTPOMArHUTHBIX YcrHbII
BOJIH OIIpoC;

60. | DmekTpoMarHuTHas PUPOIA VYcTHbIi
cBeTa OTIpoC;

61. | OGoOmIaIIHii YPOK TT0 TEME Kontponbnas
"DeKTpOMarHUTHOE TOJIE. pabora;

DNEKTPOMarHUTHHIE BOJIHBI".

KonrponsHas pabora




62. | I[IpsmonuueitHOE YcTHbIl
pacrpocTpaHeHHEe CBEeTa OIIpoC;

63. | OrpaxeHue certa. [TpakTueckas
JIaboparopHast pabota pabora;
"N3y4yeHne xapakTepUCTHK
n300pakeHus MpeIMeTa B
TJIOCKOM 3epKaiie"

64. |IIpenomienue cBera. [IpakTuueckas
JIaboparopHast pabota pabora;
"HccnenoBanue 3aBUCMMOCTH
yTjia MpeioMJICHHs] CBETOBOTO
Jyd4a OT yIJia maJieHus Ha
rpaHuie "Bo3yx-cTexno"

65. |IlonHOe BHyTpeHHEE VYcTHbIN
OTpa)KECHHE CBETA OI1poC;

66. | Pemenue 3amay o teme IInceMeHHbIN
"OTpakeHue 1 npesoMIeHUue KOHTPOJIb;
ceera"

67. |Jlunza, xox Tyuyelt B JIMH3E. [IpakTueckas
JlaGopaTopHas pabota pabora;
"TTomyuenne n300pa>keHUs
MOMOIIIBIO cCOOMparoen
JUH3BI"

68. | JlaboparopHast paboTa [TpakTueckas
"ITpoBepka hopMyIbl TOHKOM pabora;
JUH3BI"

69. | Pemenue 3amay mmo teme [TuceMeHHBII
"Junza" KOHTPOJIb;

70. |I'ma3 xak onTHyYeckKas cucTemMa YcTHbIM

OIIpoC;

71. | Ontuueckue npubOpsI YcrHbII

OIIpoC;

72. | Aucnepcus cBera. [TpakTuueckas

JlabopaTtopHas padota "OnbIThI pabora;

0 Pa3NIoKEHUI0 OENoro CBeTa B
crexkTp"




73. | CnoxeHHe CIeKTpaIbHBIX [IpakTrueckas
uBeroB. Jlaboparopnas pabota pabora;
"OnbITHI 10 BOCOPUSTHUIO LIBETA
MPEIMETOB MPH UX
HaOJII0ACHNY Yepe3 LIBETHbIE
¢bubTpor”

74. | O600maroIuil ypoK Mo TeMe YcTHBIH
"CBeToBbI€ sIBJICHUS " OIpoc;

75. | KoHtposbHas paboTta 1o teme Kontponbnas
"CBeToBbI€ sIBICHUS" pabora;

76. | Ombrter Pesepdopaa u YcTHBIH
IUTaHeTapHasi MOJIeN b aTOMa OIIpOC;

77. | VcnyckaHue v MOTJIOMICHUE VYcTHbIN
CBETa aTOMOM OIIpOC;

78. | Jlaboparopuas paboTa [TpakTnueckas
"HaOroneHue CIruIoHbIX U pabora;
JIMHEWYaTBIX CIIEKTPOB
n3nyuyeHus"

79. | PagnoakTuBHOCTH. Ab(a-, VcTHBIT
Oera- U raMMa-HU3IyYeHHUsI OIIpOC;

80. |Jlaboparopnas paboTa [IpakTueckas
"UccnenoBanue TpeKoOB pabora;
3apsKEHHBIX YacTHIL 110
¢dotorpadusam”

81. |HyxkioHHast MO/IeNIb ATOMHOTO YcTHbIH
Aanapa omnpoc;

82. | PannoakTuBHbIE IPEBPALLICHUS VYcTHbIi

OT1poC;

83. | PemeHue 3a1a4 o teme [TuceMeHHBII
"Crpoenue saapa, KOHTPOJIb;
palMOaKTHBHEIC
npespamieHus"

84. | SlnepHble peakuu VYcTHbii

OIIpoC;

85. | DHeprus cBs3M aTOMHBIX sI/IEp VYcTHbIi

OTIpoC;

86. | Peakuuu cuHTE3a U ACICHUS YcrHbI

anep OIIpoC;




87. | Peakuuu cuHTE3a U NEICHUS VceTHBIN
aaep OTIpoC;

88. | Josumerpust. JlabopaTopHast [TpakTuyeckas
pabora "M3mepeHue pabora;
paanoakTUBHOTO hoHa"

89. | O6o6maroImnii ypoK M0 TEME YcTHbIN
"KBanToBsbie siBieHus" Ompoc;

90. | KonTposbHas pabora 1o Teme Konrponbnas
"KBanToBbIe siBjieHUS" pabora;

91. |IloBropenue u 0600IIEHHE VcerHBIN
Marepuaia kypca. Tema OTIpoC;
"MexaHu4yeckoe ABUKEHUE U
CIIOCOOBI €0 onucaHus"

92. |IloBropenue u 0600IIEHHE YcTHBIH
Matepuaia Kypca. Tema OTIpoc;
"B3aumopeiictBue ten"

93. |IloBropenue u 0600IIEHHE YcTHbIH
Matepuaia kypca. Tema OIpoc;
"BzaumonerictBue ten"

94. | IToBropenue u 0600IICHHE YcTHBIH
Matepuaia Kypca. Tema OTIpoC;
"3aKOHbBI COXpPAHEHUS B
MexaHuke"

95. |IloBTOopenue u 0600IICHNE YcTHbIH
MaTepuana kypca. Tema OTIpoC;
"MexaHuuyeckue KoneOaHus u
BOJIHBI"

96. |IloBTOopenue u 0600IICHNE YCTHBIH
MaTepuaia Kkypca. Tema OTIpoc;
"TemmoBsle sBICHUS"

97. |IloBTropenue u 0000IICHHE VYcTHbIi
MaTepuaia Kkypca. Tema OTIpoC;
"TennoBeie siBICHUS"

98. |IloBTOpenue u 0600IICHUE YcTHBIH
Matepuana kypca. Tema OTIpoC;
"DnexkTpuueckue siBneHus"

99. |IloBTOpenue u 0000IICHNE VYcTHbIl
Matepuaia kypca. Tema OIIpoC;

"DnexkTpuueckue aBiaeHu"




100. 100. TToBTOpenue u 1 Y cTHBIH
00o01IeHue MaTepuana OIIpoC;
kypca. Tema
"DJIeKTpOMarHuTHbIE

101. |101. TToBTOpEHNUE U 1 YcTHBIH
00001IeHNE MaTepraa OTpoc;
Kypca. Tembl
"DNeKTpOMarHuTHbIE

102. | Urorosas koHTposbHAs padoTa | 1 KontponbHas

1o Kypcey ¢usuku 7-9 xnaccos pabora;

OBIIEE KOJIMYECTBO YACOB | 102

I10 ITPOIT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

®dusuka, 9 kinacce/Ilepeimkun U.M., I'ytauk E.M., BanoB A.U., [letpoBa M. A., AkimoHepHOE
obmectBo«l3narenscTBo «IIpocBemieHuney;

BBenure cBoil BapuaHr:

METOANYECKHUE MATEPHAJIBI U1 YUUTEJIA
https://resh.edu.ru/

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/



MATEPHAJIBHO-TEXHUYECKOE OBECINNEYEHHUE OBPA3OBATEJBHOI'O ITPOIIECCA
YYEBHOE OBOPYJIOBAHUE

I/IHTepaKTI/IBHaSI ITaHCJIb

OBOPYJIOBAHME JIJ15I TIPOBEJEHMSI JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,
NTEMOHCTPALIUN






