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IHOACHUTEJIBHAS 3AIINCKA

CopepxaHue MporpaMMbl HAPaBICHO Ha (OPMUPOBAHNE €CTECTBEHHO HAYYHOU IPaMOTHOCTH YJAIIUXCS
OpraHM3aIuio U3ydeHus: GU3NKHU Ha JesITeIbHOCTHON OCHOBE. B Hell yUnTHIBaIOTCS BO3MOYKHOCTH IIpeIMeTa
B peanu3anuu TpedoBanuit ®I'OC OO0 K miIaHupyeMbIM JTUIYHOCTHBIM U METAIIPEAMETHBIM pe3yjIbTaTaM
o0OydeHus1, a TAK)KE MEXKIIPEAMETHBIE CBSI3U €CTECTBEHHO HAYYHBIX YUEOHBIX MTPEIMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc ¢puznkn — cucteMoo0pa3yronuii A1t eCTECTBEHHO HAYYHBIX YY€OHBIX MTPEIMETOB, TOCKOIBKY
(bu3nyecKre 3aKOHbI JIS)KAT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEN, OMOJIOTHel, acTpoHOMUEH
u pusndeckoit reorpaduei. dusznka — 3TO MpeAMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM BKIIAJ B
€CTECTBEHHO HAYUHYIO0 KapTHHY MUpPa, HO U MPEI0CTaBIseT Hauboiee sicHble 00pa31bl IPUMEHEHUs
HAY4HOI'O METOJIa MO3HAHMUs, T.€. C0c00a NOoTyueHHs JOCTOBEPHBIX 3HaHUil 0 Mupe. Hakonen, ¢pusnuka —
3TO IIPEIMET, KOTOPBIN HAPAAY C IPYTMMU €CTECTBEHHO HAYYHBIMU IIPEAMETAMU JOJDKEH aTh IIKOJIbHUKAM
IIPEJCTaBICHUE 00 YBIEKATEIbHOCTH HAYYHOI'O UCCIEI0BAHUA U PAJOCTH CAMOCTOSATEIIBHOTO OTKPBITUS
HOBOTO 3HAHHUS.

Opna 13 rIaBHBIX 33124 GU3NYECKOTO 00pa30BaHuUs B CTPYKType oOIIero o0pa3oBaHus COCTOUT B
(hOpMUPOBaHUH €CTECTBCHHO HAYYHOW IPaMOTHOCTH M HHTEpECca K HayKe Y OCHOBHON MacChl 00y4aronuxcs,
KOTOpBIE B JaJIbHEWIIIEM OyyT 3aHATHI B CAaMBIX pa3HOOOpa3HbIX cdepax aedarenbHocTd. Ho He MeHee
B)KHOM 3aJ1ayueil SIBJISIETCS BBISABJICHHUE U IMOATOTOBKA TATAHTIMBBIX MOJIOJIBIX JIFOJIEH TSl POIOIIKEHUS
o0Opa3oBaHus U JalbHEUIIeH npodeccuoHaIbHOM IeATEeNHbHOCTH B 00JIACTH €CTECTBEHHO HAYyYHBIX
MCCIICIOBAHUH M CO3IaHUH HOBBIX Te€XHOJIOTUH. COTJIaCHO MPUHITOMY B MEKIYHAPOIHOM COOOIIECTBE
ornpezaeneHuto, EcrecTBeHHO Hay4Has IPaMOTHOCTh — 3TO CIIOCOOHOCTH YeJIOBeKa 3aHUMATh AKTUBHYIO
IPAKIAHCKYIO TIO3UIUIO 110 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAyKaMH, U
€ro TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHO HayYHBbIMU UJeIMHU. HaydHO rpaMOTHBIN YEIOBEK CTPEMUTCS
Y4acTBOBATh B apTYMEHTUPOBAHHOM OOCYKJICHHUH MPOOIJIeM, OTHOCSIINXCSA K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSIM, UTO TpeOyeT OT HETO CIAEAYIONINX KOMIETEHTHOCTEH:

— Hay4HO 00BIACHITH SIBJICHUA,
— OIICHHMBATh U ITIOHUMAaTh 0COOCHHOCTU HAayY4YHOI'O UCCJICAOBAHMA,
— UHTCPHPECTUPOBATH AAHHBIC N UCITIOJIb30BATh HAYYHBIC NOKA3aTCIbCTBA JJIA MMOJIYYCHHA BBIBOIOB.

N3yuenne pusmku ciocoOHO BHECTH pEIIAIOIINI BKIIaA B POPMUPOBAHUE €CTECTBEHHO HAYYHON
IPaMOTHOCTH O00yYaromMuXcsl.

HOEJIN U3YYEHUSA YYEBHOI'O IIPEJJMETA «®U3UKA»

Henu nzyuenust pu3nku Ha ypoBHE OCHOBHOTO 00111eTr0 00pa3oBaHus onpezeneHs! B Konuenmmu
npernoiaBaHus yueoHoro npenmera «®duznka» B 00pa3zoBaTelbHbIX opranusamusax Poccuiickoit @enepanmu,
peaTu3yoLX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrPaMMbl, YTBEpkKAEHHON petienneM Komternn
MunuctepctBa npocseiienus Poccuiickoit ®eneparuu, nporokon ot 3 aekadps 2019 r. Ne [1K -4BH.

Henu nzyuenust puszuxu:

— NpuoOpeTeHrne HHTepeca U CTpeMIIeHUs1 00y4JaloluXcsl K HAyYHOMY U3YYEHHIO TPUPOJIbI,
Pa3BUTHE WX UHTEUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

— Pa3BUTHC HpeleTaBJ'IeHI/Iﬁ 0 HAYYHOM METOJC IMMO3HAHUA U (bOpMI/IpOBaHI/Ie HUCCICIOBATCIBCKOTO
OTHOIICHUA K OKPYXAIOIIUM SABJICHUAM,



— (opMUpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK Pe3yiIbTaTa U3y YeHHUs] OCHOB CTPOCHHUS MaTePHH U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— ¢dopMHpOBaHUE MPEACTABICHUIN O PoJid (GU3UKH JIJIS1 PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHI;

— pa3BUTHE NPEACTABICHUN O BO3MOXKHBIX chepax Oymyiien mpo GpeccuoHanbHOMN e TeTbHOCTH,
CBSI3aHHOM C (PU3HKOM, IIOATOTOBKA K JAIbHEHIIIEMY OOYYEHHUIO B ’TOM HaIpaBIICHUU.

JlocTrkeHre 3THUX 1IeJIe Ha YPOBHE OCHOBHOTO 0011Ier0 00pa3oBa HUS 00CCIICUNBACTCS PEIICHUEM
CIIeTYIOIINX 3aJ1a4:

— ano6peTeHHe 3HAHHM O JUCKPETHOM CTPOCHHH BEIICCTBA, O M€ XaHUYCCKUX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MAHUTHBIX U KBAHTO BEIX ABJICHUAX;

— ano6peTeHHe YMCHPII;'I OITHCBLIBATH U OOBACHATH (bI/IBI/I‘ICCKI/Ie sAB JICHHUA C UCIIOJIb30BAHUEM
IMMOJIYYCHHBIX 3HaHI/II71;

— OCBOCHHEC MCTOJOB PCHICHUSA HpOCT@ﬁH.IPIX paC‘léTHHX 3a4a4 C UC IIOJIb30BaHUCM (1)I/I3I/I‘16CKI/IX
MOHeHeﬁ, TBOPUYCCKUX U ITPAKTUKO OPHUCHTUPOBAHHLIX 3a7a4;

— pa3BUTHE YMEHHI HAOIIOAATh IPUPOAHBIC SBJICHHUS U BBHIOIHSATH OIBITHI, Ja0OpaTOpHbIE pabOThHI U
9KCHEPUMEHTAIbHbBIC UCCIIEN0 BaHUS C UCIIOIb30BAHUEM U3MEPUTENIBbHBIX IPUOOPOB;

— OCBOEHHUE MPUEMOB PabOTHI ¢ MH(POPMALIHEH PU3NIECKOTO COAEP >KaHUs, BKIOUYask HH(OpMaIuio o
COBPEMEHHBIX JOCTHKCHUSX (U3UKH; aHATN3 U KPUTUUYECKOE OIICHUBAaHNE HH(POpMAIIHH;

— 3HAKOMCTBO O c(hepamu MPOPECCHOHATBHOMN JEATEeILHOCTH, CBS 3aHHBIMH C (DU3HKOM, U
COBpPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTUXXCHUAX (1)I/I3I/I‘-IGCKOI>’I HAayKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBrm ¢ PI'OC OOO dusuka sBaseTcs 0053aTeIbHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO
obmiero oopazoBanus. JlaHHas mporpaMMa peaycMaTpuBaeT u3yuyeHue GuU3nku Ha 6a30BOM ypoBHE B 9
knacce B 00béme 102 yaca no 3 yaca B HeZleIo.



COJEP)KXAHUE YYEBHOI'O ITPEJIMETA

Pa3zgen 1. Mexannueckue siBJICHUSA

Mexanunueckoe aBuxeHue. MarepuanbHas Touka. Cucrema ot cuéra. OTHOCUTEIBLHOCTh
MEXaHMYECKOro JIBMKEHUs. PaBHOMEpHOE npsiMoiMHEeHOe JBH>KeHrne. HepaBHOMepHOE
NPSAMOJIMHEITHOE BU KeHue. CpeHsasi © MTHOBEHHAs! CKOPOCTh Tejla IPU HEPABHOMEPHOM
JIBHKCHHU.

Yckopenue. PaBHOycKOpeHHOE mpsiMosnHeHOe BrkeHne. CBo 0omHoe mageHue. OnbITel [ amwes.
PaBHOMepHOE nBHKEHUE 0 OKpYXHOCTH. [lepuon u yactora 00 pamenus. JInnelinas u yrimonas
ckopocTH. LleHTpocTpeMuTeabHOE YCKOPEHHE.

[Tepsriii 3akoH HetoToHa. Bropoii 3akon Hetotona. Tpetuii 3a kon HetoTona. [TpuHuun
CYTIEPHO3UIINH CHJI.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TpeHUsI CKOJIb JKEHHUsI, CUJIa TPEHUS TIOKOsI, IPyrue
BUJIbI TPCHHUSI.

Cniia TSKECTH U 3aKOH BCEMHPHOI'0 TATOTCHUA. yCKOpCHI/Ie CBO 6OIIHOFO IIaICHUA. I[BI/I)KCHI/IG
rianeT Bokpyr Comnnia (MC). IlepBas kocmuyeckast ckopocTs. HeBecOMOCTh U Ieperpy3Ku.

PaBHoBecue maTepuanbHON TOUKU. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO TEma C
3aKpEIUIEHHOM OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsoxecTu.

Nmnynec Tena. U3mMenenue nmmynsca. Mnynsc cuiibl. 3aKOH COXpaHEHUs] UMITYJIbCA.
PeaktuBnoe neuxenue (MC).

Mexanudeckasi paboTa 1 MOITHOCTh. PaboTa cuit TSHKECTH, yIIpy TOCTH, TpeHust CBSA3b SHEPTUU U
pab6oTtsel [loTeHuManpHas 3Heprust Teja, MOAHITOTr0 HaJl HOBEPXHOCThIO 3eMiiu. [loTeHnanbHas sHep
rus cxatoi npyxuHsl. Kuneruueckas sueprus. Teopema 0 KHHETHUECKON SHEPTUU. 3aKOH
COXPAaHEHHs MEXaHUYECKON SHEPTUH.

Jemoncmpayuu

1. HabmroneHne MexaHM4eCcKOro ABM)KEHUS Tela OTHOCUTENBHO Pa3HbIX TE OTCUéTa

2. CpaBHeHUE MyTeH U TPACKTOPUI JABIKEHUS OJTHOTO U TOTO K€ TeJla OTHOCUTENBHO Pa3HbIX Tell
oTcYéTa 3. U3mepenue ckopocTy U yCKOPEHHsI MPSMOJIMHEHHOTO IBHKE HUS

4. UccnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO ABM)KECHUS

5. HabGmroienue ABMKEHUS Tela o OKPYKHOCTH

6. Habmroienne MexaHn4ecKuX sIBIEHUH, MPOUCXOIAIINX B CH cTeMe oTcuéTa «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCUTENbHO KabuHeTa GU3UKU

7. 3aBUCHUMOCTh YCKOPEHHS TeJla OT MacChl Tella U IEUCTBYIOIIECH Ha HETO CHIIBI

8. Habmroienue paBeHcTBa CUIT TIPH B3aUMOJICHCTBUU Tell

9. 3meHeHue Beca Tena Mpyu YCKOPEHHOM JBUKECHHUH

10.ITepenaua umnysnbca Mpu B3aUMOJICUCTBUM Tel

11.ITpeobpazoBanusi YHEPTUH MPU B3AUMOACHCTBUH TE

12.CoxpaHeHue uMIyJibca Mpu HEynpyroM B3auMoAeCTBUN

13.Coxpanenne UMITysibca mpyu aOCOMOTHO YIPYTOM B3aUMOJAEH CTBUH

14.HabnroieHue peakTUBHOTO ABHXKEHUS

15.Coxpanenne MexaHU4eCKON YHEPTHH MIPH CBOOOTHOM TaJICHUH

16. CoxpaHeHne MEXaHUYECKOM SHEPIUU NPU JBUKEHUU TeJa 01 JEHCTBUEM MPYKUHbI

Jlabopamopuvie padbomuvt u onvimul
1. KoHcTpyupoBaHue TpakTa AJsl pa3roHa U JaIbHEHIIIET0 paBHO MEPHOTO JIBIKEHUS IIapuKa



VT TEJICKKH

2. Onpenenenue cpeHell CKOPOCTH CKOJBKEHUS OpYCKa WM JBH KCHUS [IaprKa 1Mo
HAaKJIOHHOM IJIOCKOCTH

3. Onpenenenue ycKOpeHus Tejla IpyU PaBHOYCKOPEHHOM JIBUYKE HUH 110 HAKJIOHHOM
IUIOCKOCTH

4. UccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKO PEHHOM JBUKEHHUH 0€3
Ha4aJIbHOW CKOPOCTH

5. IlpoBepka TUIOTE3bI: €CIH MPHU PABHOYCKOPEHHOM JIBIKCHUH 0€3 Ha4aJIbHON CKOPOCTH
IyTH OTHOCSITCS KaK Psii HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHA
KOBBI

6. UccrnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CH JIbl HOPMAJILHOTO JIaBJICHUS

7. Onpenenenrie KO3PGHUIMEHTA TPEHUS CKOJTBKEHUS

8. Onpenenenue KECTKOCTU MPY>KUHbI

9. Onpenenenue pabOTHI CHIIBI TPEHUS IIPU PABHOMEPHOM JBIM)KE HUU TeJa MO
TOPU30HTAIIBHOU
MTOBEPXHOCTHU

10.0Omnpenenenrie paboThl CUIIBI YIPYTOCTH MPHU MOABEME IPy3a C UCTIOIB30BAHHEM
HETIOJIBHYKHOTO U TIOJIBHYKHOTO OJIOKOB

11.M3y4eHune 3aKkOoHa COXpaHEHUs SHEPTUU

Pa3zgen 2. MexaHnuyecKHe KoJe0aHud U BOJTHBI

KonebarenbHoe nBuxenne. OCHOBHbIE XapaKTEpPUCTUKH Kojie0a HUH: IepuoJ, YacToTa, aMILJIUTY/a.
MareMaTHuecKuil ¥ PY>KUH HBIA MasTHUKU. [IpeBparienue sHEeprin MpH KoedaTeaIbHOM JIBU KEHUU.
3aryxaromue konebanus. BeiHyX1eHHbIe KoneOanus. Pesonanc. Mexanmueckue BosHbl. CBOMCTBA
MeXaHU4YeCKUX BOJH. [Ipo nonpHBIE M NIONIEpeUHbIe BOIHBL. J{JI1MHA BOJIHBI U CKOPOCTb €€
pacrpocTpaHeHus. MexaHu4yecKkue BOJIHBI B TBEPAOM Tee, ceiicMuyeckue BosiHbl (MC).

3Byk. [')pomMKoOCTb 3ByKa U BeicOTa ToHa. OTpaskeHue 3ByKa. MH ¢ppa3Byk u ynbTpa3ByK.

Jemoncmpayuu

1. HaGmronenue koneGaHuid Tl O 1€HCTBUEM CHUJIIBI TSDKECTH U CHJIIBI
ynpyroctu 2. HaOnroneHue konebaHuii rpy3a Ha HUTU U Ha IPYKUHE
3. HabmtoieHue BBIHYKIEHHBIX KOJIEOaHUI U pe30HaHca

4. PacipocTpaHeHue MpOAOJIbHBIX U ITONEPEUHBIX BOJIH (Ha MOJIE JIN)
5. HaGutoieHre 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOThI

6. AKyCTHMYECKHI PE30HAHC

Jlabopamopuvie pabomol u onvimul

1. Onpenenenne 4acTOTHI U MepHoJa KoineOaHU MaTeMaTHYECKO o MasiTHUKA

2. OmnpeneneHue YacTOThl U Neproja KojeOaHuil MPYKMHHOTO Ma ITHUKA

3. UccnenoBanue 3aBUCMMOCTH ME€pH0/ia KOJeOaHuil MOIBEIIEHHO 0 K HUTH I'py3a OT JJIMHBI HUTH

4. UccnenoBaHue 3aBUCUMOCTH NepHoa KojaeOaHni Mpy>KMHHOTO MasiTHUKA OT Macchl Ipy3a

5. IlpoBepka HE3aBUCUMOCTH TEepHOJia KojiebaHui Ipy3a, MOJBE IIEHHOTO K HUTH, OT MacChl rpy3a

6. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCMOCTD MEpH0/ia KoJeOaHui MPYKMHHOTO MasiTHUKA OT MacChl
rpy3a 1 )KECTKOCTH TPy KUHBI

7. 3mepeHmne yCKOpeHUs CBOOOIHOTO MaACHHUS

Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJIHBI



DJIEKTPOMArHUTHOE ToJI€. DIEKTPOMArHuTHhIE BOIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH
[IIxana 371eKTpOMAarHUTHHIX BOJIH. VICTIOJIb30BaHME 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBS3H.

OnexTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BosHOBbIE cBOMCTBA CBETA.

Jemoncmpayuu

1. CBoiicTBa 3JE€KTPOMArHUTHBIX
BOJIH

2. BosiHOBBIE CBOICTBA CBETA

Jlabopamopuvie pabomol u onvimul

1. 3yueHne CBOWMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO Tene(oHa

Pa3gen 4. CBeToBbIe IBJICHUSA

JlyueBas mojnens cBeta. Mcrounnku ceta. [IpsimonuHeiiHoe pac mpocTpaHeHHue cBeTa. 3aTMEHHS
Counna u JIynel. Otpaxenue cBe Ta. [lmockoe 3epkano. 3akOH OTpaKEHHs CBETA.

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH IMPEIOMIICHUA CBETA. ITomHoe BHY TPECHHEC OTPAXKCHHUEC CBETA.
Hcnonp30BaHue NOJIHOIO BHYTPCHHET'O OTPAKCHU B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox mydedt B mnH3e. OnTudeckas cucreMa ¢oroanmnapa ta, MUKpockona u teneckomna (MC).
['ma3 kak onTuyeckas cucreMa. bim3opykocTs U 1aabHO30PKOCTb.

Pasnoxxenue 6enoro csera B criekTp. OnbiTel HetoToHa. Clio)ke HUE CIIEKTPAIbHBIX I[BETOB.
Hucnepcus cera.

Hemoncmpayuu

1. IlpsmonuHeHOe pacpoCTpaHEeHHE

CBETa.

2. OTpaxeHue cBeTa.

3. Ilony4enune n300pakeHUH B INIOCKOM, BOTHYTOM U BBIITYKJIOM
3epkanax. 4. [Ipenomiienue csera.

5. OnTHYECKHil CBETOBO/I.

6. Xoz mydeii B coOuparonieit JuH3e.

7. Xop iydeil B paccenBaroliei JIMH3e.

8. Ilonydenue u300paxeHNi C MOMOIIBIO JIHH3.

9. [Mpuntmn neiicTBus GoTroanmapaTa, MUKPOCKOIIA U TEJIECKO Ma.
10.Mopens rnasa.

11.Pa3noxxenue 6enoro cBeTa B CIEKTP.

12.ITonydenue Gesoro cBeta MpH CI0KEHUU CBETA Pa3HbIX IIBETOB.

Jlabopamopuvie pabomovl u onvimul

1. UccnemoBanue 3aBUCUMOCTH yTJIa OTPAXKEHUSI CBETOBOTO JIyda OT yriia

IIaICHUA.

2. N3yueHne XapaKTepUCTHK H300paKEeHHUs TIpeIMETa B IJIOCKOM 3epKae.

3. UccnemoBanne 3aBUCMIMOCTH yTJIa IPEJIOMIICHHUST CBETOBOTO JIY Ya OT yIJIa TaIeHHsI Ha TPAHUIIE
«BO3yX—CTEKIION.

4. Tlonyuenue n300paxeHUM ¢ TOMOIILI0 COOMPAFOIICH JIMH3bI

5. Onpenenenne (HOKYCHOTO PAacCTOSTHUS M ONTHYECKON CHIIBI CO Ouparorieit

JTUH3BI.

6. OnbITH IO Pa3JI0KCHUIO Oenoro ceera B CIICKTD.



7. OnBITHI IO BOCHIPUATHUIO IIBETA IPEAMETOB ITPH WX HAOIIOACHNH Yepe3 LBETOBbIE (DUIIBTPHI.

Pa3gen 5. KBanToBbI€e IBJIEHUSA

OmnbiThl Pesepdopna u manerapuas moaens aroma. Mogens ato ma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHeHYaTbie CIEKTPHI.

PamnoaktuBHOCTE. Anlb(a , 6eTa 1 ramma uznydeHus. CTpoe HHEe aTOMHOTO siapa. HykimonHas
MOJIEJIb aTOMHOT O sipa. M30TOmEI.

PaguoaxtusHble npeBpamienus. [lepro noiaypacnana aTOMHBIX SIEp.

SnepHble peaky. 3aKOHbI COXPAHEHUS 3apsAA0BOT0 U MACCOBO I'0 YUCENL. DHEPTHUs CBA3U ATOMHBIX
sinep. CBsi3b Maccel U dHepruu. Peakiuu cunTesa u nenenus siaep. Merounnku sneprun CosHua u

3B&31m (MC). Snepnast sHepreTuka. J[elcTBUS paiMOaKTUBHBIX U3JIYYCHHH HA )KUBBIC OPTaHU3MBI
(MC).

Jemoncmpayuu

1. CekTphl U31y4eHUs U MOTJIOIICHHUS.

2. CriexTphl pa3auyHbIX ra30B.

3. Cnektp BoAopoa.

4. Habnroenue TpekoB B kKamepe Buibcona.

5. Pabota cuérunka HOHU3UPYIOIIUX U3ITYYCHUH.

6. Perucrpanus u3iaydeHus IpUpOAHBIX MUHEPAJIOB U MPOJIYK TOB.

Jlabopamopnuvie pabomot u onvimal

1. HaGxiroreHue CIUTOMIHBIX M IMHEWYAThIX CIIEKTPOB U3JTy4de

HUSL.

2. UccnenoBanue TpEKOB: U3MEPEHUE SHEPTUU YACTHULIBI [10 TOP MO3HOMY IIyTH (110
dotorpadusm). 3. I3mMeperne paInoakTUBHOTO (OHA.

IToBTOpHTENBLHO-0000 AN MOLYTb

[ToBTOpHTENBHO- 0000IIAOIIHI MOJTYJIb IPEAHA3HAYEH ISl CH CTEMAaTH3allui U 0000IICHUS
MPEIMETHOTO CO/IEP KAHUSI U OTIbITA I€ATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUH BCETo Kypca Gpusu
KU, a TaKKe JUIsl MOATOTOBKM K OCHOBHOMY T'OCYJJapCTBEHHOMY 3K3aMeHY 10 (PU3UKE 1Is
o0yyaromuxcsi, BBIOPaBIINX 3TOT yU€OHBIH Mpeamer.

[Ipu n3ydeHnn JTaHHOTO MOJYJISL PEANM3YIOTCSA U CUCTEMATU3U PYIOTCS BUIBI I€ATEIbHOCTH, HA OCHOBE
KOTOPBIX 00€CTIeYNBACTCS JOCTHXKCHHUE MPEIMETHBIX U METANPEIMETHBIX IJIAHUPYEMBIX pe 3yJIbTaTOB
00ydeHus1, GOpMHUPYETCSl ECTECTBEHHO- HaydyHasi FPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJIOB
WCCJICTIOBAHMSI SIBJICHUN TIPUPO JIbI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBICHITH PU3NUECKUE SIBICHUS,
MIPUMEHSS TTOJTyYEHHBIE 3HAHUA, PENIAaTh 3a7]a4M, B TOM YHCJIe KaueCTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

HpI/IHL[I/IHI/IaJ'ILHO JIeSTeIbHOCTHBII XapaKTCp JAHHOTO pa3aiciia p€ain3yCcTCs 3a CUéT TOT'0, UTO

ydqanuecs BbIITOJIHAKOT 3alaHuA, B KOTOPBIX UM NpCAJIaracTcsi:

— Ha OCHOBE MOJIyYE€HHBIX 3HAHWH pacro3HaBaTh U HAYYHO 0OBSC HATH (pU3HUECcKue
SIBJICHUS B OKPYKAIOIIEH MTPUPOJIE U TOBCEAHEBHOM )KU3HH;

— HUCIIOJIB30BATh HAYYHBIC MCTOABI UCCIICAOBAHUA (bI/ISI/I‘-ICCKI/IX sSAB HeHHﬁ, B TOM YHCJIC IJIA
MMPOBEPKU TUIIOTE3 U MOJTYUCHUSA TCOPETHUICCKUX BBIBOAOB,



— OOBICHATH HAayYYHBIC OCHOBBI Han0O0JIee BaXKHBIX JTIOCTHKEHHI CO BPCMCHHBIX TCXHOHOFHﬁ,
HAIpuUMEpP, MPAKTUUCCKOro UCIIOJIb30BaHUA PA3JIMYHBIX HCTOYHUKOB S3HEPIrul Ha OCHOBC 3aKOHA
IIpe -BpalliCcHUA U COXPAHCHUS BCEX U3BECTHBIX BUAOB DHCPIUH.

Kaxxnas u3 Tem JaHHOTO pa3jelia BKI0YAeT SKCIIEPUMEHTAILHOE HCCIIeI0BaHNEe 0000IIA0IIeTo
xapakrtepa. Pa3aen 3aBepiiaercss IpoOBEACHHEM TUArHOCTHYECKON M OIEHOYHOM pabOThI 32 KypC
OCHOBHOM IIIKOJIBI.

IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATBI

Wzyuenne ¢pusuku B 9 Ki1acce HaNpaBIeHO HA JIOCTHKEHHE 00yJarOIUMUCS
JUYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX PE3YJIbTATOB OCBOCHUS yU4E€OHOTO
npeaMera.

JIMYHOCTHBIE PE3YJIBTATbBI
Ilampuomuueckoe éocnumanue:
— IPOSIBJIIEHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (hU3NUECKOi

HAayKH; — [IEHHOCTHOE OTHOIICHUE K JIOCTHKECHUSAM POCCUHUCKUX YU€ HBIX (DU3HKOB.

Fpam@ancxoe u 0yx03n0-npaecm3euuoe eocnumanue.;
— I'OTOBHOCTb K dKTUBHOMY Y44aCTHUIO B O6CY)KI[€HI/II/I O6H.[CCTB€HHO -3HAYMUMBbIX U OTHYCCKHUX
HpO6J’ICM, CBA3AaHHBIX C ITPAKTHYCCKUM IIPUMCHCHUCM I[OCTI/I)KGHI/Iﬁ (1)I/I3I/IKI/I;

— OCO3HAHHUC BA)KHOCTH MOPAJIbHO- 3TUYCCKUX ITPUHIOUIIOB B €S TCIIbHOCTHU y‘IéHOFO.

Jcmemuueckoe 6ocnumanue:
— BOCIIPpUATHUC 3CTCTUYCCKHNX KAa4CCTB (1)I/I3I/I‘ICCKOI7I HAayKH: eé rap MOHHUYHOI'O IIOCTPOCHUS,

CTPpOroCTH, TOYHOCTH, JJAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HaHME LIEHHOCTH (PU3MUECKOI HayKH KaK MOIIHOI'O MHCTPY MEHTA IMO3HaHUs MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEN IEH COCTABIIAIOLIEH KYJIbTYPBI;

— pa3BUTHE HAYYHOU JTF0003HATEIBLHOCTH, UHTEPECA K UCCIIEI0BA TEIbCKON AESITEIbHOCTH.

Dopmuposanue Kyaomypot 300p06ba U IMOUYUOHATLHOZ0 OIAZONOSIYUUA:
— 0CO3HaHME [IEHHOCTH 0€30M1aCHOr0 00pa3a >KU3HU B COBPEMEHHOM TEXHOJOTMUECKOM MUPE,
BaXHOCTH TTPAaBUJI 0€301TaCHOTO TIOBE/IE HUSI Ha TPAHCIIOPTE, HAa JOPOTax, C AIEKTPHUECKUM U
TEIUIOBBIM 00OPYAOBaHUEM B JOMAITHUX YCIIOBHSAX;
— copmMupOBaHHOCTH HaBbIKa peIeKCHUH, MPU3HAHUE CBOETO TIpa Ba Ha OIIUOKY U TaKOTO XKe

IIpaBa y Ipyroro 4ejoBeKa.

Tpyooeoe 6ocnumanue:
— aKTUBHOE y4YacTHE B PEIICHNH MPAKTHUECKUX 3a7a4 (B paMKax CeMbH, IIKOJIbI, TOpo/ia, Kpast)
TEXHOJIOTUYECKON U COLMAIbHON HaNpaBIE€HHOCTH, TPEOYIOUINX B TOM YUCIIE U (PU3MUECKUX 3HA

HUN;— UHTEpeC K NPAKTHUECKOMY H3YUYEHHIO POodecchil, CBI3aHHBIX C (PU3UKOIA.



IKonocuueckoe eocnumanue:
— OpHEHTaIUs Ha MPUMEHEeHHE (PU3NUeCKUX 3HAHUH ISl pelIeHUs 3a1a4d B 001acTh
OKpY>Karollen cpe/ibl, IIIaHUPOBAHUS MOCTYMKOB U OLIEHKH MX BO3MOKHBIX IOCIEACTBUN IS
OKpY>Kalollel cpeibl;— OCO3HAHUE II100aIbHOT0 XapaKkTepa SKOJIOrHUYeCKUX IpobieM U ImyTei

HX PCIICHUA.

Aoanmayusa odyuarouie2o0ca K UsMEHANUWUMCA YCA0BUAM COUUATIbHOU U RPUPOOHOU
cpeobl:— NOTPEOHOCTH BO B3aUMO/ICHCTBUU IIPU BBIMOJIHEHUH UCCIIEI0OBA HUI U TPOEKTOB
¢bu3nvecKoil HalPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHHUAM APYTHX;

— MOBBILLIEHUE YPOBHS CBOECH KOMIIETEHTHOCTHU Yepe3 MPaKTU4e CKYIO JesTeIbHOCTD;

— NOTpeOHOCTh B (HOPMUPOBAHUU HOBBIX 3HAHUI, B TOM yucie (Gop MyIUpOBaTh UJIEH,
MOHATHS, TUIIOTE3BI 0 (PU3NYECKUX OOBEKTAX U SBICHUSX;

— 0CO3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (QU3UKY;

— IJJAaHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DM3U YECKUX 3HAHMIA,

— CTpPEMJICHUE aHAJIU3UPOBATh U BBISBIISITH B3aUMOCBSI3U IIPUPO JIbl, OOLIECTBA U SKOHOMHUKH,
B TOM YHCJIE C HCIIOJb30BAaHUEM (DU 3UUECKUX 3HAHUM;

— OIICHKA CBOMX JICUCTBUM C YUETOM BIMSIHHS Ha OKPYKAIOIIYIO CPEly, BOSMOXKHBIX

rI100aIbHBIX HOCJIC,Z[CTBI/Iﬁ.

METAIIPEAMETHBIE PE3YJIbTATbBI

YHUBepcallbHbIE T03HABATENIbHbIE 1EHCTBHS

bazoevie nozuueckue oeiicmeusn:

— BBISIBJISITh U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKU 00BEK TOB (SIBJICHUI);

— YCTaHaBJIMBATh CYLIECTBEHHBI MPU3HAK KJIAaCCU(PHUKAIIUN, OCHO BaHMS JUIsl 0000IIEeHNS U
CpaBHEHMs; — BBISIBIIATh 3AKOHOMEPHOCTH M IPOTUBOPEUHSI B pacCMaTpuBae MbIX (hakTax, JaHHBIX U
HaOJII0/ICHUSX, OTHOCSIINXCS K (PU3NUECKUM SIBIICHUSIM;

— BBISIBJISITh IPUYMHHO- CJI€ACTBEHHBIE CBSI3U NIPU U3YYEHUH (PU3M YECKUX SIBJICHHI U IIPOLIECCOB;

JieNIaTh BBIBOJIbI C UCIIOJIB30BaHU €M JIEAYKTUBHBIX U MHIYKTUBHBIX YMO3aK/IIOUEHHH, BBIIBUTATh

TUIIOTE3BI O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;

— CaMOCTOSITENIbHO BBIOMpaTh Ccr1ocod penieHus yueOHoi (pusnde ckoi 3aaun (CpaBHEHUE
HECKOJIbKUX  BAapHaHTOB pellIeHUs], BEIOOp HanboJsee MOIXOAAMIEr0 ¢ yUETOM CaMOCTOSTENTLHO

BBIJCJICH HBIX KpI/ITepI/ICB).

ba3zoevle uccneoosamenvckue oelicmeusn:
— HMCMOJIb30BaTh BOMNPOCHI KAK UCCIEA0BATENbCKUA HHCTPYMEHT MMO3HAHUS;
— MPOBOJUTH 10 CAMOCTOSTEIHLHO COCTABIIEHHOMY TJIAaHY OIBIT, HE CIIOKHBIN (PU3NYECKUit
AKCIIEPUMEHT, HEOOJIbIIIOE HCCeI0BaHNEe (PU3UUECKOTO SIBICHHUS,
— OIICHUBATh HAa IPUMEHUMOCTH M IOCTOBEPHOCTH MH(POPMAITUIO, TIOTYICHHYIO B X0OJIe
HCCIEA0BaHUS WM SKCIEPUMEHTA;

— CaMOCTOATCIBHO (I)OpMyJ'II/IPOBaTL 0606H_ICHI/IH 1 BBIBOJBI 110 PC 3yJIbTaTaM HpOBCI[éHHOTO



HaOJIOICHNS, OTIBITA, UCCIICTOBAHHS,
— TPOTHO3UPOBATh BO3MOXHOE JaIbHEHIIIee pa3BUTHE (PU3UUECKUX TIPOIIECCOB, a TAKIKE

BBIJIBUT'aTh MPEATIOJIIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBHUAX U KOHTCKCTax.

Paboma c ungpopmayueii:
— IPUMEHSTH Pa3JInYHbIC METObI, HHCTPYMEHTHI U 3aIPOCHI IIPH MTOUCKE U 0TOOpe HHPOPMALIUU
WIH JaHHBIX ¢ yYETOM MPEITI0KCHHON yueOHOH pu3mueckoil 3a1auu;
— aHAJM3UPOBATh, CACTEMATH3HUPOBATh U HHTEPIIPETUPOBATH UH (POPMAIIHIO PA3JIMIHBIX BUIOB
(bopM npencTaBieHUS,
— CaMOCTOSTENILHO BEIOMPATh ONTUMAIIbHYIO (hOpMY TIpeICTaBie HUsI MHPOPMALIUU
WLTIOCTPUPOBATH PEIIAeMbIE 3a/1a41 HECIOKHBIMU CXEMaMH, JUarpaMMaMu, HHOH rpadukoil u ux

KOM OWHALIMSIMU.
YHuBepcanbHble KOMMYHUKATUBHBIE IECTBUS

Obwenue:

— B X0J1¢ 00CYXKIeHHs Y4eOHOTO MaTepHralia, pe3yIbTaToB JJadopa TOPHBIX PAdOT U IPOEKTOB
3aJ1aBaTh BOMPOCHI [0 CYIIECTBY 00CYKIAEMOM TeMbI U BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA PEIIC HUE
3aJ]auy | MOJIIepIKaHue OJIaroxenareIbHOCTH OOIICHUS;

— COIIOCTAaBJIATh CBOM CYX/IECHUS C CYKACHUSAMH JIPYTUX YYaCTHH KOB JiMajiora, oOHapy>KUBaTh
pa3IuuMe U CXOACTBO MO3UIIMI; BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHbMEHHbIX
TEKCTaxX; MYOJIUYHO MPEJICTABIISATH PE3YIbTATHI BHIIOJHEHHOTO (DU3UYECKO TO OMBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IIPOEKTA).

Coemecmuasn oesamenbHOCMb (COMPYOHUYUECMBO):

— MOHHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U MHJM BUyaJdbHON pabOTHI PU
pelIeHNH KOHKPETHON (pr3nuecKoil mpoOaemsl;

— IpUHUMATDH LECJIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BLIBATH JlGﬁCTBI/ISI no e€ JOCTHIXCHHIO!

pacnpeacissiTh poJiu, O6Cy)KI[aTL MMpONHECChI U PC3YJIbTATHI COBMECTHOM pa6OTLI; O606H_IaTB
MHCHHUS HCCKOJBbKHX moneﬁ;

— BBIIIOJHATH CBOIO YaCTb pa6OTBI, AOCTUT'asA KaUCCTBCHHOI'O P€ 3yJIbTaTa 110 CBOECMY HAIIPABJICHUTO
" KOOPAUHUPYS CBOU JIEHCTBUSA C APYI'UMHA YJICHAMH KOMAHBbI;

— OLIEHMBATh Ka4€CTBO CBOETO BKJIAJa B OOIIMM MPOYKT 11O KPUTE PUSM,
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIM YYaCTHUKAMHU B3a UMOACHUCTBUS.

YHUBEpPCATBHBIE PETYIATUBHBIEC IEHCTBHS
Camoopzanusayusn:

— BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUE€OHBIX CUTYaLUsIX, TPE OYIOUINX /IS peIIeHUs
buznYeCKuX 3HAHMIA;

— OPUEHTHPOBATHCS B PA3JIMYHBIX OJX0/1aX MPUHATHUS pelIeHui (MHANBUIYAIbHOE,
NPUHATHE PELICHUS B TPYIIE, IPUHATUE PEIIEHUH IPyIIIoif);



— CaMOCTOATCIIbHO COCTABJIATH aJITOPUTM PCHICHUA @HSHHGCKOﬁ 3ala4y WA IJiaHa UCCIICAO0OBaHUA
C YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATH IIpe/ijiara eMble
BApUAHTHI PEIICHUN;

— JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
Camoxonmpons (peghrexcus):
— JlaBaTh a/IEKBATHYIO OIICHKY CUTYalllu M MpeJyIarath IuiaH e€ u3 MEHeHHUS;

— OOBSICHATh NPUYMHBI JOCTHKEHUS (HETOCTUKEHNUS) pE3yIbTaTOB JIEATEIbHOCTH, JaBaTh
OLICHKY ITPUOOPETEHHOMY OIIBITY;

— BHOCHUTBb KOPPCKTHUBLI B ACATCIIbHOCTD (B TOM 4YHUCJIC B X0/ BBITIIOJI HCHHUA (1)I/I3I/I‘-IGCKOI‘O
HCCICO0BaHUs NN npoeKTa) Ha OCHOBE€ HO BbIX 06CTO$IT€J'IBCTB, U3MCHUBHINXCA CHTy&HHfI,
YCTAaHOBJICHHBIX OIJ_II/I6OK, BO3HUKIIIHNX pr,HHOCT@ﬁ;

— OLOCHHBATH COOTBCTCTBUC PE3YyJIbTaTa LUCIIN 1 YCIIOBUAM.
3M0l(ll0HaJleblﬁ UHmelieKkm.:

— CTaBUTH ce0s Ha MECTO APYTOro 4eJ0BEeKa B XO/€ CIIopa WK AUC KyCCHH Ha HAYYHYIO
TE€My, IOHMMATh MOTUBBI, HAMEPEHUS U JIO TUKY APYroro.

Ilpunamue ceba u opyzux:

— IPU3HABaTh CBOE MPaBO Ha OMMOKY NPU PEHICHUN (GU3NIECKUX 3a/1a4 W B YTBEPKIACHUSIX
Ha Hay4HbIE TEMBI U TAKOE K€ IIPaBO IPYyroro.

NPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3ynbTaThl HA 6230BOM YPOBHE JIOJKHBI OTPaXKaTh CPOPMHPOBAHHOCTD Y
oOyyaromuxcsi yMeHui:

— HCII0JIb30BATh MOHSTHS: CUCTEMA OTCUETa, MaTepuaibHasi TOUKa, TPAEKTOPUS, OTHOCUTEIbHOCTh
MEXaHUYECKOT0 JBMKEHUS, JIe popmanus (ynpyras, IiacTuueckas), TpeHue, LeHTPOCTPEMHU
TeJIbHOE YCKOPEHHE, HEBECOMOCTD U MEPErpy3KH; LEHTP TSHKECTH; aOCOIIOTHO TBEPOE TEJO, LIEHTP
TSOKECTH TBEPOTO TeNa, paBHOBECHE; MEXaHHUECKUE KoJeOaHus U BOJIHBI, 3BYK, HHPPA3BYK U
YIIbTPa3BYK; AIEKTPOMAarHUTHbIE BOJIHBI, IIKaJIa 3JIEKTPO MarHUTHBIX BOJIH, CBET, OJIM30pYKOCTh U
JaJIbHO30PKOCTh, CIIEKTPbI UCITYCKAaHUS U MOIJIOIIEHNUS; anb(a , 0eTa 1 raMma- u3jiayde HUs,
U30TOIIbI, sIIEpHAsi DJHEPTETUKA;

— pa3iuyath SBJICHHS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIM HEHHOE TBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOIMHENHOE IBI)KEHHE, CBOOOIHOE TIAZICHUE TeJl, PABHOMEPHOE JIBUKEHUE
0 OKPY’K HOCTH, B3aMOJICHCTBUE TeJl, PeaKTUBHOE JBIKEHUE, KOJieOa TebHOE TBUKCHHE
(3aTyxarolire 1 BBIHYXJICHHBIC KOJIeOaHUs), pE30HAHC, BOJTHOBOE JIBIKEHUE, OTPAKEHUE 3BYKA,
MPSIMOJIMHEN HOE pacpoOCTpaHEHUE, OTPAKEHUE U IIPETIOMIIEHUE CBETA, 0] HOE BHYTPEHHEE
OTpa)keHHE CBETa, pa3oKeHue 0eI0ro CBeTa B CIEKTP U CI0KEHHE CIIEKTPAJIbHBIX LBETOB,
JUCIIEPCHS CBETA,

€CTCCTBCHHAA PaANOAKTUBHOCTH, BOSHUKHOBCHUC JIMHEHYIATOTO CIICKTpa I/IS.]'Iy‘IeHI/ISI) 110 OITMCaHHUIO
WX XapaKTePHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIONINX TaHHOE (HPU3UUECKOE SIB JICHHE;

— pacCiio3HaBaTh MPOSBJICHNUEC N3YUCHHBIX (1)1/13H‘{CCKI/IX SIBIICHUH B OKpYyXKaromeM MUupe (B TOM
quCie (I)I/IBI/I‘-ICCKI/IG SIBJICHUS B ITPU pOAC: NPUIJIMBBI U OTJIUBLI, IBUKCHUC IIJIAHCT CoHEYHOM CUCTE



MBI, PEaKTUBHOE JIBUKEHHUE )KMBBIX OPTaHU3MOB, BOCIIPUATHUE 3BYKOB KUBOTHBIMH, 3€MJIETPSICCHHUE,
ceificMHuecKue BOJIHBI, 1y HAMH, X0, IIBETa TeJ, ONTHUYECKUE SBJICHUS B MPUPOJE, OMOJI0 THYECKOE
JeMCTBHE BUIMMOTO, YIBTPadUOIETOBOTO U PEHT TEHOBCKOTO U3ITyYEHUH; €CTeCTBEHHBIH
PaZMoOaKTUBHBIN (OH, KOCMUUYECKHE JIYUH, PaIHOaKTUBHOE U3JIy4€HUE IPUPOIHBIX MU HEPAJIOB;
JENUCTBUE PAANOAKTUBHBIX M3TyYEHUN HA OpPraHU3M 4e JIOBEKa), IPU 3TOM NEPEBOIUTD
MPAKTUYECKYIO 33a/1a4y B yueO HYIO, BBIIEIATH CYIIECTBEHHbIE CBOMCTBA/TIPU3HAKU (DU3HUE CKUX

SIBJICHHIA;

— ONKCHIBATh U3YYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHUS, UC TIOJB3YS (PU3NUECKUE
BEJIMYUHBI (CPEAHSS U MTHOBEHHAs! CKOPOCTh TeJla TPU HEPABHOMEPHOM JABUKEHUU, YCKOPEHUE,
nepemMe IeHue, MyTh, YIioBas CKOPOCTh, CHJIa TPEHHUS, CHJIa YIIPYTrOCTH, CHIIA TSKECTU, YCKOPEHHE
CBOOO/IHOIO NIa/IEHUs, BEC TEJIA, UM IIYJIbC TE€JA, UMITYJILC CHIIbI, MEXaHUUYECKas paboTa u
MOIIIHOCTb, MOTEHIIMAJIbHAs SHEPT U TeJa, OIHATOrO HaJl TOBEPXHOCTHIO 3eMJIH, MOTEHIHAbHAS
SHEPTUsl CXKATOM MPYKUHBI, KHHETUYE CKasl SHEPTHUs, OJIHAS MEXaHWYeCcKasi SDHEPIUsl, EPHO U
gyacToTa KojebaHu, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKO POCTH CBETA, IIOKA3aTelb
MIPEIOMIICHUS CPEJIbI); TPU OMUCAHUU MTPABUIIBHO TPAKTOBATh (GU3UYECKUN CMBICI UCIIOJIb3yEMbIX
BEJIM YMH, 0003HAYCHUS U CIUHUIBI (PU3UYCCKUX BEIIMUNH, HAXOIUTH (DOPMYJIbI, CBS3BIBAIOIIINC
TaHHYIO (U3MYECKYIO BEJTUYUHY C JPY TMMU BETMYUHAMU, CTPOUTH IpapuKu H3y4EeHHBIX
3aBUCHMOCTEH (PU3NICCKUX BEITUYNH;

— XapaKTepu30BaTh CBOWCTBA Tel, (PU3NUYECKHE SABJICHUS U MPOLIEC Chl, UCIOb3Ys 3aKOH
COXPAHEHHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLIUII CYNIEPIIO3ULIMH CUJT, TPUHLIMIL
OTHOCHUTENb HOocTU ["anmuiies, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUs! UMITYJIbCa, 3aKOHbBI OTPAYKEHUS
U TIPEJIOMJICHUSI CBETA, 3aKOHBI COXPaHe HUS 3apsI0BOI0 U MAaCCOBOT'O YUCENI IPU SIEPHBIX
peaKIMsIX; IPU 3TOM JaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMChI BaTh €ro
MaTEMaTHYECKOE BBIPAXKEHUE;
— OOBSCHATDH (PU3NYECKHE TPOIIECCHI U CBOMCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE CHUTYallUi TPAKTHKO
-OPUEHTHPOBAHHOT'O XapaKTe pa: BBIABIATH IPUUMHHO -CJIEACTBEHHBIE CBSI3U, CTPOUTH 00BSC ~-HEHHUE U3
2—3 JOTHYECKUX IIaroB C ONOPON Ha 2—3 M3yYCHHBIX CBOWCTBA (PU3MUECKUX SBICHUH, (PU3HMUECKIX
3aKOHOB WJIM 3aKO HOMEPHOCTEH;

— pemarh pacy€THbIE 3a7auu (ONMMUparoIIMecs Ha CUCTeMY U3 2— 3 ypaBHEHHI), HCIIOJIb3Ysl 3aKOHBI U
(bopMyiibl, CBA3bIBaOIINE (PU3HUECKHE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33J]a4M 3a MUCHIBATh
KpaTKO€ YCJIOBUE, BBIABIIATH HEAOCTAIOLINE UK U30bl TOUHBIE JaHHBIE, BBIOUPATH 3aKOHBI U (POPMYIIHI,
HE0OXO0IMMBIE /1715 peIIeHUs], TPOBOIUTH PAacU€Thl M OLIEHUBATh PEATUCTUYHOCTh IOTYyYE€HHOTO
3HaueHusl PU3NYECKON BETUUNHBL;

— pacClio3HaBaTb HpO6J’I€MI>I, KOTOPBIC MOKHO PCIIUTE ITPH ITOMOIIHA (1)1/131/ILI€CKI/IX MCTOHOB; UCIIOJIb3Ys
OIMUCAHUE UCCIICAOBAHMs, BBl JCIATE MIPOBEPACMOC NPCANIOIOKCHUC, OLICHUBATL IIPABUJIIBHOCTE MMOPAJIKA
IMMPOBEACHUA UCCIICAO0BAaHUs, ICJIaTh BBIBOABI, MHTEPIIPE TUPOBATH PE3YJIbTAaThI H&6J’IIO)I€HI/II7[ U OIIBITOB,

— MPOBOJUTH OMBITHI 1O HAOIIOAEHUIO GU3NYECKUX SBJICHUHN WK (U3UYECKUX CBOMCTB Tell (M3yueHue
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHMs YHEPTUH; 3aBUCUMOCTb Nepro/ia Koaebanuit
IPYKUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTh OT aMIUIUTY/IbI
MaJIbIX KoJIeOaHuil; MPsIMOJIM HEfHOE pacTpocTpaHeHHe CBETa, Pa3sio’keHHe Oesloro CBeTa B CHEKTP;
U3Yy4eHUE CBOMCTB M300pakeHUs B IUIOCKOM 3€pKajie U CBOMCTB M300pakeHus mpeaMeTa B coouparomeit
JMH3€; Ha OJI0IeHUE CIUIOMIHBIX M IMHEWYAThIX CIIEKTPOB U3IYUYEHHUs): ca MOCTOSTEIbHO cOOUpaTh



YCTAHOBKY U3 U30BITOYHOTO HabOpa 000 pyJOBaHUs; OMUCHIBATH XOJI OIBITA H €r0
pe3ynbTaThl, (POPMYIIN POBAThH BHIBOKI,

— TMPOBOUTH NIPU HEOOXOIUMOCTH CEPHIO MPSMBIX U3MEPEHUH, OTIPEeNsis CpeJHee 3HAaUCHNE
U3MepsaeMoii BeTMYMHbI ((POKYyCHOE pacCcTOsIHUE coOMparoIeil TMH3bI); 000CHOBBIBATH BBEIOOpP criocoba
U3MEPEHUS/U3MEPUTEIILHOTO TPUO0pa;

— IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEIMYUH C UCIIOJIb30BAHUEM IIPSIMBIX
U3MepeHu (3aBUCUMOCTb IYTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HaualbHOM CKO -
POCTH; ITepHoa KOJIeOAHNH MaTeMaTHYeCKOro MasiTHUKA OT JIJIM Hbl HUTH; 3aBUCUMOCTH yIiia
OTpa’KeHMsI CBETa OT yIJja MaJeHus U yIila IpejJoMIICHUs OT yrila MaJeHus): INIaHUpoBaTh UCCIENO -
BaHHE, CAMOCTOSITENIbHO COOMPATh YCTaHOBKY, (PMKCHPOBATH PE 3y/IbTAThl NOJYYCHHOM 3aBUCUMOCTH
(Gu3uUecKuX BEJIMYUH B BU Ji€ TaOIMIl U TpadUKOB, 1€1aTh BBIBOABI 10 pe3yIbTaTaM HCCIIEI0 BaHUS;

— MPOBOJUTH KOCBEHHbIE U3MEPEHUS (DU3HMUECKUX BEIUYUH (Cpell HA CKOPOCTh U YCKOPEHHUE Tella pU
PaBHOYCKOPEHHOM JIB)KEHUH, YCKOPEHHUE CBOOOHOIO MaJACHHUSI, KECTKOCTh MPYKUHBI, KO3)PHUIIHEHT
TPEHMSI CKOJIbKEHUSI, MEXaHUUYeCcKasi padoTa U MOILIHOCTb, YaCTOTa U MEPHUOJ] KoJIeOaHUH
MaTEMaTUYECKOT0 U MPYKUHHOTO MAsITHUKOB, ONITUYECKAs CHJIa COOMPAIOILEH JIMH 3bl, PAIUOAKTUBHBIN
($oH): IITaHUPOBATh U3MEPEHUS; COOUPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHNUS,
cie 1ysl IpeasIoKEHHOM HHCTPYKIMU; BBIYUCIIATh 3HAUYEHNE BEJIMYU Hbl U aHAJIM3UPOBATH MOJTYyYEHHBIE
pe3ynbTaThl C YUETOM 3aJ1aH HOM NOTPEIIHOCTH U3MEPEHMUI;

— co0IIr01aTh MpaBHiIa TEXHUKH O€30MacCHOCTH MpH padoTe ¢ 1ab0 paTOpHBIM 000pyI0OBaHHUEM;

— pas3jindaTb OCHOBHBIC IPHU3HAKHU U3YYCHHBIX (1)I/ISI/I‘ICCKI/IX MOAC JICii: MarcpurajibHad TOYKa,
a0COJIFOTHO TBép)IOG TCJIO0, TOYCUHBIM UCTOUYHUK CBCTA, JIYY, TOHKA JIMH34, INIAaHCTapHast MOJCJIb aTO Ma,
HYKJIOHHast MOZICJIb aTOMHOTO fA1pa;

— XapaKTCPHU30BaThb IIPHUHIIUIIbLI IEUCTBUS HU3YUYCHHBIX HpI/I60pOB N TCXHHUYCCKHUX YCTPOﬁCTB C OHOpOﬁ
Ha UX OIIMCaHUsA (B TOM YHUC JIC! CIUAOMETP, AATYHUKHU ITOJIOKCHUSA, paCCTOAHUA U YCKOPCHMS, PAKECTA,
9XO0JIOT, OYKH, IICPUCKOII, Q)OToannapaT, ONTHUYCCKUC CBCTOBOJLI, CIICKTPOCKOII, JO3UMETP, KaMEpa
BI/IHBCOHa), HC MOJIb3Ys 3HAHUA O CBOMCTBaX (1)I/I3I/I‘ICCKI/IX SIBIICHUM U HCO6XOI[I/I MBIC (1)I/I3I/I‘ICCKI/IC
3aKOHOMCPHOCTH;,

— HCIIOJIB30BATh CXEMBI U CXEMaTHUYHbIE PUCYHKH U3YyYEHHBIX TEX HUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB P PEHIEHUH y4eOHO- MPaKTHUYECKUX 3aj1ay;
ONTUYECKHE CXEMBI JJIs IOCTPOEHUS N300paKeHUH B IIJIOCKOM 3€pKajle U COOMparoIleH JINH3E;

— MPUBOJUTH IPUMEPHI/HAXOIUTh HHPOPMAIUIO O IPUMEpaX MpakKk TUYECKOTO UCIIOJIb30BAHUS
(bu3NYeCKUX 3HAHUH B TIOBCEHEBHOM KU3HU JIJIs1 00ecieueHus: 0€30MacCHOCTH MIPU OOpaIIeHUH ¢ Mprudo
-paMH U TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHUS 3I0POBbS M COOIIOJICHUS HOPM 3KOJIOTHUECKOTO
MIOBEJICHNUS B OKpYXKaloIIeH cpene;

— OCYHIECTBIJISITH TOMCK UH(MOpMAIUU (U3UIECKOTO COJIEp KaHus B ceTH MIHTEepHET, CaMOCTOSTEHHO
bopMyIUPYS MOMCKOBBIN 3aMPOC, HAXOIUTh YT OMPEIEIICHUS TOCTOBEPHOCTH TTOJIYICHHOM
nH(pOopMaIy Ha OCHOBE MMEIONTUXCS 3HAHUM U JIOTIOJTHUTEh HBIX HCTOYHHUKOB;

— UCMOJIb30BATh MPH BBHIOIHEHUN YUEOHBIX 3a/laHUH HAYYHO -T10 MYJIAPHYIO JIUTEPaTypy GU3NIECKOTO
COJIepKaHus, CIPaBOYHbIE MaTEPHAJIbI, pecypchl cetn IHTepHeT; BIaaeTh NpuéMamMmu
KOHCIIEKTUPOBaHUS TEKCTA, MpeoOpa3oBaHusl HH(POPMALUK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;



— co3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIE COOOIIEHNS Ha OCHOBE MH(OpPMAITUH U3
HECKOJIbKUX UCTOYHUKOB (PU3NYECKOTO COACPIKAHMS, MyOTUIHO MPECTABIATH PE3YIbTaThl TPOSKTHOM
WJIY UCCIIEI0OBATENIbCKOM AEATEIbHOCTH; TP 3TOM I'PAMOTHO MCIOJIb30BATh U3YYEHHbBIN MOHSITUHHBIN

anmapar u3y4aeMoro pas fiena (U3MKu U COMPOBOXK/IATh BRICTYINIEHUE TPE3eHTalrel ¢ yd4ETOM
0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IIJIAHUPOBAHHUE

HanmeHoBaHne pa3iesioB H TeM
NpPOrpaMMBbl

KoJsnyecTBo yacoB

Hcnosib3yeMble pecypcsl

BCEro

KOHTPOJIbHBIE
paboTbl

NMPaKTHYeCKHe
paboTbl

Touku Pocta

Bup! aesiTeTbHOCTH

Buapbi,
hopmbl
KOHTPOJIS

JJ1eKTPOHHbIE (HUPPOBbIE)
oGpa3oBaTe/IbHbIE pecypchl

Pazznen 1. Mexanuueckue siBJIEHUS

11

MexaHu4ecKoe IBHKEHHE
Croco0bl ero OMMCAHUs

12

2.25

Hudposas nadopaTopus yif

OITIBITOB IT0 MEXaHUKEC

JleMoHCTpanMOHHOE
loGopynoBaHue:

Irarus JIEMOHCTPALIUOHHBIH,|

CTONMK  MOABEMHBIH,  TpyOKa|

IHproTOoHA

IIItaTyB nabopaTopHSIii,
MeXaHHYecKasi CKaMbsl, OpyCcoK
NePEeBSHHBIH, JIEeKTPOHHBIH
CEKyHJJOMEp C NaTYUKAMH,
MAarHUTOYIpAaBJsieMble TePKOHOBbIE
JaT4MKH CEKyHIOMepa

JepeBsiHHbII Opycok, Habop
rpy30B, MEXaHHYECKast CKaMb,
JIMHAMOMET]

1.2

B3aumojeiictBue Tej

22

AHanus3 1 00cyXIeHHe Pa3IuYHbIX IPUMEPOB MEXaHHUECKOTOIBUYKEHUS;
O6cyxaeHHe IPaHUL IPUMEHUMOCTH MOJIEIH «MaTepHAIbHAATOUKA;
Omnucanne MEXaHHIECKOTO IBIKEHHS Pa3IMIHBIMU
crnocobamu(ypaBHeHue, TabIuIa, rpaduk);

AHanu3 )XU3HEHHBIX CHTYAIUi, B KOTOPBIX IPOSIBIIETCS
OTHOCHTEIIEHOCTh MEXaHHYECKOTO JBIDKCHHS;

Habmonenne MexaHHIeCKOro ABIDKEHHS Tejla OTHOCHTEIbHOPA3HBIX Tell
oTCuéTa;

CpaBHeHHe ITyTell U TPaeKTOPU IBIDKEHHS OJHOTO U TOTO JKe Tela
OTHOCHTEIIEHO Pa3HBIX TeJ OTCUETA;

Amnamu3 Texcra ['anniest 00 OTHOCHTENEHOCTH JABHKSHHUS; BHIIOIHEHHE
3a/IaHUH 110 TEKCTY (CMBICIIOBOE YTCHHE);

OrnpeneneHne cpeHeil CKOPOCTH CKOJIBKEHHS OpyCKa WITH JIBU JKCHUS
mapuKa 1o

HAKJIOHHOM IJIOCKOCTH;

AHanus 1 00CyxIeHre crioco00B NPUOIMKEHHOTO ONPEIEIICHUS
MTHOBEHHOM ckopocTy; OnpezeneHne CKopocTH PaBHOMEPHOTO
IBYDKEHUs (IIapHKa B )KHAKOCTH, MOJEIH

JIEKTPUYECKOrO aBTOMOOMIIS U T. I1.);

Omnpenenexue myTy, MPOHAESHHOr0 3a JaHHbIN IPOMEKYTOK BPEMEHH, U
CKOPOCTH TeJIa 110 rpaduKy 3aBHCHMOCTH Iy THPABHOMEPHOT'O JIBIKEHHUS
OT BpEMEHU;

OO0cCyk/1eH1e BO3MOXKHBIX TIPUHIMIIOB AEHCTBUS TPUOOPOB,
U3MEPSIOLINX CKOPOCTh (CIIMAOMETPOB);

Brruncienue myTd 1 CKOPOCTU IPH PaBHOYCKOPEHHOM IIPSIMO THHEHHOM
IBIDKeHUH Tena; OnpeneneHne IpoiiIeHHOro IyTH U YCKOPEHHS
IBIDKEHUS Tena Mo TpadHKy 3aBUCHMOCTH CKOPOCTH PaBHOYCKOPEHHOIO
MPSIMOJIMHEHHOT O JIBIKEHHUS Tella OT BPEMEHN;

OmnpeneneHne yCKOpeHHs Tella IPH PaBHOYCKOPEHHOM JIBHKE HHU 110
HaKJIOHHOM

IUIOCKOCTH;

Vi3Mepenue neprojia ¥ YacTOTHl 00paleHus Teja 0 OKPYKHOCTH;
OrnpeneneHne CKOPOCTH PABHOMEPHOTO ABIKEHHS Tella 0 OKPYKHOCTH;
Pemienne 3a1a4 Ha onpezielIeHHe KHHEMAaTHYECKUX XapaKTepH CTHK
MEXaHHYECKOT0 IBIKEHHS Pa3INYHBIX BHIOB;

Pacrio3HaBanye U NPUOIIKEHHOE ONICAHNE PA3IHIHBIX BUIOB
MEXaHHYECKOTO IBIDKEHHS B IPHPOJE H TeXHHUKE (Ha IpuMepax
CBOOO/IHO MATAIOIIHX TeJ, ABIKEHHS KUBOTHBIX, HEOECHBIX TeI,
TPAHCIIOPTHBIX CPEICTB U JIP.);

HabGnronenue u 00CyXI€HUE ONBITOB C JABMKCHUEM Tella IPU
YMEHBIICHUH BIUSHUS IPYTHX TEJl, IPEHSATCTBYIOIINX ABUKE HUIO;
AHanuz Texcta ["anuiies ¢ onucaHueM MbICICHHOTO SKCIIEPU MEHTA,
000CHOBBIBAIOLIET0 3aKOH WHEPLUH; BBITIOIHEHUE 3aJaHUI 10 TEKCTY

Yernblit
onpoc;
ITucbmeHHBII
KOHTPOJIb;
KontponeHas
pabora;
JlaboparopHast
pabora;
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(CMBICIIOBOE YTEHHE);

O6cyKIeHIEe BO3MOKHOCTH BBITIONHEHIS 3aKOHA HHEPIINU B PA3IHIHBIX
cuctemax orcuéra; Habmonenne u o6cykaeHne MEXaHHYECKHX SIBICHHI,
PO HUCXOIIINX B cucteme oTcuéra«Temexkay mpu eé paBHO MEPHOM U
YCKOPEHHOM JIBFKEHHU OTHOCHTENIBHO KaOHHEeTa (pU3HKH;

JleiicTBUSI ¢ BEKTOpaMK CHII: BBITIOJHEHUE 3a/IaHMIl 110 CII0KE HUIO U
BBIYMTAHHUIO BekTOpoB; HalumoieHne w/niy mpoBeieHHe OMBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCHMOCTD YCKOPEHHUS Tej1a OT MPUIOKEHHOHN K
HEMY CHIIBI ¥ MacCHhI TEJNa;

AHanu3 ¥ 00bsICHEHUE SIBJICHUH C UCII0Ib30BaHMEM BTOPOIO 3aKOHA
Herorona;

Perienne 3a/a4 ¢ UCIOIB30BaHHEM BTOPOro 3akoHa HploToHa u mpasuia
cnoxenust cuit; OnpezieneHue KECTKOCTH MPYKUHBL,

AHasnu3 cuTyauuii, B KOTOPBIX HAOIIOAAI0TCS yrpyrue Aedop Maruu, |
uX 00BACHEHHE C HCIIOIb30BaHUEM 3aKoHa ['yKa;

Pemienue 3aa4 ¢ Ucnoib30BaHueM 3akoHa ['yka,

HccnenoBanne 3aBUCHMOCTH CHITBI TPEHHUSI CKOJIBXKEHHS OT CUJIBI
HOPMAJIbHOTO JIaBJICHHSI.

OOcCyX/IeH1Ee pe3y/IbTaTOB HCCIEI0BAHUS;

Omnpenenetne Ko3GbUINHEHTA TPEHUS CKOTBKECHHUS;

VI3mepeHue CUIIbl TPEHHUS TIOKOST;

Perenne 3a/1a4 ¢ UCIONIB30BaHHEM (DOPMYIIBI TS CHIIBI TPEHUSI
CKOJIBXCHUS,;

AHasu3 ABIKEHHS TEJ TOIBKO MO/ ACHCTBUEM CUIIBI TSDKE CTH —
cBoOoHOTrO nManenus; OObsCHEHNE HE3aBUCHMOCTH YCKOPSHHS
cBOOOJHOrO MAJCHHs OT MACChI TeNa;

OleHKa BEJMYHMHB! CHITBI TATOTEHUS, TEHCTBYIONIEH MEXTY IBYMSI
TeTaMH (111 pa3HbIX Macc);

AHanu3 ABIKEHUS HEOECHBIX Tel MO/ IEHCTBUEM CHIIBI TATOTE HUS (C
HCIOJE30BaHUEM JIOTIOTHATEIHBIX HCTOYHHKOB HH(OP MaImn);
Periene 3a/1a4 ¢ UCIONB30BAHHEM 3aKOHA BCEMUPHOTO TSTOTE HUS U
(opMyIIBI JUISL pacuéTa CHIIBI TSHKECTH;

AHaJn3 OPUTUHATIHFHOTO TEKCTa, OMHUCHIBAIONIETO MPOSIBICHHUS 3aKOHA
BCEMHPHOTO

TATOTEHHS; BBHIIOJTHEHNE 3aIaHHIT 10 TEK CTY (CMBICIIOBOE UTEHHUE);
Habmonenne u 00CysKIeHHE OMBITOB IO H3MEHEHHIO BeCa Teja IMpu
YCKOPEHHOM

IIBIKEHHUN,

AHainm3 ycJIoBHI BO3HUKHOBEHHSI HEBECOMOCTH U TIepe IPy3KH;
Perienme 3a/1a4 Ha OmpeiesieHAE Beca Tela B PA3IMYHbIX YCIOBHSIX;
AHanms3 cu, ISHCTBYIOIINX Ha TEJIO, MOKOsIIeecs Ha OIope;
Ompe/ieneHne MeHTpa THKECTH PAa3IHIHbIX TET;

13.

3aKoHBI COXpaHEHUS

10

1.25

Habmogenue u 00CyKeHUE OIBITOB, IEMOHCTPUPYIONINX Hepeaady
HMITyJIbCa IPU B3aUMO/ICHCTBHU TeJI, 3aKOH COXPaHe HHS UMITYJIbca IIPU
a0COMIOTHO YIIPYTOM M HEYIPYTOM B3auMO JeiCTBHU Tel;

AHanu3 cuTyanuil B OKpY’KaloIel KI3HH ¢ HCIOIb30BaHHEM 3aKOHA
COXpaHEHNs

HMITYITbCa;

Pacrio3HaBaHue SBICHUS PEAKTHBHOTO IBYDKCHHS B IPHPOJE U TEXHUKE
(MC — 6monorus); [IpuMeHeHne 3aK0Ha COXPaHEHHUS UMITYJIbCA JUTS
pacuéTa pe3yabTaTOB B3aUMOJEHCTBHS Te (Ha NPUMEpaX HEYIpy roro
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B3aMMO/IEHCTBHSA, YIPYTOro LEHTPaIbHOIO B3aUMO JEHCTBUS ABYX
OJJMHAKOBBIX TEJI, OTHO U3 KOTOPBIX HEMOJ BUXKHO);

Pemenue 3a1a4 ¢ UCHOIb30BAaHUEM 3aKOHA COXPAHEHUs! MM ITYJIbCa;
OmnpeneneHue paboTHI CHIIBI YIPYTOCTH HPU HOABEME Ipy3a ¢
HCIIOJIb30BAaHUEM

HEMOABMKHOTO H IIOJJBHKHOTO GJIOKOB;

M3mepenue MOIIHOCTH;

Vi3Mepenue HOTeHIHATLHON YHEPIUH yIPYro AeGOpMUPOBAH HOI
MIPYKUHBI;

V3mMepeHye KUHETHYECKOH SHEPruy Tea M0 JUIMHE TOPMO3HOTO ITyTH;
DKCIepUMEHTANIbHOE CPABHEHNUE H3MEHEHHUS TOTCHIIHAIBHOM 1
KHHETUYECKOI SHEPruil Tela NpH JBIKECHUH 110 HAaKIIOHHOH MIIOCKOCTH;
DKCcrnepruMeHTalIbHAs TPOBEPKA 3aKOHA COXPAHEHU I MEXaHUYE CKOM
9HEPTUH TIPU

CcBOOOIHOM TaICHUH;

TIpuMeHeHre 3aK0Ha COXpaHEHHUsI MEXaHHYECKOM SHEPrUuH JUIs pacyéra
MOTEHIMAIBHON U KUHETHYECKON dHEeprui Tesa;

Pemienune 3a1a4 ¢ UCMOJIb30BaHUEM 3aKOHA COXPAHEHHUS MeXa HUYECKON
SHEPTHH;

HWroro no pazaeny

44

Pasgen 2. Mexannueckmne KoJieOaHusi H BOJTHBI

2.1.

Mexannveckue KoJgedanus

5

2.2.

Mexanuueckue BOJIHbI. 3BYK

Hudposas naboparopus st
OIIBITOB [0 MEXaHHKE

JleMOHCTpalOHHOE
obopynoBaHue:

KaMepToH Ha pe30HAHCHOM SIIUKE

JlabopaTopHOe 000pyI0BaHKE

HUTSHON MasTHHK C TPY30M C
ITyCKOBBIM MarHUTOM U €
BO3MOXKHOCTBIO U3MEHEHHUS JITHHBI
HHTH

Hab6nronenue xonebanuii moj JeHCTBUEM CHII TSHKECTH M YIIPY TOCTU U
oOHapy)xeHHe MOA00HBIX KONeOaHUH B OKPYKAIOLIEM MUPE;

Amnamu3 xoneOaHui rpy3a Ha HUTH | Ha TIpyxuHe. Onpeenenye
4aCTOTHI KOJIEOAHUI MATEMaTH4ECKOT0 U MPYKUHHOTO MasiTHH KOB;
Hab6nronenue v 00bICHEHUE SIBJICHUS PE30HAHCA;

HccnenoBaHne 3aBHCHMOCTH HEPHOA KOJIeOaHHMH MOBEIICHHO T'0 K
HUTH IPy3a OT JIJTHHBI HUTH;

ITpoBepka He3aBUCHMOCTH IepHozia KonebaHuil Ipy3a, MoIBe MEHHOTO
K JICHTE, OT Macchl Tpy3a;

Hab6mrozienne i 06CyKI€HHE OIBITOB, IEMOHCTPUPYFOIINX
3aBHCHMOCTH IIEpUOJIA

KoJTe0aHUH MPY>KHHHOTO MasITHAKA OT MacChl Ipy3a U )KECTKOCTA

Py KHHBI;

IpuMeHeHHEe MaTeMAaTHIECKOTO 1 MPYKHHHOTO MasTHUKOB B Ka4eCTBE
MoJieneit s ONMCaHus KoIeOaHn B OKPYIKAIOIEM MHUPE;

Perenue 3a1a4, CB3aHHBIX C BBIYUCICHHEM HJIH OL[CHKOH YacTOTBI
(meprozia) KoseOaHmii;

|Y cTHBII
lorpoc;
[[TucpMeHHbIH
[KOHTPOJIB;
VlaGoparopHast
[padoTa;

OOGHapy»KeHHe U aHAIU3 BOJIHOBBIX SIBICHUI B OKPYXKAIOIEM MHUPE;
HabroieHue pacmpocTpaHeH st IPOOIBHBIX M HOMIEPEUHBIX BOMIH (Ha
MOJIENH) U

o0HapyKeHHe aHATOTHYHBIX BUJIOB BOJIH B IPUPOJE (3BYK, BOASHBIC
BOJIHBI);

BrlunciieHue JJIMHBI BOJHBL U CKOPOCTH PacIIPOCTPAHEHHS 3BYKOBBIX
BOJIH;

DKCIepHMEHTAIBHOE OIpeieNIeHIe IPAHHI] YaCTOThI CIBIIIMMBIX
3BYKOBbIX KoneOanuit; HabmoneHue 3aBUCHMOCTH BBICOTHI 3ByKa OT
9acTOTHI (B TOM YHCIIE C HCIIOIB30BAaHHEM MYy3bIKaIbHBIX
HUHCTPYMEHTOB);
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Habmonenne u 00bsSCHEHNE SBICHUS aKyCTHIECKOTO Pe30 HAHCA;
AHanu3 OpUTHHAIBHOTO TEKCTA, HOCBSLIEHHOTO HCIIOIb30Ba HUIO
3ByKa (WJIM yJIbTPa3ByKa) B TEXHHUKE (9XOJIOKALHs, YIbTPAa3BYK B
MEIUIMHE U JIP.); BHITIOJIHEHHUE 33JaHUM 110 TEK CTY (CMBICIOBOE
YTEHHUE);

HUroro no pasueny

Pasnien 3. DJ1eKTPOMarHuTHOE 10JIe H 3JeKTPOM

ArHUTHBIC BOJTHBI

3.1. | DiekTpOMarHUTHOE 1OJIE H 8 1 15 Ludposas naboparopus st IMocTpoenue paccyxaeHHH, 000CHOBBIBAIOIINX B3aHMOCBS3b [Yorari https:/fresh.edu.ru/subject/28/9/
3JIEKTPOMATHUTHbIE BOJIHBI OIIBITOB MO AIEKTPOJAMHAMUKE U | SIIEKTPHYECKOTO U ompoc;
OIITUKE MAarHUTHOTO MOJIEH; [nceMeHHbIi
JleMOHCTPALHOHHOE DKCHepHMEHTAIbHOE H3YYCHHE CBOICTB AIIEKTPOMAarHUT HBIX BOJH (B [KOHTPOJIb;
0BopyHOBaHHE: TOM YHCJIE C IOMOIIBI0 MOOUIIBHOTO Tele hoHa); IKoHTpoOsbHAS
AHanu3 peHTTeHOBCKHX CHUMKOB YEJIOBEUECKOT0 Opra HA3Ma; [pabora;
LipuGop Jlenna, crpemiu AHau3 TeKCTOB, OIUCHIBAIOIIHUX MIPOSBICHHS dJIEKTPOMArHUT HOTO UTa6
> aboparopHast
MATHHTHEIC Ha [ITATHBAX, M3ITYYCHHS! B IPHPOJE: JKUBBIC OPraHU3MBI, H3IYUCHHs HEOCCHBIX e haGoTa;
nudpakimonHas pemerka 600 | (cMblcioBOE YTEHHE);
WITPUXOB/MM, IU(PAKUMOHHAS | Pacro3HaBaHUE U aHATN3 Pa3IMYHBIX PUMEHEHHIT IEKTPO
pemmerka 300 WTPUXOB/MM, MarHATHBIX BOJIH B TEXHHKE; Pelenne 3a1a4 ¢ HCroip30BaHHEM
3CpKalo, JascpHasd yKaska, (bopMy 15 CKOPOCTH IIEKTPOMATHUTHBIX BOJIH, JATHHBI BOJIHBI H
nonspons B pamke, wenu OHra, | qacrorsr ceera;
KaTyIIKa MOTOK
JlabopaTopHoe 000pyI0BaHKE
MoTOK — KaTyIlIKa, IOCTOSHHbBIC
MarHuThl, aMIepMeTp
Hroro no pazaeny 8
Pasnien 4. CBeToBbIe SIBJICHUS
4.1. | 3aKoHBI pacnpocTpaHeHust 5 1.25 HabmrosieHne OmbITOB, IEMOHCTPHPYONINX SIBIICHHE IPSAMOIN HEHHOTO [YeTHbi https:/iresh.edu.ru/subject/28/9/
cBeTa pacIpoCTpaHeH s CBeTa (BOSHUKHOBEHNE TEHH W TIOJTy TEHH), H HX OTpoc;
MHTEPIPETAIHS C HCMOMB30BAHUEM MOHSITHS CBETOBOTO JIy4a; [[ncemerHbri
OObsSCHEHNE U MOJICITMPOBAHUE COJTHEYHOTO U JIyHHOTO 3aTME HHUM; [KOHTPOJIB,
HccrneioBanme 3aBHCHMOCTH yIJla OTPaXKeHHs CBETOBOTO JIydya oT yriia  JlaGopaTopHast
nasieHus; U3ydenue cBOHCTB H300pakeHNUs B IIIOCKOM 3€pKalle; [pabora;
Habmonenne u 00bsSCHEHHE OIBITOB IO TOIYYSHHIO H300pake HUIl B
BOTHYTOM U BBIITYKJIOM 3epKanax. HaOmroieHne u 00bsCHEHHE ONBITOB
TI0 TIPEJIOMIICHHIO CBETa HA TPAHHIIE PAa3IMYHBIX CPEl, B TOM YHCIIE
OIIBITOB C TOJIHBIM BHYTPEHHUM OTpaxkeHneM; MccnenoBanue
3aBHCUMOCTH yTJIa MPEIOMIICHHS OT YIJia NaJeHHUs CBETOBOTO JIyda Ha
IPaHULE «BO3IYX—CTEKIION;
Pacro3HaBaHue SIBICHHUIT OTPAXCHHUS U IPETOMIICHHUS CBETA B
TIOBCEHEBHOI JKM3HN.
AHaim3 ¥ 00bsICHEHNE SBJICHUS ONTUYECKOT0 MUPAXKa;
Perienue 3aa4 ¢ UCIOIb30BAaHUEM 3aKOHOB OTPAXKCHHS
IPEJIOMJICHHS CBETA,;
4.2. | Jluu3bl 1 onTHYecKue npubopsr | 5 15 Tonyuenne n300paxkeHuii ¢ TOMOIBIO COOMPAIOIIEH U paccen https://resh.edu.ru/subject/28/9/

BAIOIICH JIMH3;
Omnpeznenerue GOKYCHOrO pacCTOSHHS M ONTHYECKOH CHITBI
coOuparoeil JIMH3bl; AHAIN3 YCTPOHCTBA M IIPUHIIMIIA JCHCTBHSA




HEKOTOPBIX ONTHYE CKHUX NPHOOpPOB: hoToanmapara, MUKPOCKONa,
Teneckona(MC — 6HONOrHs, aCTPOHOMHS);

AHanu3 sBIeHNH 61IM30PYKOCTH U JaIbHO30PKOCTH, TIPHHIMIA
neicrus 0ukoB (MC —Ouosnorus);

4.3.

Pa3znoxenue 6esioro cBera B

CIIEKTP

HabmroneHue 1o pa3noxeHHIo 6eIoro cBeTa B CIIEKTP;

Hab6nroneHue u 00bSCHEHUE OIBITOB 110 MOIYYEHHIO OEJI0ro CBeTa Ipu
CII0)KEHHM CBETA PA3HBIX L[BETOB;

IpoBeneHne 1 0OBICHEHNE ONBITOB 10 BOCIPUSITHIO IIBETA IPEIMETOB
IPH MX HaOMIONEHUH Yepe3 [BETOBbIe QHILTPHI (IBETHBIE OUKH);

https://resh.edu.ru/subject/28/9/

HUroro no paszueny

14

Paznen 5. KBanTOBBIE SIBIEHUS

5.1.

Hcnyckanue U norJjioumeHue

¢Be€Ta aTOMOM

OO6cy:xieHHe e OIbITOB Pesepopa o uccIe[0BaHIIo aTOMOB,
BBIJIBIDKEHHE THIIOTE3 O BO3MOXKHBIX Pe3yJIbTaTax ONBITOB B 3aBHCUMOCTH
OT NPEAIOIaracéMOro CTPOCHHS aTOMOB, (DOPMYJIMPOBAHUE BHIBOJIOB U3
Pe3yJIbTaTOB OIBITOB;

O6cyxieHHe IPOTUBOPEY Uil ITAHSTAPHON MOJIENIH aTOMa M OCHOBAHMH
U1 THIT0Te3bI bopa o crannoHapHBIX OpOHTAX IEKTPOHOB;

HabnroneHue CrulomHbIX ¥ JIMHEHYAThIX CIIEKTPOB M3IYUECHHS Pa3INYHBbIX|
BEILECTB.

OObsCHEHNE JIMHENYAThIX CIIEKTPOB M3Iy4EHHUS;

|Y cTHBII
lorpoc;
[IucbMeHHBIH
[KOHTPOJIB;
IKoHTpOJIBHAS
[pabota;
VlaGoparopHast
[pabota;

5.2.

CTpOCHI/le AaTOMHOI'0 s1Apa

O6CyxaeHHe BO3SMOXKHBIX THIIOTE3 O MOJEIISIX CTPOCHHS Apa;
Omnpezenenne cocTasa sjep Mo 3aaHHBIM MAacCOBBIM H 3apsii0 BEIM
YHUCIIaM U 110 TOJI0XKCHHUIO B IEPUONYECKON CHCTEME DIEMEHTOB
(MC — xumus);

AHanu3 H3MEHEHNs COCTaBa s7Ipa M ero MOJOXKEHNS B
MEePUOANYECKOI cucTeMe NpH a -paanoakTuBHOCcTH (MC — xumus);
HccnenoBanye TPEKOB @ YaCTHUI] IO TOTOBBIM (oTorpadusim;
OOHapyXeHUEe U U3MEPEHUE PaIMallMOHHOr0 (oHa C TTOMOIIBIO
TI03MMETpa, OIIEHKA Er0 HHTEHCHBHOCTH;

AHanu3 OMONOrMYecKiX H3MECHEHHH, TPOUCXO/IAIIMX MO ACHCTBHEM
pannoakTHBHEIX n3nyderni (MC — Ononorus);

Hcrnonb3oBaHne pa/IMOaKTHBHBIX M3TydeHni B MeauuiHe (MC —
Ouosorus);

https://resh.edu.ru/subject/28/9/

https://resh.edu.ru/subject/28/9/

5.3.

Sinepubie peakuun

0.25

Pemmenne 3a1a4 ¢ HCIONb30BaHHEM 3aKOHOB COXPaHEHHS MACCOBBIX U
3apsIOBBIX YHCEN Ha ONpeJieIeHHe Pe3yIbTaToB SIEePHBIX PEaKIuii;
aHAJIM3 BO3MOKHOCTH I HEBO3MOXKHOCTH SIICPHON PeaKiuy;
O1eHKa SHEPTHH CBSI3U SIEP C UCTIONB30BaHHEM (pOPMYIIBI
DOWHIITEHHA;

OO6cy:xIeHHe IEPCIEKTHB UCIOIb30BAHHUS YIIPABILIEMOTO
TepMOsIICPHOTo ciHTe3a; OOCYKIeHNE IPEUMYILECTB 1
9KOJIOTHYECKUX POOIIEM, CBA3aHHBIX C SICPHOI

sHepreTukoil (MC — skonorus);

https://resh.edu.ru/subject/28/9/

HWtoro no pazaeny
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Pasnen 6. [loBTOpHTEILHO-0000 LIAIOINMIT MOTYJIb

6.1.

CucremMaTu3anus 1 00001eHHe
MPEIMETHOr0 COlePKAHMS U
ONbITA Jiesl TeJbHOCTH,

12

1

Brinonuenye y4eOHbIX 3aJaHUH, TpeOYIOINX AeMOHCTPALHI
KOMIICTEHTHOCTEH,
XapaKTePH3YIOMIX eCTECTBCHHOHAYYHYIO TPAaMOTHOCTb: - IPUMCHEHHUS

|V cTHBIT
lorrpoc;
[[TuceMeHHBII




NPHOOPETEHHOr0 NPU M3Y4YEeHHH
BCEro Kypca Qu3nKu

TIOJTy4CHHBIX 3HAHUIT I HAYYHOTO 00BACHEHHS (PU3NUECKHX ABICHUI B
OKPYIKAOIIEH PUPOJE 1 OBCEIHEB HOI JKU3HH, @ TAKIKE BBISIBICHHUS
(pM3MYECKHX OCHOB PsiZIa COBPEMEHHBIX TEXHOJIOTHI; - TIPUMEHEHHS
OCBOCHHBIX 9KCIIEPHMCHTAIBHBIX YMEHHIT JUIS HCCIICTOBAHMS
(M3nYeCKUX ABICHUH, B TOM YUCIIE JUISl IIPOBEPKHU THIIOTE3 U BBIABICHHS
3aKOHOMEpHOCTeif; Pemenne pacuéTHBIX 3a1a4, B TOM YHCIIe
HIPE/INOJIATAOIINX UCTIONb30BAaHHE (PU3HIECKON MOEIH M OCHOBAHHBIX
Ha COJIep JKaHUHU PA3IMUHBIX PA3JENOB Kypca (pU3UKH;

BbIOIHEHHE | 3aIIKTa TPYIIIOBBIX WM HHINBHIYaIbHbIX IPOCKTOB,
CBSI3aHHBIX C

coziepKaHueM Kypca Gu3uky;

[KOHTPOJIB;
IKoHTpOJIBHAS
[paboTa;

Hroro no paszpeny
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OBLIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102

15




ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoanuecTBo yacoB Hcnoan3yemoe Buael,
n/m BCero | KoHTpoub | npakTnae| °00pyn0Banue ¢opmbI
HEBIE CKHe Touku Pocta KOHTPOJIS
padoThI padoThI
1. | Mexanuyeckoe IBUKEHHUE. 1 Lugposas 1aGoparopns s
o OIIBITOB 110 MEXaHHUKE.
PaBHOMCpHOC IMPSAMOJIMHENHOC .
IIItatus JAEMOHCTPALlMOHHBIN,
ABHXKCHUEC CTOJIMK IOAbEMHBIN
MeXaHHYeCKas CKaMbst, OPYCOK
JIePEeBSHHbIHN, dNEKTPOHHbIH
CEKYHIOMED € JaTYHKaMU,
MarHUTOYIpPAaBIIEMbIE TEPKOHOBBIE
JATYHKH CEKYHIOMEpa
2. | Pemenue 3a1a4a Ha 1 Y CTHBIH
PaBHOMEPHOC HpﬂMOJ’IHHeﬁHO@ O1poc,
JBIYKCHHE [TucbMeHHBIM
KOHTPOJIb,
3. | OtHOCUTENEHOCTE 1 YcTHbli
MEXaHHYECKOTO JBIKCHUS OIIpOC,
[TucbMeHHbBIM
KOHTPOJIb,
4, Cpenusisi 1 MTHOBEHHAs 1 0.5 Ungpposan naoparopun wix Y CTHBIH
OIIBITOB ITIO MCXaHUKE. OHpOC'
CKOPOCTh TEJ1a IIPU ITatuB NEMOHCTPALIMOHHBIH, ’ o
HEPAaBHOMEPHOM JIBH)KEHHHU CTOJIMK I1OABbEMHBII I [McEMEHHBIN
MeXaHHYecKas CkaMbs, Opycok  [KOHTDOJIb:
‘Ha60p amopuas p aboma JIePEBSHHBbIH, 3JIEKTPOHHBIH p >
1 ”Onpedeﬂenue cpedHeﬁ CEKYHIOMep C JaTYMKaMH, Ha60paT0pHa${
MarHuToyInpaBJIIEMbIC TEPKOHOBBIC 6
cKopocmu mena npu JIaTINKH CEKyHIOMepa paooTa
()6u9fceHuu N0 HaAKIOHHOU
naockocmu”
5. | Yckopenue. PaHoyckopennoe | 1 Unipposas aadopatopns ans Y CTHBIN
o OIIBITOB 11O MEXaHUKE. .
MPAMOJIMHENHOE JBUKEHUE _|oIpoc,
IIItatus JAEMOHCTpAllMOHHBIN, o
CTOJIMK IOIbEMHBII [ [McEMEHHBIN
MeXaHHIecKasi CKaMbs, OpyCcoK KOHTPOJIb;
JIePEeBSHHbIHN, 3NEKTPOHHbIH
CEKYHJIOMED C JIATYMKAMH,
MarHuToyInpaBJIIEMbIC TEPKOHOBBIC
JaTYHKH CEKYH/IOMepa
6. |Ilepememenne npy 1 0.75 Wnpposan aaGoparopus s | CTHBIH
OIIBITOB 11O MEXaHUKE. .
aBHOYCKOPEHHOM OTpoc;
p Yy P [ItaTHB, CTONNK MOABEMHBII il o
NPAMOTMHEHHOM JBIKCHUH. e
JIePEeBSHHbIHN, 3NEKTPOHHbIH KOHTDOJIb:
JI a60p AMOpHA: p 616077’161 2 CEKYHIOMEp C JaTYHKAMH, p ?
"Heenedogauue 3a6UCUMOCHU MAarHUTOYIpPAaBJIsieMbIE TePKOHOBbIE Ha6opaTopHa>1
JaTYNKH CeKYH/IOMepa 6
nymu om épemenu sl paboTa
PABHOYCKOPDEHHO20
osudicerus”
7. ﬂa60pam0pHa}l pa60ma 3 1 1 Iugpposasn n1aGopatopus 11s Ha60p aTopHasi
OIIBITOB IO MEXAaHUKE. pa6OTa
n
Onp e()efzeH ue yCKopenus [ItaTHB, CTONUK NOABEMHBII
PABHOYCKOPEHO deuofcyweeoc;z MeXaHHYecKkasi CKaMbs, Opycok
" JIePEBSHHbIHN, 2NEKTPOHHbIH
meia CEKYHJIOMEp C JATYHKAMH,
MarHuToyInpaBJIAEMbIC TEPKOHOBBIC
JaTYHKH CEKYHJIOMepa




'Y CTHBIN

8. CBo0OOHOE TIaieHne Ludposas nadoparopust s
OIIBITOB 110 MEXaHUKE.
OTpOC;
IlITaTuB, CTOIUK MOIBEMHBIH o
TInceMeHHBIN
MCXaHMYECCKas CKaMbs, 6pyCOK
JEPEBSHHBIN, ICKTPOHHBII KOHTPOJIb;
CEKYHIOMED € JaTYMKaMU,
MarHUTOYIIPABJIIEMBIC TEPKOHOBLIC
JaTYHKH CeKYHIOMepa
9. | Pemenue 3a1a4a 1o Teme M
"PaBHOYCKOpEHHOE OIIPOC;
NPAMOJIMHEHOE ABU)KEHHE" 1 1icbMEHHBIH
KOHTPOJIb;
10. | PaBHOMEpHOE IBMKEHUE 110 Y CTHBIH
OKPYKHOCTH OIIPOC,
ITnceMeHHEBIN
KOHTPOJIb;
11. |Pewenus 3amad 1o teMe Y CTHBII
"MexaHn4YeCKOe IBIKEHNE OIIPOC;
M CIIOCOOKI ero onucanus" [TucbMeHHBIN
KOHTPOJIb;
12. | KonrpounHas padora 1 mo KourponbHas
TeMe "MexaHnueckoe pabora
JABHKEHHE U CII0CO0BI ero
onucanuga"
13. |Ilepssiii 3akoH HeroToHa Y CTHBIH
OTIPOC;
TIncrMeHHEbIi
KOHTPOJIb;
14. | Bropoii 3akoH HeroToHa. Y CTHBIH
[IpuHIuI cyneprno3unumn Onpoc,
CHIT TIncrMeHHEbIi
KOHTPOJIb;
15. | Tperwii 3akon HproroHa Y cTHBIN
OIpoC;
I InceMeHHBIN
KOHTPOJIb;
16. |Pemenue 3a1a4 Ha Y CTHBII
IIPUMEHEHHE 3aKOHOB OIIPOC,
HuioToHna T IncrMeHHBIN
KOHTPOJIb;
17. | Cuna ynmpyrocTu u 3aKoH Y CTHBIH
I'yka OIIPOC;
TInceMeHHbII
KOHTPOJIb;
18. |Jlabopamopnas paboma 4 JTaboparopHast
pabota

"Onpeodenenue scecmrocmu
npyorcutol"”




'Y CTHBIN

19. |3akoH BCeMHUPHOIO

TaroreHns. Chiia TSHKECTH OIIPOC;
ITncbMEeHHEBIN
KOHTPOJIb;

20. | Pemenue 3a1a4 Ha 'Y CTHBIN
JBHIKEHHE TEJI IO OTPOC;
JIECTBUEM CHIIBI TSIKECTH [TrcEMeHHBII

KOHTPOJIb;

21. | HeBecoMOCTb U HEpErpy3Ku Y CTHBII

OTpOC;
IInceMeHHBIN
KOHTPOJIb;

22. |IlepBas KocMHUYeCKast Y CTHBIN

CKOpPOCTh OTIPOC;
ITiceMeHHBIN
KOHTPOJIb;

23. |Pemenue 3ama4 Ha Y CTHBIN
MIPUMEHEHHE 3aKOHa OTIPOC;
BCEMHPHOT'O TATOTCHUS [TrcEMEHHBII

KOHTPOJIb;
24. | Cuna TpeHus JlepensiHsiit Gpycok, Haop rpysos,|Y CTHBIM
' MCXaHHU4YECCKasA CKaMbs, ,HI/IHaMOMCTp .
OTIPOC;
IInceEMeHHBIN
KOHTPOJIb;
25 ./]a60pam0pﬁaﬂ pa60ma 5 JlepeBsiHHBII OpycOK, HabOp Ipy30B, Ha60paT0pHa;1
. MCXaHHU4YECCKasA CKaMbs, ,HI/IHaMOMeTp a6OTa
"Onpeodenenue P
Koaghuyuenma mpenus"

26. |Pemenue 3a1a4 Ha 'V CTHBIN
JIBMOKEHUE TEJI IO/ OIpOC;
JeHCTBUEM CUJIbI TPEHUS I luceMeHHBIN

KOHTPOJIb;

27. |Pemenue 3a1a4 Ha 'V CTHBIN
JIBMOKCHUE TEJI IO OIpOC;
JIEHCTBUEM HECKOJIbKUX CHII [ InceMeHHBIN

KOHTPOJIb;

28. | Pemenue 3aya4 Ha Y CTHEIN
JIBMOKCHUE TEJI IO OTIPOC;
JIEHCTBUEM HECKOJIBKUX CHII [ InceMeHHBIN

KOHTPOJIb;

29. | PaBHOBeCHE MaTepPHAILHOM Y CTHBIN

TOYKH U a0COJIFOTHO OTIPOC;
ITnceMeHHBIN

TBCPAOIro TECJIa

IKOHTPOJIb,




'Y CTHBIN

30. |Buasl paBHOBECHS
0T1pOC;
ITuchMEHHBIH
KOHTPOJIb;
31. |Pemenue 3a1a4 Ha 'Y CTHBIN
MPUMEHEHUE YCIOBUM OIIPOC,
paBHOBECHS TEI [TrcEMeHHBIH
KOHTPOJIb;
32. | O6o0waroNIHil ypoK 110 Y CTHBIH
teme "MexaHndecKkue OIIPOC;
SIBJICHUSA" [IuceMeHHbII
KOHTPOJIb;
33. | Pemenue 3a/1a4 o TeMe [TrcEMeHHbIH
"MexaHndyecKkue sIBjIeHus" KOHTPOJIb,
34. |KouTpoibHas paboTa mo KoHTposbHast
Teme ""MexaHHYecKHe pabora
sABJIeHusa"
35. |3akoH coxpaHEeHHUs Y CcTHBII
UMITYJIbCa OIIpOC;
IIchrMEHHBIN
KOHTPOJIb;
36. | PeakTUBHOE ABUKECHUE. Y CTHBIN
Pemenue 3amau Ha OIIPOC,
MPUMEHEHHE 3aKOHA [TucbMeHHBIN
COXpaHCHHS UMITYJIbCa KOHTPOJIb;
37. | Mexanuueckas paboTa u YV cTHBIN
MOII[HOCTb OIpOC;
[IuceMeHHBIN
KOHTPOJTb;
38. | Kunernueckas SHEPIHS. Y CTHBIH
Teopema 0 KHHETUYECKOM OIIPOC;
SHEPIUU IIrncbEMEeHHBIN
KOHTPOJTb;
39. |PabGora CHIIBI TSKECTH 'V CTHBIH
0TIpOC;
I InceMeHHBIH
KOHTPOJIb;
40. | PaboTa CHIIBI YIPYrOCTH. 0.75 610K nogpmxbiii Grox Y CTHBIH
HETOBWKHBIN
Jlabopamopuas paboma 6 OIIpOC; }
"Onpeodenenue pabomul [TucbMeHHbIH
CUTIbL YRpYy20Cmu npu KOHTPOJIb;
nooveme epy3a c UlaGopaTopHast
UCNOIb308AHUEM pabota




NOOBUICHO20 U
HenoosuMcHo20 610Kko8"

41. | Pewrenue 3amad o teme Y CTHBIIM

"PaboTa 1 MOIIHOCTS" OIIPOC;
[TucbMeHHBIM
KOHTPOJIb;

42. | 3aKOH U3MCHCHUS U 0.5 Y cTHBIN
COXpAHEHHUS MEXAHUYECKOU OIIPOC,
sHepruu. Jlabopamophas [TicEMeHHBbIH
paboma 1 "H3yuenue KOHTPOJIb;
3AKOHA COXPAHEHUs JIaGoparopHas
snepeuu” pabota

43. | Pemienue 3a1a4 1o TeMe Y CTHBII
"3aK0H cOXpaHEHUS OIIpOC;
UMITYJTbCa. 3aKOH [[ncbMeHHbINH
COXPAHEHU MEXAHUYECKOM KOHTPOJIb,
sHeprun”

44. | O6odmaommii ypok no KoHTposbHast
TeMme "'3aKoHbI pabota
coxpaHenus'".

Kontpoabnasi padora 3
45. | KonebarenpHOE IBUKEHUE Y CTHBIH
OIpOC;
[TucbMeHHBIM
KOHTPOJIb;
46. MaremaTnueckuii MasITHHUK. 1 [rcpoBast 1abopaTopust A1 ONBITOB Y CTHBIN
10 MCXaHHUKEC
.]]a60pam0pHCl}l pa60ma 8 HUTSHOW MasSTHHK C Tpy30M C OHpOC;
"Hecnedosanue MyCKOBBIM MarHUTOM U C TlcbMEeHHBIN
BO3MOX>XHOCTBIO U3MECHCHUA JIJIMHBI
3asucumocmu nepuooa HUTH KOHTPOJIb,
KOeOAHULL NPYHCUHHO2O JlaGopaTopHas
MASAMHUKA OM MAcchbl paboTta
epyza". Jlabopamopuas
paboma 9 "llposepra
He3a8UcCUMocmu nepuood
Konebanuil epysa,
NO0BEULEHHO20 K HUMU, OM
Mmaccol epyza”
47. Hp}/')KI/IHHHﬁ MAasSTHUK. 1 [{icpoBast 1abopaTopust st OTBITOB 'V CcTHBIM
10 MEXaHUKE
Jlabopamopnas paboma 10 S —— OIIpOC;
"Onvimot, nyckosbiM MarrmToMm e || IACBMEHHBIN
BO3MOKHOCTBIO U3BMCHCHUS JJIMHBI
oemMoHCcmpupyouue HuTH KOHTPOJIb;
3a8UCUMOCMb NEPUOOa JlaGopaTopHas
KONe0anuil npy*HCUHHO2O0 pabota

MASAMHUKA OM MACCbl 2py3a
U oHcécmrkocmu npyr#cunsl”




'Y CTHBIN

48. | Pemenue 3a1ad4 1o Teme
"MaTtemMaTH4eCKUi U OIIPOC;
NPYKUHHBIA MAsITHUK" [ InceMeHHBIH

KOHTPOJIb;

49. | 3aryxaromue KojaeOaHus. M
BriHyX1€HHBIE KOJICOaHUSI. OIIpOC,
Pe3onanc IIchMEHHBIH

KOHTPOJIb;
50. | MexaHu4eCKH€E BOJIHBI Y cTHBIH
OTpOC;
[IuceMeHHbII
KOHTPOJIb;

51 3B i posast 1abopaTopust 4JIs OIBITOB 'Y CTHBIN

' YK 10 MEXaHHUKE
0IIpOC;
KamepToH Ha pe30HaHCHOM SIILUKe o

[InceMEeHHBIN
KOHTPOJIb;

52. |Hudpa3Byk u ynpTpa3ByK Y CTHBIH
0IIpOC;
IIchrMEHHBIN
KOHTPOJIb;

53. | O6o6mAawuMii ypoK 1o 1o KounTpombHas
Teme ""MexaHuveckue pabora
K0J1e0aHus U BOJIHBI'".

Konrtpoabnas padora
54 IBnenue 0.5 IL{udposas 1abopaTopus AJs ONBITOB 'Y cTHEIN

' TI0 SJIEKTPOAMHAMUKE U OIITHUKE OHpOC’
SJICKTPOMArHUTHON TIpubop Jlenna, crpenku MarHUTHbBIE ’ o
AHIAYKIINH. J]a60pam0pHaﬂ Ha [ITaTHBAX IIceMeHHBIN

" MoTtok — KaTylIKa, HOCTOsIHHBIE  [KOHTPOJIb:

paboma "H3yuenue senenue ATHHTAY, aNTEpMETD pOIIb;
9NEeKMPOMASHUMHOU UlabopaTopHas
unoykyuu" pabota

55. | CmocoOsbI moydeHust Y CTHBIH
NEKTPUYECKON SHEPTUU OIpOoC,

[IuceMeHHBIH
KOHTPOJIb;
56. | DmekTpOMarHuTHOE TOJIE. nupamonias pemerca 600 Y CTHBIH
LITPUXOB/MM, IU(PaKINOHHAS OIIDOC:
DNeKTPOMarHuTHbIE BOJHBI petmerka 300 WTPHXOB/MM, poc;
TIOJIAPONJ B paMKeE, MICIHU FOnra HHCBMeHHBII‘/’I
KOHTPOJIb;

57. |Jlabopamopnuas paboma 1 JTaboparopHast

pabota

"U3yuenue ceoiicms
NEeKMPOMACHUMHBIX 6OJIH
npu NOMOWU MOOUNLHO20
menegona”




'Y CTHBIN

58. | Ucnonb3oBanue
3JIEKTPOMArHUTHBIX BOJIH OIIPOC;
[TucbMeHHBIM
KOHTPOJIb;
59. |Illkana >7eKTPOMArHUTHBIX Y CTHBII
BOJTH OIpOC;
[TucbMeHHBIM
KOHTPOJTb;
60. | DnexTpomarHuTHAsS Y cTHBIH
pUpoJa CBeTa OIIpOC;
[lncbMeHHBIM
KOHTPOJTb;
61. | O6obmaromuii ypoK mo KonTtposibHast
TeMe "DJIEKTPOMAarHUTHOE pabora
mosie. DJIEKTPOMarHuTHBIC
BosiHbI". KOHTpOJIbHAS
pabora
62. | [Ipsamonunelinoe VerHbIIT
pacnpocTpaHeHue CBETa OIIPOC;
[lucbMeHHBIH
KOHTPOJIb;
63. | Orpaxenue cBera. 0.5 'V cTHBIH
Jlabopamopuas paboma OIIpOC;
"H3yuenue xapaxmepucmux [ nceMeHHbIN
uzobpasicenus npeomema 6 KOHTPOJIb;
naockom zepxane” UlaGopaTopHas
pabota
64. |IIpenomieHue cBera. 0.75 Y CTHBIH
Jlabopamopuas paboma OIpoC;
"Uccnedosanue [TrchoMeHHbINH
3asucumocmu yana KOHTPOJIb,
NpeLoMAEHUs. CBEMOBO2O JlabopaTopHas
Jyua om yena naoeHus Ha pabota
epanuye "6030yx-cmexno”
65. |IlonHoe BHyTpeHHEE Y CTHBIN
OTpakEeHUE CBETa OIIPOC;
[InceMEeHHBIN
KOHTPOJIb;
66. | Pemrenue 3a1a4 mo teme Y CTHBII
"OT1paxeHue u OTpOC;
npejomieHue caera” [TrceMeHHBIH
KOHTPOJIb;
67. |Jluu3a, X0/ JTydyeil B JIHH3E. 0.5 Y CTHBIH
OIIpOC;

JIaGoparopHas paboTa

T TnceMeHHEbII




"TTomyyenne n300pa>keHUs KOHTPOJIb;
MTOMOIIIBIO COOMparoIIen UlabGoparopHast
JIUH3bI" pa6ota
68. |JlaGoparopnas paGora 1 JlaGoparopuas
"ITpoBepka hopMyIIbI pabota
TOHKOU JIUH3bI"
69. |Pemenue 3aga4 o TeMe Y CTHBIH
"JInaza" OIIPOC;
[lncbMeHHBIM
KOHTPOJIb;
70. |T'ma3 xak onTuveckas Y CTHBIH
cucrema 0I1pOC;
[lncbMeHHBIM
KOHTPOJIb;
71. | Ontryeckue TpuOOPHI Y CTHBIH
0I1pOC;
[lucbMeHHBI
KOHTPOJIb;
72. | lucriepcus cBeTa. 0.5 Y CTHBIH
JlaGopaTopHas paboTta OIIpOC;
"ONBITHI IO PA3IOKEHUIO [TuceMeHHBIN
Oenoro cBera B ClEKTp" KOHTPOJIb;
UlaGopaTopHas
padora
73. | CiioskeHHe CIIEKTPAIbHBIX 0.5 Y CTHBIN
1BeToB. JIJaboparopHas OIIpOC;
pabota "OIBITHI 11O [TucbMeHHbIH
BOCIIPHUSTHIO IIBETA KOHTPOJIb,
MIPEIMETOB TIPH UX UlaGopaTopHas
HaOII0IEHUH Yepe3 pabota
1BETHbIE (PUILTPHI"
74. | O6o0waroIHil ypoK 110 Y CTHBIH
Teme "CBeToBBIC ABICHUS" OIIpoC;,
[I1ceMeHHBIN
KOHTPOJIb;
75. | KontpomnbHas paboTta 1o KoHTposbHas
Teme "CBeTOBbIE SBICHUS" paboTta
76. | OmsbIThI Pesepdopna n Y CTHBIH
IJIaHEeTapHask MOJEJb aTOMa OIIpOC,
[InceMEHHBIN
KOHTPOJIb;
77. |HVcnyckaHue U TOTJIONICHHUE Y CTHBIN
CBE€Ta aTOMOM OIIPOC,




T TnceMeHHEbII

KOHTPOJIb;
78. |JlaboparopHas paboTa JlaboparopHast
"HabmarofeHue CIIONIHBIX U paboTa,
JHHEWYATHIX CIIEKTPOB
u3nydyeHus"
79. | PagmoakTuBHOCTH. Alb(a-, Y CTHBIH
0era- 1 raMMa-u3Ty4eHHUS Onpoc,
IIuchMEHHBIH
KOHTPOJIb;
80. |JlaGoparopHnas paboTa Jlaboparopuast
"HccreIoBaHrE TPEKOB pabora
3apSHKCHHBIX YaCTHII 10
¢dororpadusam"”
81. | HyksioHHast MOJeITh Y CTHBIH
aTOMHOTO sipa OIpOC;
[TrceMeHHBII
KOHTPOJIb;
82. | PaguoakTHBHBIE VeTHbIIT
[IpEBpaIECHUS OIIpOC;
[TrceMeHHBII
KOHTPOJIb;
83. | Pewenue 3az1ay no TeMe Y CcTHBII
"Ctpoenue sapa, OIIpOC;
paaHoaKTHBHBIC [TrcEMeHHBIH
npespamieHus" KOHTPOJIb;
84. | SlnepHble peakuuu 'V CTHBI
OIpOC;
IIceMeHHBIN
KOHTPOJIb;
85. | DHeprust CBA3M aTOMHBIX Y CTHBIN
saep 0Ipoc;
[TucbMeHHBIM
KOHTPOJIb;
86. | Peakiuu cuHTE3a U JElICHUS Y CTHBIH
saaep 0Ipoc;
[TucbMeHHBIM
KOHTPOJIb;
87. | Peakuuu CHHTE3a U JCIICHUS Y CTHBII
saep 0IpoC;
I TceMeHHBIH

KOHTPOJIb;




88. | Jozumerpusi. 0.25 'V CTHBIH
JlaGopaTopHas pabota OIIpOC;
"N3mepenue I luceMeHHBIN
paanoakTUBHOTO poHa" KOHTPOJIb;

UlaGopaTopHas
pabota

89. | O6oOwaroNHil ypoK 110 Y CTHBIH
teMe "KBaHTOBbIC siBIICHUS" OIIPOC;

[lncbMeHHBIM
KOHTPOJIb;

90. |KonrpospHas paboTta mo KonrposnbHast
teMe "KBaHTOBbIC siBJICHUS" pabota

91. |IloBropenue u 060OIIEHHE Y CTHBIH
Marepuana kypca. Tema OIIPOC;
"MexXaHU4YEeCKOe JBUKEHUE IIrncbEMEHHBIH
Y CIIOCOOBI €0 ONMUCaHus" KOHTPOJIb;

92. |IloBropenue u 0600ILIEHNE Y CTHBIN
Marepuaia kypca. Tema OIIpOC,
"B3zanmonencTBue Tea" [TrcbMeHHBII

KOHTPOJIb;

93. |IloBTOpeHue u 0000IIEHNE Y CTHBIH
Marepuana kypca. Tema OIIPOC;
"B3zanmonencTBue Tea" [TrceMeHHBII

KOHTPOJIb;

94. |IlosTopeHue U 000OIIEHUE Y CTHBIH
Marepuana kypca. Tema OIIPOC;
"3aKOHBI COXpaHEHHS B [TruceMeHHBIN
MexaHuke" KOHTPOJIb;

95. |IloBTOpeHue u 0600IIEHNE Y CTHBIN
Marepuana kypca. Tema OIIPOC,
"MexaHH4eCKHE KOIeO0aHusl [TrchoMeHHbINH
1 BOJIHBI" KOHTPOJIb;

96. |IloBTOpeHue U 060OIIEHUE Y CTHBIN
Marepuana kypca. Tema OIpoc,
"TennoBsie siBICHUS" [lrucbMeHHBIH

KOHTPOJIb;

97. |IloBTOpeHue u 0600IIEHUE Y CTHBIN
Marepuana kypca. Tema Onpoc,
"TennoBsie siBIeHUS" I TucbMeHHBIN

KOHTPOJIb;

98. |IlosTOpeHue U 000OIIEHNE Y CTHBIH

0T1pOC;

Marepuana kypca. Tema
"DnekTpuueckue siBneHus"




T TnceMeHHEbII

KOHTPOJIb;

99. |IloBTOpeHHE U 060OIIEHUE 1 Y CTHBIH
Marepuaia kypca. Tema OIIPOC;
"DnexkTpuueckue aBiaeHu" [TncEMeHHBIH

KOHTPOJIb;

100. | TToBTOpeHue 1 06001IEHNE 1 Y CTHBIH
Marepuaia kypca. Tema OIIPOC;
"DNeKTpOMarHuTHbIE [TucbMeHHbIN
SIBJICHUSI SIBJICHUS" KOHTPOJIb;

101. | [ToBTOpenue 1 060061IEHNE 1 Y CTHBIH
Marepuaia kypca. Tembl OIIPOC;
"DIIeKTPOMArHUTHBIE [T1cpoMeHHbINH
BoJIHEI", "CBETOBEIC KOHTPOJIb,
sIBJICHUS "

102. | Mtorosas KOHTPOJIbHAS 1 KonTponbHas
pabota 1o Kypcy ¢pusuku 7- pabora;
9 kiaccos

OBIIEE KOJIMYECTBO YACOB | 102 15

I10 ITPOI'PAMME
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