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CopneprkaHue mporpaMMbl HallpaBiIeHO Ha (POPMUPOBAHHME €CTECTBEHHO HAYYHOM IPaMOTHOCTH YYaIUXCS U
OpraHu3aIMI0 U3y4YeHUs (PU3HUKU Ha JEATEIIbHOCTHONW OCHOBE. B Hell yuuThIBaroTCs BOZMOKHOCTH TpeaMeTa
B peanuzauuu TpedoBanuit ®I'OC OOO k miaHupyeMbIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJIbTaTaM
oOyueHus1, a TaKKe MEXIPEAMETHBIE CBSI3U €CTECTBEHHO HAYYHBIX YUEOHBIX MTPEIMETOB Ha YPOBHE
OCHOBHOTO 00I11eTO 00pa30BaHMs.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O NTIPEIMETA «®U3UKA»



Kypc pusnku — cucreMoobOpa3zyronuii st €CTECTBEHHO HAYYHBIX Y4EOHBIX NIPEIMETOB, IOCKOJIBKY
¢bu3nveckre 3aKOHbI JISKAT B OCHOBE MTPOLIECCOB U SBJICHUN, U3Y4aeMbIX XUMHEH, ONOJIOTHEH, acTpOHOMHUEH
u pusmdeckoit reorpadueii. Dusuka — 3TO MpeaAMET, KOTOPHIA HE TOJIBKO BHOCUT OCHOBHOM BKJIA]] B
€CTECTBEHHO HayUHYIO KapTHHY MUPa, HO U MPeI0CTaBisieT Hanboee sCHble 00pa3iibl IPUMEHEHUS
HAYYHOTO METO]Ia MIO3HAHMUS, T.€. CrIoco0a MOIydeHHs TOCTOBEPHBIX 3HaHUI 0 Mupe. Hakonen, ¢pusnka —
9TO IIPEIMET, KOTOPBIN HAPALY C APYTUMU €CTECTBEHHO HAYYHBIMU IPEAMETAMH JOJDKECH aTh IIKOJIbHUKAM
IpeJCcTaBIeHHUEe 00 YBIEKaTEIbHOCTH HAYYHOTO UCCIIEJOBAHUS M PalOCTH CAMOCTOSITEIbHOI'O OTKPBITUS

HOBOT'O 3HAHUA.

OpnHa u3 T1aBHBIX 337a4 (pru3ndeckoro o0pa3oBaHus B CTPYKType 00mero o0pa3oBaHus COCTOUT B
(bopMHpPOBaHNYU €CTECTBEHHO HayYHON TPAMOTHOCTH U MHTEpeca K HayKe y OCHOBHOM MacChl 00y4aroImuxcs,
KOTOpBIE B JalibHEHIIeM Oy/IyT 3aHATHI B CaMbIX pa3Ho0o0pa3HbIX chepax nestenpHocTd. Ho He MeHee
B)KHOU 3a/1a4eH SIBIISICTCS BBISIBIICHHE M ITOJrOTOBKA TAJIAHTIMBBIX MOJIOJIBIX JFOJICH JUISl IIPOJOIKECHUS
o0pa3zoBaHMs U AajbHEHIIEH TPOPECCHOHATBLHOM IeITENFHOCTH B 00J1aCTH €CTECTBEHHO HAYYHBIX
MCCIICIOBAaHHI U CO3JJaHUH HOBBIX TeXHOJOTHA. COrIacHO MPUHATOMY B MEXIYHAPOTHOM COOOIIECTBE
omnpezaeneHuto, EcrecTBeHHO Hay4YHas TPaMOTHOCTD — 3TO CIOCOOHOCTH YE€JIOBEKA 3aHUMATh aKTHBHYIO
IPaKAaHCKYIO TO3UIHIO IO OOIIECTBEHHO 3HAYMMBIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAyKaMH, U
€r0 TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHO HAYYHBIMH HJesiMHU. HaydHO TpaMOTHBII YeTOBEK CTPEMHUTCS
y4acTBOBATh B apI'YMEHTHPOBAHHOM OOCYXICHHU MPOOJIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM H
TEXHOJIOTHUSIM, YTO TPEOYET OT HETO CIEeIYIOIUX KOMIETEHTHOCTEH:

— HAY4YHO 00BACHATH SABJICHUA,
— OLOCHUBATh U IOHUMATb 0COOEHHOCTH HAYYHOI'O UCCIICAOBAHN,
— UHTCPHPETUPOBATD AAHHBIC U HCITIOJIb30BATh HAYUHBIC JOKAa3aTCJIbCTBA AJIS ITOJTYYCHUS BBIBOJOB.

Nzydenne pus3uku criocoOHO BHECTH pPeIIAONINK BKIa B JOPMHUPOBAHUE €CTECTBEHHO HAYYHOMN
IPaMOTHOCTH O00yYaroIMuXcsl.

HEJIN U3YUYEHUSA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Llenu u3y4yenus GpU3MKKU Ha ypOBHE OCHOBHOI'O 0011Iero o0pazoBaHus onpeaeneHsl B Konnenuun
npernojiaBaHus yueoHoro npeamera «Pusnka» B 00pa3zoBaTenbHbIX opranuzanusx Poccuiickoit denepanuu,
peann3yoIX OCHOBHBIE 001IIe00pa3oBaTeIbHBIE MPOTPaMMBI, YTBEpKIEHHOU perennemM Komrernn
MununcrepcTBa npocsemenus: Poccuiickoit @eneparmm, mpotokod ot 3 nexadpst 2019 r. Ne [1K -4BH.

Henu nzydenust pusuku:

— NpuoOpeTeHNnEe UHTEpeca U CTPEMIIEHHUST 00yUaIOLUXCsl K HAYYHOMY U3YUYEHHIO PUPOIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

— Pa3BUTHUC HpeHCTaBHGHI/Iﬁ 0 HAYYHOM METOJC NO3HAHUSA U q)OpMPIpOBaHI/Ie HCCICA0BATCIBCKOIO
OTHOIIICHUS K OKPYKAIOIIUM SABJICHUAM,

— (hopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y YeHHUs] OCHOB CTPOCHUS MaTepPUU U
(byHIaMEeHTaIbHBIX 3aKOHOB (DM3HKHU;

— ¢dopMHpoOBaHUE MIPEACTABICHUHN O PO (GU3UKH JIJIS1 PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHI;

— pa3BHUTHE TIPEJICTABICHUN O BO3MOXHBIX cepax Oyayiied mpo ¢peccHoHaIbHON AeSITeNFHOCTH,
CBSI3aHHOM C (PM3HMKOM, MOATOTOBKA K JalIbHEUIIIEMY O0yUE€HUIO B OTOM HaIlPaBJICHUH.

I[OCTI/I)KCHI/IC JTHUX LieJel Ha YPOBHE OCHOBHOI'O O6H_ICFO 06pa3013a HHS 00ecTIeUnBaeTCs peuIiCHUCM
CICOAYIOIIUX 3aaa4:

— HpI/IO6pCTCHI/IC 3HAHU O AUCKPCTHOM CTPOCHHUU BCIICCTBA, O MC XaHNUYCCKUX, TCIIJIOBLIX,
QJICKTPUICCKUX, MArHUTHBIX U KBAHTO BBIX SABJICHUAX,



— npuoOpeTeHne YMEHUH OMUCHIBATh U OOBACHATH (PU3UUECKHUE SIB JICHUS C UCTIOIb30BAHUEM
MOJTYyYECHHBIX 3HAHU;

— OCBOCHHE METO/IOB PEIICHUS MPOCTEHITNX PaCUETHBIX 3a/1a4 C UC MOJIb30BaHUEM (DPU3UYECKIX
MOJIEJIEH, TBOPYECKUX U TPAKTUKO OPUEHTUPOBAHHBIX 3a/1a4;

— Pa3BUTHUC YMCHI/Iﬁ Ha6J'IIOI[aTB IIPUPOAHBIC SABJICHUSA WU BBIIIOJIHATD OIIBITHI, J'Ia60paTOpHI)Ie pa6OTBI n
OKCIICPUMCEHTAJIBHBIC UCCIICA0 BaHUA C UCIIOJIB30BAHUEM U3MEPHUTECIIbHBIX HpI/I60pOB;

— OCBOEHHE MPUEMOB pabOTHI ¢ HHPOpMAIHEH PU3NIECKOTrO coiep KaHus, BKI0Yas HHPOPMAIIHIO O
COBPEMEHHBIX JOCTHKCHUAX (PU3MKH; aHATU3 U KPUTUYECKOE OLICHUBaHKUE WH(OPMALIUU;

— 3HaKOMCTBO cO chepamu npopecCUOHANTBHOMN JAeITeIbHOCTH, CBSl 3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JIOCTHKCHUSX (PU3NICCKON HAYKH.

MECTO YYEBHOI'O IPEJMETA «®U3UKA» B YYEBHOM IIVTAHE

B cootBerctBrn ¢ ®T'OC OO0 ¢usnka sBisieTcss 00s3aTebHBIM IIPEAMETOM Ha YPOBHE OCHOBHOTO
obmiero oopazoBanus. JlaHHas mporpamma npeaycMaTpuBaeT u3ydeHue (Gu3nku Ha 6a30BoM ypoBHe B 9
kiyacce B 00béMe 102 yaca no 3 yaca B HeJiento.

COJEP)KAHUE YYEBHOI'O ITPEJMETA

Pa3zgea 1. Mexaunueckue siBJIeHUA

Mexanunueckoe 1BuxkeHue. MarepuanbHas Touka. Cuctema ot cuéra. OTHOCUTENBHOCTD
MEXaHUYECKOTO JBMKEHUs. PaBHOMEpHOE NIpsiIMOJIMHEWHOE ABrKeHne. HepaBHomepHOE
psIMOJIMHENHOE 1BU ykeHue. CpeiHss 1 MTHOBEHHAasi CKOPOCTb TeJla IIPU HEPAaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOe npsiMmoninHeiiHoe ABmkenne. CBo 6oaHoe nanenue. OnbiThl [anmes.
PaBHOMepHOE BMKEHUE IO OKPYKHOCTH. [lepros u yactoTa 00 pamienus. JInneitnas u yrionas
ckopoctu. LleHTpocTpeMHuTeNbHOE YCKOPEHHE.

[IepBeiit 3akoH HproToHa. Bropoit 3akon Hetorona. Tperuit 3a ko Herorona. [IprHnmn
CYNEPIIO3ULIUHU CHUIL.

Cuna YIIpYrocCTHu. 3aKkoH FYKa Cuna TPCHUSA: CUJIa TPCHUS CKOJIb KCHUS, CUJIa TPCHUS ITOKOs, APYTUC
BUJBI TPCHUA.

Cuna TSOKeCTH M 3aKOH BCEMUPHOTO TATOTEHMS. Y CKOpEeHUe cBO 00IHOTO najieHus. [IBmxenue
wianet Bokpyr Comnnna (MC). IlepBas kocmuueckasi ckopocTb. HeBeCOMOCTh U eperpy3KH.

PaBHOBecue matepuanbHOil TOUKU. AOCONMOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO Tena ¢
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TshkecTwu.

Nmnynsce Tena. M3mMeHnenue umiyibca. iMmysbe cuiibl. 3aKOH COXPaHEHHs UMITYIIbCA.
PeaktuBnOe nBrkenue (MC).

Mexannueckasi paboTa u MOIIHOCTb. PaboTa cuil TsKecTH, yrpy roctu, TpeHust CBsi3b SJHEPIUU U
pabotel [ToTennansHas sHEprus Tesna, MOJIHATOr0 HaJl MOBEPXHOCTHIO 3eMiH. [loTeHManbHas sHep
rus ckaTou npyxuHsl. Kunerndeckas sHeprus. Teopema 0 KHHETMUECKON SHEPTUU. 3aKOH
COXpaHEHUS MEXaHUYECKOM SHEPTUH.

Hemoncmpayuu

1. HaGnroneHne MEXaHM4eCKOTo IBM)KCHHS TeJla OTHOCUTEIIFHO Pa3HBIX TEJI OTCUETa

2. CpaBHeHUE MyTeH U TPACKTOPHUI IBUKEHUS OJJHOTO U TOTO e Tela OTHOCUTEIBHO Pa3HbBIX TEl
oTcuéra 3. U3smepenue ckopocTy U yCKOPEHUS MPSIMOJIMHEHHOTO ABMKE HUS

4. UccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBHKEHUS

5. Habmtoienue IBMYKEHUS TeTa M0 OKPY>KHOCTH

6. Habmoienne MexaHU4eCKHX sSIBIICHUH, TPOUCXOSAIINUX B U cTeMe oTcuéra «Tenexkay nmpu eé

PaBHOMEPHOM U YCKOPEHHOM JBI)KEHHH OTHOCUTEJIbHO KaOuHeTa (GU3NKU



7. 3aBUCUMOCTb YCKOPEHHS TeJIa OT MacChl TeJla M ICUCTBYIONICH Ha HETO CHJIBI
8. HaGmonenue paBeHCcTBa CUJI TP B3aUMOJICHCTBUU TET

9. M3meHeHue Beca Tena Mpu YCKOPEHHOM JIBUKEHUN

10.ITepenava nmmnynbca Ipyu B3aUMOJEHCTBUM TET

11.IIpeoOpazoBanust SHEPTUU IPU B3aUMOJICHCTBUU TET

12.CoxpaHeHue uMIyJbca pu HEYIpyroM B3auMOAEHCTBUU

13.CoxpaHeHue uMITyJIbca Mpy aOCOJIOTHO YIIPYTOM B3aUMOJICH CTBUU
14.HabnroqeHue peakTUBHOTO JIBUYKEHUS

15. CoxpaHeHHnEe MEXaHUYECKON SHEPTUH IPU CBOOOTHOM MAJICHUN

16. CoxpaHeHrE MEXaHUYECKOW SHEPTUU NIPY IBUKEHUU TeJIa M0 JEHCTBUEM IIPYKUHBI

Jlabopamopuvie pabomot u onvimul

1. KoHcTpynpoBaHue TpakTa JijIs pa3roHa U JaJbHEHIIEro paBHO MEPHOTO JABMKCHHUS [TIapHKa
VT TEJICKKH

2. OnpeneneHne cpeiHei CKOPOCTH CKOJBKCHHS OpyCKa WIIH JIBU KCHHUS [IapyKa 1Mo
HAKJIOHHOM IUIOCKOCTH

3. Onpenenenue ycKopeHus Tella IpyU PaBHOYCKOPEHHOM JIBUKE HUH 110 HAKIIOHHOM
IJIOCKOCTH

4. UccnenoBaHue 3aBUCUMOCTHU ITyTHU OT BPEMEHH MPU PABHOYCKO PEHHOM JABUXEHHUU 0O€3
HAYaJIbHOW CKOPOCTH

5. IlpoBepka TUIIOTE3bI: €CIH MTPH PABHOYCKOPEHHOM JIBHKEHHU 0€3 Ha4aJbHON CKOPOCTH
IyTH OTHOCSITCS KaK Psii HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJIMHA
KOBBI

6. HccnenoBanne 3aBUCIMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CH JIbI HOPMAJIbHOTO JIaBJICHUS

7. Onpenenennie k03P GUIIMEHTA TPECHUS CKOIBKCHHS

8. Onpenenenue KECTKOCTU MPYKUHBI

9. Onpenenenue pabOTHI CHIIBI TPEHUS IPU PABHOMEPHOM JABHXKE HUU Tela 10
TOPU30HTAIIBHOM
MOBEPXHOCTH

10.Onpenenenue paboOThI CHIIBI YIIPYTOCTH TIPU MOIBEME IPy3a C UCIIOIB30BAHHEM
HETIOJIBIYKHOTO U TIOJIBHYKHOTO OJIOKOB

11.M3yueHue 3aKkoHa COXpaHEHUs SHEPTUU

Pasznea 2. MexaHuuyeckue KoJae0aHUs U BOJHbI

KonebarensHoe nBuxenne. OCHOBHbIE XapaKTEpPUCTHKH Kosie0a HUM: MepHo/, 4acTOTa, aMILTUTY/AA.
MareMaTHuecKuil ¥ pY>KUH HbII MasTHUKU. [IpeBpalieHre sHeprun npu KojaedaTeIbHOM JBH KEHHH.
3aryxatomue konedanus. BeiHyxeHHble koneOanus. Pesonanc. Mexanuyeckue BosHbl. CBoOlCTBa
MexaHu4yecKux BoJH. [Ipo 1osbHbIe U onepedHble BOJIHBI. J[JTMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHusi. MexaHn4eckue BOJIHbI B TBEPIOM Tee, ceiicmuueckue BoiaHbl (MC).

3ByK. 'poMKOCTB 3ByKa 1 BbIcoTa ToHA. OTpaxkeHue 3ByKa. VIH ppa3ByK U yIbTpa3ByK.

Jemoncmpayuu

1. HaOmroneune xoie0anuii T MO AeHCTBUEM CHIIBI TSKECTH U CHJIbI
ynpyrocti 2. Habmogenne koneOaHuii rpy3a Ha HUTH U Ha IPY>KUHE
3. Habnromenne BEIHYKIIEHHBIX KOJICOAHUH M pe30HaHCa

4. PacripocTpaHeHne npo0IbHBIX U MOMEPEYHbIX BOJIH (Ha MOJIE JIH)
5. HaGmroieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKycTHUeCKUi pe30HaHC

Jlabopamopnusie pabomot u onvimul
1. Onpenenenre 9acTOTHI U MEPHOJa KOJIEOAHU MAaTEMaTUYECKO IO MasSTHUKA



2. OnpeneneHre 4acTOTHl M EpHoa KOJIeOaHUH MPYKMHHOTO Ma SITHUKA

3. UccnenoBanue 3aBUCMMOCTH TIEpr0ia KoieOaHUM MOABEIICHHO IO K HUTH Tpy3a OT IJIMHBI HUTH

4. ViccnenoBaHue 3aBUCMMOCTH MIepH0/ia KoJeOaHUH MPYKHHHOTO MasiTHUKA OT MAacChl Tpy3a

5. [IpoBepka HE3aBUCUMOCTH TepHoa KojaebaHui rpy3a, MojiBe HIEHHOTO K HUTH, OT MacChl Ipy3a

6. OnbITH, IEMOHCTPUPYIOIIKE 3aBUCHMOCTD MEPHUO/Ia KOJIeOaHUI MPYKMHHOTO MasiTHUKA OT MAcChl
rpy3a U )KECTKOCTHU Py KUHbI

7. 3mepenue yckopeHusi CBOOOAHOrO MaieHus

Pa3znen 3. 3J’[eKTp0MaFHHTHO€ moJi€ U 3JIEKTPOMArouTHbIC BOJTHBI
BHGKTpOMaFHI/ITHOC I10JIC. BHCKTpOMaFHI/ITHBIC BosHEI. CBOMiCTBA SJICKTPOMArduTHBIX BOJIH
IIkama QJICKTPOMAarouTHBIX BOJIH. Hcnons3oBanne QJICKTPOMAaruuTHBLIX BOJIH AJIA COTOBOM CBSI3H.

DnekTpoMaruuTHas mpupojaa ceera. CkopocTh cBeta. BojHOBbIE CBOICTBA CBETA.

Jemoncmpayuu

1. CoiicTBa 3JIEKTPOMArHUTHBIX
BOJTH

2. BonmHOBEIE CBOMCTBA CBETA

Jlabopamopnuvie pabomot u onvimaul

1. I/I3yquHe CBOMCTB QJICKTPOMAruuTHLIX BOJIH C IIOMOIIbIO MOOMIILHOT'O TGHGQ)OHa

Pa3gen 4. CBeToBbI€C ABJICHUSA

queBaﬂ MoJienb cBeTa. MIcTOUHMKY CBeTa. HpHMOHHHCﬁHOC pac IpoCTPaHCHUEC CBCTA. 3aTrMeHus
COJ'IHI_[a n HYHLI. OTpa)KeHI/IC cBe Ta. I1mockoe 3CPKaJo. 3aKoH OTpaKCHUsA CBCTA.

HpeHOMJ'IeHI/Ie cBeTa. 3aKOH MMpCJIOMJICHUA CBCTA. ITonHoe BHY TPCHHEC OTPAKCHUC CBCTA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCT'O OTPAKCHU B OIITUYCCKUX CBCTOBOAX.

JIunza. Xop mydeii B ntun3e. Ontudeckas cucrema oroarnmnapa Ta, MUKpockorna u tesneckona (MC).
['nma3 kak onTuueckas cucrtema. bru3opykocTs U 1anbHO30PKOCTb.

Pasnoxxenue 6enoro csera B cektp. OnbiTel HptoToHa. Criojke HUE CIEKTPaIbHBIX IIBETOB.
Hucniepcus ceera.

emoncmpayuu

1. [IpssMonMHEITHOE pacpocTpaHeHNe

CBeETa.

2. OTpakeHue CBeTA.

3. Iony4enune n300pakeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM
3epkanax. 4. [IpenomiieHue csera.

5. OnTHyecKuii CBETOBO/I.

6. Xox mydeii B coduparoreit TuH3e.

7. Xon iydei B paccenBarollel JINH3e.

8. Iomy4eHnune n300pakeHUH ¢ TOMOIIBIO JINH3.

9. IlpuHmmn neicTBus GoToarnmapaTa, MUKPOCKOTIA U TEJIECKO TIa.
10.Mogens rnasa.

11. Pa3noxeHue OEIoro cBeTa B CIEKTP.

12.TTomyuenue 6e10ro cBeTa MpH CI0KEHUU CBETA Pa3HbIX IIBETOB.

Jlabopamopnusie pabomot u onvimul

1. UccnenoBanue 3aBUCUMOCTH YTJIa OTPa)KEHUSI CBETOBOTO JIyda OT yria

MaJICHUs.

2. MzydeHune XxapaKkTepuCTUK U300paKeHUs MpeMeTa B TUIOCKOM 3epKalie.

3. UccnenoBanue 3aBUCMMOCTH yTJIa IPEIOMIICHHUSI CBETOBOTO JIy Ua OT yIJia MajJeHus Ha TPaHUIe



«BO3AYX—CTCKIIO».

4. Tlonmyuenue n300paxeHU C MOMOIIBIO COOMPAIOIIEH JTUH3BI

5. Onpenenenrie GOKYCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI CO Ouparomei
JTUH3BI.

6. OnBITH IO pa3I0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnBITHI 11O BOCIIpHATHUIO IBETA MMPECAMCTOB ITPH UX Ha6HIOIIeHI/II/I 4YCPE3 BCTOBLIC (I)I/IJIprbI.

Pa3zgen 5. KBaHTOBbI€ IBJICHUSA

OmnsiThl Pesepdopna u muianerapuas monens atroma. Mogens ato Ma bopa. Mcnyckanue u
HOTJIOIIEHKE cBeTa aTOMOM. KBaHThI. JInHENYaTsIe CIIEKTPHI.

PaguoaktuBHOCTh. Anb(da , 6eTa u ramma usziyuenus. Crpoe Hue aToMHoro siapa. Hykinonnas
MOJIeIb aTOMHOTO sA1pa. M3oTomnsl.

PannoaxTtuBHble npeBpaienus. [leproa nonypacnana aTOMHBIX A1Ep.

SAnepHble peakuu. 3aKOHbI COXPAaHEHUS 3aPsJ0BOI0 U MaCCOBO 'O YHCEN. DHEPTHUs CBSI3U aTOMHBIX
sinep. CBsi3b Maccel U dHepruu. Peakiuu cunTe3a u nenenus saep. Merounnku snepruu CosiHua u

3B€30 (MC). Slnepnas sHepreTuka. JlecTBUSA paluOaKTUBHBIX U3IYYEHUN HA KUBbIE OPraHU3MBI
(MO).

Hemoncmpayuu

1. Crektpsl U3Iy4eHUs U MOTJIOLICHHUS.

2. CriexTpbl pa3InYHbIX Ta30B.

3. CrekTp BOOpOA.

4. HabGnroenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIUX U3TyICHUH.

6. Peructpanus n3nydeHus OpupOIHbIX MUHEPAJIOB U MPOJIYK TOB.

Jlabopamopnuvie pabomot u onvimaul

1. HaGutoieHHe CITIONIHBIX U IMHEWYAThIX CIIEKTPOB U3Tyde

HUSI.

2. HccnenoBanue TPEKOB: U3MEPEHNE SHEPTUH YaCTUIII IO TOP MO3HOMY IYTH (110
¢dotorpadusm). 3. I3mMepenne paanoakTUBHOTO (OHA.

IToBTOpHTEIBLHO-0000IIAIOIINI MOAYJID

IToBTOpUTENBEHO- 0000MIAOIINN MOYIb IPEHA3HAYECH Ul CH CTEMAaTU3aluu U 0000IIEeHUS
IPEIMETHOTO COJIEP KAHUS U OIBITA JEeSITEIbHOCTH, IPUOOPETEHHOTO IPU U3YUYEHUHU BCEro Kypca pusu
KH, a TaKKe JUIsl MOArOTOBKH K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMeHY 0 PU3UKe 1is
oOyuaronuxcsi, BBIOpaBIINX 3TOT YUeOHBIN IPEeIMET.

HpI/I HN3YUCHUH JAHHOTO MOAYJIA PCATTU3YIOTCA U CUCTEMATHU3U PYIOTCA BUABI ACATCIIBHOCTH, HA OCHOBC
KOTOPBIX o0ecIieunBaeTCs AOCTMIKCHUC NPCAMETHBIX M METAIPCAMETHBIX TINIAHUPYEMBIX PE 3YJILTATOB
06yqumI, (bopMpreTcsi C€CTCCTBCHHO- HAYYHAad I'paMOTHOCTb: OCBOCHUC HAYYHBIX MCTOIOB
HUCCICAO0BaHUA SIBIICHUI IpHUPO Abl U TEXHUKHU, OBJIAICHUC YMCHUSAMU OOBSCHATH (I)I/I3I/ILICCKI/IC SBJICHHA,
MMPUMCHSA MOJIYYCHHBIC 3HAHUA, pCIIAThL 3aJa4u, B TOM YHUCJIC KAUCCTBCHHBIC U OKCIICPUMCHTAJIIbHBIC.

[IpyHIMIIHATBEHO IEATETBHOCTHBIN XapakTep JAHHOTO pa3jiesa peaanu3yeTcs 3a C4ET TOro, 4To

ydqaluecs BbIITOJIHAOT 3alaHuA, B KOTOPBIX UM NpCAJIaracTcsi:

— Ha OCHOBE IOJIyYE€HHBIX 3HAHUH pacrio3HaBaTh U HAYYHO OOBSC HATh (PU3NUYECKUE
SIBJICHUS B OKPYKAIOIEH ITPUPOJIE U TOBCEAHEBHOM )KU3HU;

— HCII0JIB30BaTh HAYYHBIC MCTOABI UCCIICAOBAHUA (1)H3PI‘IGCKI/IX B HeHI/IfI, B TOM YHCJIC JJIA
MMPOBEPKU TUIOTE3 U MOJTYUCHUS TCOPECTHICCKUX BBIBOAOB,



— OOBSICHATH HAaYYHBIC OCHOBBI Han0oJIee BaXKHBIX I[OCTI/DKGHI/Iﬁ CO BPEMCHHBIX TCXHOHOFHfI,
HalpuMmep, IPpakKTUICCKOro UCIOJIb30BaAHUA PA3JIMYHBIX UCTOYHUKOB S3HCPIrU Ha OCHOBC 3aKOHA
Ipe -BpallCHUA U COXPaHCHHA BCEX N3BCCTHBIX BUJ0B SOHCPTHH.

Kaxxnas u3 TeM JaHHOTO pasjiena BKIII0YAeT SKCIIEPUMEHTAIBLHOE HCCIIeI0BaHNEe 0000IIAI0IIero
xapakrtepa. Pa3aen 3aBepiaercss IpoBEACHHEM TUArHOCTHYECKON M OIEHOYHOM paboThI 3a Kype
OCHOBHOM IIIKOJIBI.

IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

N3ydenue ¢pusnku B 9 kiiacce HaNpaBIeHO Ha JOCTHXKEHUE 00yUYarOIIMMHUCS
JUYHOCTHBIX, METAIIPEIMETHBIX M MTPEIMETHBIX PE3YyIhTaTOB OCBOCHUS yU4EOHOTO
npeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe 6ocnumanue:
— MPOSBIIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHIICKOM (pr3mueckoi

HAayKHU; — HCHHOCTHOC OTHOMICHUC K JOCTUKCHUAM pOCCHﬁCKHX y‘le HBIX (1)I/I3I/IKOB.

Fpam@aucxoe u 0yxoen0-npaecm3euu0e eocnumanue.
— I'OTOBHOCTb K dKTUBHOMY Y4aCTHIO B O6Cy)KI[eHI/II/I OGHIGCTBGHHO -3HAYHUMbIX H 3THYCCKHX
npo6neM, CBA3AaHHBIX C ITPAKTHUYCCKHUM IIPUMCHCHUCM ,Z[OCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I;

— OCO3HAHUEC BAXXHOCTH MOPAJIbHO- OTUYCCKHUX NPUHIUIIOB B A€ TCIbHOCTH y‘IéHOFO.

Icmemuueckoe socnumanue:
— BOCIIPHSITHE CTETHUECKUX Ka4eCTB (PU3NIECKOI HAyKH: €€ rap MOHUYHOTO IIOCTPOCHUS,

CTPOroCTt, TOYHOCTH, JJAKOHUYHOCTH.

Hennocmu nayunozo nosnanus:
— 0CO3HaHME IEHHOCTH (PU3NYECKOI HayKH KaK MOIIHOTO MHCTPY MEHTAa MO3HAHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEN LIEH COCTABIIAIOIIEH KYJIbTYPBI;

— Pa3BUTHUC Haquoﬁ J'IIO603HaTeJ'II>HOCTI/I, HHTEPECa K UCCIICIOBA TEIbCKOM AeSITEeIbHOCTH.

Dopmuposanue Kynbmypvl 300p06bs U IMOUUOHANLHO20 DJ1A2ONONYYUUA:
— OCO3HaHME LIEHHOCTHU 0e3011acHOro 00pa3a )KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDPE,
BaYKHOCTH TIPABHII OE30MACHOTO MOBE/E HUSI HA TPAHCIIOPTE, HAa JOPOTaX, C AIEKTPUIECKUM U
TETJIOBBIM 000PYIOBaHHEM B IOMAIIHUX YCIOBUSX;
— c(OpMHUPOBAHHOCTH HaBbIKa pedIeKCUH, TPU3HAHKUE CBOETO Mpa Ba Ha OMKMOKY U TaKOTO Ke

IIpaBa y Ipyroro 4ejoBeKa.

Tpyoosoe éocnumanue:
— aKTHBHOE y4acTHe B PEIICHUH MPAKTUYECKUX 3a/1a4 (B paMKaxX CEeMbH, IITIKOJIbI, TOpO/ia, Kpasi)
TEXHOJOTHYECKON M COIMAIbHOIN HAMPaBICHHOCTH, TPEOYIOMIMX B TOM YHCIIE U (PU3HUECKUX 3HA

HUI;— HHTepec K MPaKTUYECKOMY U3yUeHUI0 podeccuil, CBA3aHHBIX C (PU3UKOH.



JKonozuueckoe eocnumanue:
— OpHUEHTAaLus Ha PUMEHEHUE (PU3MUECKUX 3HAHHUM JJIs peIIeHus 3a/1a4 B 00JI1aCTH
OKpY’KaloIllel Cpe/ibl, IIIAHUPOBAHUS MOCTYIKOB U OLIEHKH X BO3MOKHBIX IIOCJIECTBUH [
OKpY>KaloIlel cpeibl;— OCO3HAaHUE II100aJIbHOI0 XapaKTepa SKOJIOTHYECKUX MPOOIIeM U ImyTei

HX PCIICHMUA.

Aoanmayusa odyuarouie20ca K UIMEHANUWUMCA YCA08UAM COUUATIbHOU U RPUPOOHOUL
cpeobl:— NOTPEeOHOCTh BO B3aUMO/ICHCTBUH IIPU BHITIOJHEHUH UCCIIEI0BA HUI U TPOEKTOB
(bu3nyecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSM JIPYTHX;

— TOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUie CKYIO AeSITeIbHOCTD;

— NOTpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHUI, B TOM 4ucie Gop MyIUpOBaTh UJIEH,
MOHSATHS, TUTIOTE3bI O (PU3UUYECKUX O0BEKTaX U SBICHUSIX;

— oco3HaHue JeUIUTOB COOCTBEHHBIX 3HAaHUN U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKH;

— IUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETCHUN HOBBIX (DU3HM YECKHUX 3HAHUM;

— CTpEeMJICHUE aHAITM3UPOBAThH U BBISBIISTH B3aUMOCBSI3H MPUPO JIbI, OOIIECTBA M IKOHOMHKH,
B TOM YHCJIC C HCIIOJIb30BaHHEM (DU 3MYECKHUX 3HAHUMH;

— OIICHKA CBOUX JICHCTBUH C yUETOM BIMSHUS HA OKPYXKAIOUIYIO CPEMY, BO3MOMKHBIX

r100aIbHBIX MOCJICJCTBUM.

METAIIPEAMETHBIE PE3YJIBTATBI

YHUBepcalibHbIE 103HaBaTEIbHbIC JEHCTBUSA

ba3zoevie nozuueckue oeiicmeus:

— BBIIBJIATh M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU 00BEK TOB (SIBJIECHUN);

— yCTaHaBJIMBaTh CYIIECTBEHHBIH MPU3HAK KJIaCCU(UKALIMU, OCHO BaHUA Il 0000IEHHs U
CpaBHEHMs; — BBISBIIATh 3AKOHOMEPHOCTH M TPOTHUBOPEUHS B paccMaTpuBae MbIX (pakTax, JaHHBIX U
HaOJIFOICHUSX, OTHOCSIINXCS K (PU3UUECKUM SIBIICHUSM;

— BBIABIIATH IPUUMHHO- CJIE/ICTBEHHbIE CBSA3M MIPU U3YUEHHUH (DU3U YECKUX SBJICHHUH U MPOLIECCOB;

JIeTIaTh BBIBOJIBI C MCIIOJIb30BaHH €M JISAYKTUBHBIX U MHIYKTUBHBIX YMO3aKITFOUE€HHH, BBIIBUTATh

TUIIOTE3BI O B3aUMOCBA3SX (PU3NYECKUX BEJIMUMH;

— CaMOCTOSITENIHO BBIOMPATh COCO0 pelieHus yueOHoi Gpu3nyde ckoi 3aauul (cpaBHEHUE
HECKOJIbKUX  BAapHaHTOB pellleHUs], BbIOOp HanboJsiee MOIXOASIIEro ¢ y4ETOM CaMOCTOSITEIbHO

BBIJICJICH HBIX KPUTEPHUEB).

ba3zoevle uccneoosamenvckue oeiicmeus:
— HMCIOJI30BaTh BOMIPOCHI KaK UCCIIEI0BATEbCKUI HHCTPYMEHT TTO3HAHNS,
— MPOBOJUTH 110 CAMOCTOSTEIFHO COCTaBIIEHHOMY IUTAHY OIBIT, HE CIIOKHBIN (PU3NYeCKUit
AKCTIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHNE (PU3NUECKOTO SBIICHHS;
— OLICHUBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTHh HMH(POPMAIIHIO, MIOTYYEHHYIO B X0O/I€
HCCTIEAOBAHUS UITH DKCIIEPUMEHTA;

— CaMOCTOATCIBHO (I)OpMy'J'II/IpOBaTB O606H_[CHI/ISI 1 BBIBOJIBI IO PE€ 3yJIbTaTaM HpOBC)IéHHOFO



HaOJII0ICHNUS, OIIbITA, UCCIICI0BaHMS;
— IPOTHO3UPOBATh BO3MOXKHOE JJAJIbHEHIIIee pa3BUTHE (PU3NYECKHX MPOLIECCOB, a TAKXKE

BBIJIBUT'aTh IIPEATIOJIOKCHUA 00 ux Pa3BUTHH B HOBBIX YCJIOBUAX U KOHTCKCTax.

Paboma c ungpopmayueii:
— IPUMEHSTH Pa3JInYHbIE METOABI, HHCTPYMEHTHI M 3aIIPOCHI IPY TIOMCKE U 0TOOpe HHPOPMALIUU
WIH JAHHBIX C YU4ETOM MPEATIOKEHHON yueOHON (PU3NIeCcKOoil 3a1auu;
— aHAJIU3UPOBaATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh UH (POPMALIUIO PA3IUYHBIX BUI0B U
(bopM npencTaBieHMs;
— CaMOCTOSTENIbHO BBIOMPATh ONTUMAIbHYIO (POpMY IIpeCTaBiie HU HHPOPMALIUU U
WLTIOCTPUPOBATH pellaeMble 33]]aui HECIOKHBIMH CXeMaMHU, JHarpaMMaMu, HHOU rpadukoit u ux

KOM OWHALUSAMHU.
YHuBepcalbHble KOMMYHHUKATHBHBIC ICHCTBUS

Oouwenue:

— B X0JIe 00Cy»XIeHHs y4eOHOr0o MaTepHala, pe3yibTaToB J1adopa TOPHBIX padOT U MPOEKTOB
3a/1aBaTh BOIPOCHI M0 CYIIECTBY 00CYKJa€MOM TEMbI U BHICKA3bIBATh WU, HAIICJICHHBIC HA PEIlle HUE
3aJjauM U OJIIepKaHue 01arokenareaIbHOCTH OOIIEHUS;

— COIIOCTABJISITh CBOU CYXKJECHUS C CYKICHUSMU JPYTUX YUACTHH KOB JHaJIora, 0OHApyKUBATh
pasiinyuue U CXOJCTBO MO3UIMI; BRIPAXKATh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUChbMEHHBIX
TEKCTax; MyOJUYHO MPEICTABISITh PE3YIbTAThl BHITOTHEHHOTO (DU3MYECKO T'0 OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA).

Coemecmuasn deamenvHocms (COmMpyOHUUECmeo):

— [IOHUMATh U UCI0JIb30BATh IPEUMYILECTBA KOMaHAHON M UHJIU BUAYalbHON pabOThI IIPU
peLIeHUH KOHKPETHON (U3NUecKOoil MpoOieMbl;

— MPUHUMATH [T COBMECTHOU JCSITETLHOCTH, OPTaHU30BBIBATH IEHCTBUS TI0 €€ JJOCTHKCHUIO:
pacrpeaenaTb poyir, 00CYX IaTh IPOLIECCHI U Pe3yIbTaThl COBMECTHOM paboThI; 000011aTh
MHEHMS HECKOJBKUX JIIOJICH;

— BBIIIOJHATH CBOIO YaCThb pa60TBI, AOCTUTasd KaUCCTBCHHOI'O PC 3YJIbTAaTa 11O CBOCMY HAIIPaBJICHUIO
H KOOPAUHHPYS CBOU JleICTBI/ISI C APpYruMHU 4JICHAMU KOMAaHbI;

— OICHHUBATb KAa4€CTBO CBOCT'O BKJIaJda B 06H.[PIﬁ MPOAYKT I10 KPUTE PUAM,
CaMOCTOATCIIbHO C(l)OpMy.TII/IpOBaHHBIM Y49aCTHUKAaMHU B3a UMOJICUCTBHUS.

YHUBEpCATBHBIE PETYIATUBHBIE JEHCTBUS
Camoopzanusayusn:

— BBISIBJISITh IPOOJIEMBI B dKU3HEHHBIX M YU€OHBIX CUTYAIUSAX, TPE OYIOMINX ISl pEIIeHUS
buznyeCKuX 3HaAHMIA;

— OPUEHTHUPOBATHCS B PA3JIMUHBIX [MOIX0JaX MPUHATUS pelIeHUH (MHANBUAYAIBHOE,
NPUHATHE PELICHNs B TPYIIE, IPUHATUE PEIICHUH rPymIoil);

— CaMOCTOSITEIbHO COCTABIIATh AJITOPUTM pelIeHUs PU3NYECKON 3a/1a4i WIH IJIaHA UCCIIEOBAHUS
¢ Y4ETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATD IIpe/ijiara eMble
BApUAHTHI PELICHUN;

— JIe7aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.



Camoxonmpons (peghrexcus):

— JaBaTh aICKBATHYIO OICHKY CUTYyalluX U NpEajiarathb 1jiaH e€ u3 MCHCHHA,

— OOBSACHSITH IPUYMHBI JOCTHXKEHHS (HEAOCTHIKEHHST) PE3yIbTaTOB JCSITEIbHOCTH, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OTIBITY;

— BHOCHUTB KOPPEKTHUBHI B JICATEIBHOCTH (B TOM YHCJIEC B XOJI BHIITOJI HEHUS (PU3HUECKOTO
MCCJIEIOBAHMS WIIM MPOEKTA) HA OCHOBE HO BBIX 00OCTOSATENHCTB, M3MEHUBIIUXCS CUTYaLIUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

— OLCHHUBATH COOTBCTCTBUC PC3YyJIbTAaTa LHCINU U YCJIOBUAM.
3M014u0Haflebllz UHmen1eKkm:

— CTaBHTH ce0s1 Ha MECTO JIPYTOT0 YEJIOBEKa B X0 CIIOpa WIIM AUC KyCCUU HAa HAYYHYIO
TE€MY, IOHMMATh MOTUBBI, HAMEPEHUS U JIO TUKY JIPYroro.

Ipunamue cedsn u opyzux:

— MpHU3HABaTh CBOE IIPABO Ha OMIMOKY MPH pelIeHuU (PU3HUECKUX 3a7a4 WK B YTBEPXKICHUAX
HA HAYYHBIE TEMBI U TAKOE K€ MPABO JIPYTOro.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTD Y
00y4aroIuxcsi yMEHUM:

— HCIOJIb30BaTh MOHATHS: CUCTEMA OTCYETA, MATEPUAIIbHAS TOYKA, TPACKTOPHUSL, OTHOCUTEIBHOCTh
MEXaHUYECKOTO IBMKEHUS, Jie popmarus (yrnpyras, IuacTHIecKas), TpeHUe, HIEHTPOCTPEMHU
TEIbHOE YCKOPEHHE, HEBECOMOCTh U MEPETPY3KHU; UEHTP TSHKECTH; aDCOIIOTHO TBEPIOE TENO, LIEHTP
TSDKECTH TBEPAOTO TeJa, paBHOBECHE; MEXaHMUECKUE KOJIeOaHMsI U BOJHBI, 3BYK, HHPPA3BYK U
YIABTPA3BYK; 3JIEKTPOMArHUTHbIE BOJIHBI, IIKaJIa 3JEKTPO MAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JaTbHO30PKOCTh, CHEKTPbI HCITYCKAaHUS U MOTJIOIIEHUS; aiabda , 6eTa 1 raMMa- U3J1yde HUs,
M30TOIIBI, AJIepHasl YHEPIeTHKa,;

— pa3iuyath SBJICHHs (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOIIU HEITHOE ABMKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE JBUYKEHKE, CBOOOTHOE Ma/IEHUE TN, PABHOMEPHOE ABUKEHUE
10 OKPYX HOCTH, B3aUMOJICHCTBUE TEJI, pEaKTUBHOE JBKEHUE, KOJeOa TeTbHOE IBUKECHUE
(3aTyxaromnye U BhIHYXICHHbIE KOJIeOaHus ), pe30HAHC, BOJTHOBOE JIBIKEHUE, OTPAKEHUE 3BYKA,
MPSIMOJIMHEN HOE pacpoCTpaHEHUE, OTPAKEHUE U MPETOMIIEHHE CBETA, I10J HOE BHYTPEHHEE
OTpakeHUE CBETAa, pa3jioXKeHHe OeI0oro CBeTa B CIIEKTP U CII0KEHUE CIIEKTPaIbHBIX I[BETOB,
JTUCTIEPCHST CBETA,

€CTECTBEHHAs PaIN0aKTUBHOCTh, BOSHUKHOBEHHUE JINHEHYATOrO CIIEKTPa U3ITy4EHUs1) 10 OMHUCAHUIO
WX XapaKTepHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE 5B JICHHE;

— pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (U3UYECKUX SBICHHI B OKpYyKawieM Mmupe (B TOM
yrcne (QU3NYecKue SBICHUS B MPU POJE: NMPWIUBHI U OTJIMBBL, JBIKeHUE IiaHeT COJIHEUHOM
CHUCTEMBI, PCAKTUBHOC ABWKXCHUEC JKUBBIX OPraHU3MOB, BOCIIPUATHUE 3BYKOB XKMBOTHBIMH, 3CMIICTPSACCHUC,
CECMUYECKHE BOJIHBI, Iy HaMH, 3XO, LBCTAa TCJ, OINTUYCCKUC SABJICHUA B TPUPOJIL, 6I/IOJ'IO THYECKOEC
}.IeﬁCTBPIC BUIUMOIO, y.]'IBTpa(l)I/IOJ'ICTOBOFO 1 PCHT 'CHOBCKOI'O HSHyI{GHHﬁ; €CTECTBEHHBI

paaMOaKTUBHBIN (OH, KOCMUUYECKHE JIYIH, PAIMOAKTUBHOE U3IIyUdeHHE PUPOJIHBIX MU HEPAJIOB;
JEHCTBUE PAMOAKTUBHBIX H3TyYEeHUN HA OPTraHU3M Y€ JIOBEKA), PU ATOM MEPEBOIUTH
MPAKTUYECKYIO 3a7a9y B yueO HYIO, BBICTATH CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKN (DU3UYE CKUX
SIBJICHHI;

— OIIMCBIBATH U3YUCHHBIC CBOIICTBa TET K (I)I/ISI/ILIeCKI/Ie ABJICHUS, UC IIOJIB3Y4 (bnanecm/le



BEJIMYMHBI (CPEeIHSAS U MTHOBEHHAsl CKOPOCTh TeJia PU HEPaBHOMEPHOM JIBH)KEHUH, YCKOPEHUE,
IepeMe IIeHNE, IyTh, YIJI0OBask CKOPOCTb, CUJla TPEHUS], CUJIAa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE
CcBOOOHOTO TIA/ICHHUS, BEC TeJa, UM IYJIbC TeJIa, UMITYIbC CHIIBI, MEXaHHUYeCKast paboTa u
MOIIHOCTb, MOTEHIMATIbHAS YHEPTU T€Ja, IOJHATOTO HaJl HOBEPXHOCTHIO 36MJIH, TOTEHIMAIbHAS
SHEPTHUsI CHKATON MPYKUHBI, KHHETUYE CKasi SHEPTHUsl, TOTHAsI MEXaHUYECKasi SHEPTUs, IEPUO U
gyacToTa KojiebaHui, JUInHa BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKO POCTh CBETA, IIOKA3aTeNb
MIPEJIOMIICHUS CPE/Ibl); IPU ONMUCAHUH MTPABUIIBHO TPAKTOBATh GU3UUYECKUIN CMBICI UCIIOJIb3yEeMBbIX
BEJIM YMH, 0003HAUCHUS U SAUHUIIBI (PU3NYECKUX BEJIMYMH, HAXOAUTh (hOPMYJIbI, CBA3BIBAIOIINE
JTaHHYIO (PU3UYECKYIO BEJIMUUHY C Iy TUMU BEJIMUYMHAMU, CTPOUTD I'padUKH U3YyUSHHBIX
3aBUCHUMOCTEH (PM3NYECKUX BEITUUHH;

— XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIIEC ChbI, UCTIONb3YS 3aKOH
COXpPaHEHHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLIUIT CYNIEPIIO3UIIMH CUJT, TPUHIIMIL
OTHOCHUTENb HOocTH ["anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHBI OTPasKEHUS
U TIPEJIOMJICHUS CBETA, 3aKOHBI COXpaHe HUs 3apsIOBOTO U MAaCCOBOTO YHCEN MPHU SIEPHBIX
peaKkuusx; Mpy 3TOM JaBaTh CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIKCHI BaTh €r0
MaTEeMaTHYECKOE BBIPAKEHUE;
— OOBSICHITH (PH3UIECKHE MTPOLIECCHI U CBOMCTBA TEJI, B TOM YHCJIE H B KOHTEKCTE CHUTYAIMH MPAKTUKO
-OPHUEHTUPOBAHHOTO XapaKTe pa: BBIABISATH IPUUYUHHO -CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BAC ~HEHHE U3
2—3 JIOTMYECKUX IIaroB C ONMOPOi Ha 2—3 U3y4YEHHBIX CBOWCTBA (PM3UUYECKUX SIBICHUHN, (PUZNUECKUX
3aKOHOB WJIM 3aKO HOMEPHOCTEH;

— pelarhk pacyéTHbIe 3a7a4u (ONHUPAIOLINECs Ha CUCTEMY U3 2— 3 ypaBHEHUI), UCIIOJIb3YS 3aKOHBI U
(bopMybl, cBA3bIBaIOIINE (GU3NUYECKHUE BEJIMUMHBL: HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a4M 32 IUCHIBATh
KpaTKoe YCJIOBHE, BBISIBIIATh HEJOCTAIOIINE WIIM U30bI TOUHBIE IaHHbIE, BHIOUPATh 3aKOHBI U (POPMYJIBL,
HE00XO0IUMBIE /7Sl pEIIEHUS, IPOBOIUTH PACUEThl M OLICHUBATh PEATUCTUYHOCTh ITOJIy4€HHOTO
3Ha4YeHUs (PU3NYECKOI BETMUUHBL;

— pacCiio3HaBaTb HpO6J’IeMH, KOTOPBIC MOXHO PCHINTD IIPpU IMIOMOIIH (1)I/I3I/I‘I€CKI/IX MCTOHOB; UCIIOJIB3YH
OIMMCAHUC UCCIICAOBAaHNs, BbI ACIATH IMIPOBEPACMOC IMPECAITOTIOKCHUC, ONCHUBATD TPAaBUJIbHOCTE ITOPSAAKA
MMPOBEACHUA UCCIICA0OBAaHNUA, ACJIaTh BBIBOABI, MHTCPIPE TUPOBATH PE3YJIbTAThI H&6J’IIO}1€HI/II71 " OIIBITOB,

— MPOBOJUTH ONBITHI I10 HAOIIOACHUIO (PU3NUECKUX SIBICHUM WM (PU3HMUECKUX CBOMCTB TeJ (M3y4yeHue
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUs SHEPTUH; 3aBUCUMOCTh TepHoa KoneoaHun
NPYKUHHOI'O MasiTHUKA OT MACChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTD OT aMILIUTY/IbI
MaJIbIX KoJieOaHuil; MPsMOJIM HEMHOe pacnpoCcTpaHEeHHEe CBETa, Pa3ioKeHHe Oeoro cBeTa B CIEKTP;
U3y4eHHE CBOMCTB M300paKeHNs B IUIOCKOM 3€pKaJie M CBOICTB N300pakeHUs IpeIMeTa B coOMparoiien
JMH3€; Ha OJI0JIeHHE CIUIOIIHBIX U JIMHEWYaThIX CIIEKTPOB U3JIYYEHHUS): CA MOCTOSITEIbHO COOMPATh

YCTaHOBKY M3 U30BITOYHOTO Ha0Opa 000 Py0BaHMUS; OMUCKHIBATH XOJI OTBITA U €T0
pe3yabTaThl, GOpMYIId pOBATH BHIBOJIBI,

— TIPOBOJIUTH MTPH HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTIpe/IeIIsis CpeTHee 3HAYCHHE
U3MepsAeMoii BeIMYMHBI ((POKYCHOE pacCTOsTHHE COOMPAIOIIe JIMH3bI); 000CHOBBIBAThH BEIOOP criocoba
U3MEPEHUs/U3MEPUTEIILHOTO TPUOOpa;

— MPOBOJUTH UCCIIE0BAHNE 3aBUCUMOCTEN (DU3MUECKUX BEJIMYUH C UCIIOJIb30BAHUEM TPSIMBIX
U3MepeHul (3aBUCUMOCTbH ITYTH OT BPEMEHH NPH PAaBHOYCKOPEHHOM JBM)KEHUH 0€3 HayallbHOU CKO -
pocTy; meproja KojedaHui MaTeMaTHUeCKOTro MasiTHUKA OT JJIM Hbl HUTH; 3aBUCUMOCTH yTJia
OTpayKeHMsI CBETA OT yIJla MaJEHUs U yIila IPeJOMIICHUs OT yIila MaJeHus): INIaHUPOBaTh UCCIIEAO -
BaHUE, CAMOCTOATEIBHO COOMpPaTh YCTAHOBKY, PMKCHPOBATDH pPe 3yJIbTaThl OJYyYEHHONW 3aBUCUMOCTH
(bu3nyecKnX BEIMYHH B BU € TaOJIUI ¥ rpaUKOB, AeaTh BBIBOJBI IO PE3yJbTaTaM UCCIIEI0 BaHUS;

— HPOBOAUTH KOCBCHHBIC U3MCPCHUA (I)PBPI‘ICCKI/IX BCIIMYHH (cpeI[ His CKOPOCTh U YCKOPCHUE TEJIa IIPU



PaBHOYCKOPEHHOM JIBH>KEHUH, YCKOPEHHE CBOOOAHOTO MaJACHHUSI, KECTKOCTh MPYKUHBI, KO3)PHUIIHEHT
TPEHUSI CKOJIbKEHUSI, MEXaHU4YecKasi padoTa U MOIIHOCTb, YaCTOTa U MEPHOJ] KoJIeOaHH
MaTeMaTUYECKOTO U MPY>KUHHOTO MAasTHUKOB, ONITUYECKas CHJIa COOMPAIOILIEH JIMH 3bl, PAIUOAKTUBHBIN
($OH): TUTAHUPOBATH U3MEPEHUST; COOMPATH SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOHSITH H3MEPEHUS,
cje ysl IPeaioKeHHOM MHCTPYKIIMU; BBIYUCIISITh 3HAYE€HUE BETUYH Hbl U aHATU3UPOBATH MOJIYYCHHbIE
pe3yNbTaThl ¢ YUETOM 3a/1aH HOW MOTPELTHOCTH U3MEPEHU;

— co0ut01aTh IpaBUJia TEXHUKU 0€30MacHOCTH ITpH paboTe ¢ 1a00 paTOpHBIM 000PYI0BAHUEM;

— pa3aM4aTh OCHOBHBIC MPU3HAKK U3YYCHHBIX (DU3UUECKUX MOJIC JICH: MaTepHalibHas TOUKA,
a0COJIFOTHO TBEPIOE TEJI0, TOUCUHBIN UCTOYHHUK CBETA, JIy4, TOHKAas JIMH3a, IJIaHEeTapHas MOJIETb aTo Ma,
HYKJIOHHAsI MOJIeJIb aTOMHOTO SI/Ipa;

— XapaKTepu30BaTh NPUHLHUIIBI IEHCTBUS U3YUYEHHBIX TPUOOPOB M TEXHUUECKUX YCTPOHCTB C OIOPOii
Ha UX ONMHCaHUs (B TOM YHC Jie: CIIUJOMETP, TaTYUKH IOJIO0XKEHHS, PACCTOSHUS M YCKOPEHUS, PaKeTa,
9XO0JIOT, OYKH, IEPUCKOI, (PoToamnmapar, ONTHYECKHUE CBETOBO/IbI, CIEKTPOCKOII, I03UMETP, Kamepa
Bunbcona), uc 1osib3ys 3HaHUS O CBOWCTBAX (PM3UUECKUX SBICHUI U HE0OX0IU Mble (PHU3HUECKUe
3aKOHOMEPHOCTH;

— HCII0JIb30BaTh CXEMbI U CXEMaTUYHbIE PUCYHKU U3yYEHHBIX TEX HUYECKUX YCTPOMCTB,
U3MEPUTEINIbHBIX PUOOPOB U TEXHOJIOIMUECKUX MIPOLIECCOB MPH PEeIIEHUH y4eOHO- MPAKTUYECKHX 3a/1a4;
OIITHYECKHE CXEMBbI JUISl IOCTPOCHNUS N300paykeHNH B INIOCKOM 3€pKajie U cOOMparoIei JIMH3e;

— MPHUBOAMTH MPUMEPHI/HAXOAUTH HHPOPMAITUIO O IPUMEPax MpaK THUECKOTO UCTIONH30BAHUS
busznyecKnX 3HaHUI B TIOBCETHEBHOM KU3HU AJIs oOecrieueHus: 6€30MacHOCTH MPU OOpaILeHUH ¢ TPUOo
-paMH U TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 3J0POBBS U COOJIOICHUS HOPM SKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOUIEH CPENE;

— OCYUIECTBJIATH MOUCK HH(POpMaru pU3nIecKoro coaepkanus B cetu MHTepHeT, caMOCTOATENBHO
bopMyIupys MOMCKOBBIN 3apOC, HAXOAUTh MYTH OMPEACIICHUS IOCTOBEPHOCTH MOTYYCHHOM
uH(GOpPMAIIMK Ha OCHOBE UMEIONINXCS 3HAHUN M TOTIOJTHATEIh HBIX HCTOYHUKOB;

— HCII0JIb30BATh MIPH BBIOJHEHUH YUEOHBIX 3aJaHUI HAYy4YHO -T10 MYJISPHYIO JUTEpaTypy (pU3n4ecKoro
CoZlepaKaHus, CIIPaBOYHbIE MaTEepHalIbl, pecypchl ceTu IHTepHeT; BlIageTh IpuéMamMmu
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus MH(OpMAIK U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;

— c0371aBaTh COOCTBEHHbIE TUCbMEHHBIE U YCTHBIE COOOIIIEHUSI HA OCHOBE UH(OpMaLUK U3
HECKOJIbKUX UCTOYHUKOB (PU3MUYECKOT0 COZIep KaHuUs, MyOIMYHO IPEACTaBIATh PE3YIbTaThl IPOSKTHOM
WM UCCIIEIOBATENBCKOM NEATEIbHOCTH; IPU TOM I'PaMOTHO UCIOJIb30BaTh U3yUYEHHBIH OHSITUHHBIN
anmapar U3y4aeMoro pas jiena (pU3MKU U CONPOBOXKATh BBICTYIJICHUE IIPE3EHTAlUEN C yUETOM
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.
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Pasnen 1. Mexanuueckue siBJeHHsI

1.1. | Mexanu4eckoe IBHKeHHE U

CrocoObI €ro ONMUCAHUS

12

2.25

Hudposas sadopaTopus s
OIIBITOB 1O MEXAaHUKE

JleMOHCTpallMOHHOE
oGopyaoBaHue:

IlItaTuB JIEMOHCTPALMOHHBI|

CTOJIMK TpyOK4

MOIbEMHBIH,
HproToHa

LltaTuB nabopaTopHsli,
MeXaHH4YecKas CKaMbsl, Opycok
JePEBSIHHBI, HTEKTPOHHbBIH
CEKYH/IOMEp C JaT4UKaMH,
MarHUTOYIpPaBIISEMble TEPKOHOBBIC
JaTYUKH CEKYHAOMEpa

JlepeBsiHHbII Opycok, Habop
Tpy30B, MEXaHUYECKas CKaMbs,
JMHAMOMETP

AHanu3 1 00CyX/IeHHE Pa3THYHBIX IPHMEPOB MEXaHHIEeCKOTO/(BIIKEHHS;
OO6cyxeHne TPaHUL] IPHIMEHUMOCTH MOJEIH «MATepPUAIbHASITOUKAY;
Onucanne MeXaHUYECKOTO JABIKEHHS Pa3IHIHBIMU
criocobamu(ypaBHeHHe, TaOIHIA, TpaduK);

AHanu3 XU3HEHHBIX CUTYallHi, B KOTOPHIX HPOSBISETCS
OTHOCHUTEIBHOCTh MEXaHUUECKOTO JBH)KCHUS;

Hab6moeHne MEXaHHUECKOro JBUKEHHS Tejla OTHOCHTEIbHOPA3HBIX Tl
oTcuéra;

CpaBHeHue MyTel U TPaeKTOPUI JIBUIKEHUS OJJHOTO M TOTO Xe Teja
OTHOCHUTEJIBHO Pa3HBIX TeJ 0TCUETa;

Amnanmu3 Texcrta ["anunes 06 OTHOCHTENBHOCTH ABHKEHHS;BBIIOHEHNE
3a/1aHUH 110 TEKCTY (CMBICIIOBOE YTEHHE);

Onpenenenne cpeaHeld CKOPOCTH CKONBKEHUS Opycka WM JIBH XKEHHUS
[IapyuKa 1o

HaKJIOHHOH IJIOCKOCTH;

AHnanus u o0cyxeHue crnocodoB NPUOIMKEHHOTO ONpe/IeIeHHs
MIHOBEHHOH ckopocTy; Onpe/eneHie CKopocTH PaBHOMEPHOTO
JBIDKEHUS (IIapHKa B KUAKOCTH, MOJEIH

9IEKTPUYECKOT0 aBTOMOOWIIA H T. IL.);

Onpenenennue My TH, IPOHICHHOTO 3a JaHHBIH NPOMEKYTOK BpeMEHH, U
CKOPOCTH Tena 1o rpaduKy 3aBHCHMOCTH Iy THPAaBHOMEPHOTO JIBIKEHHS
OT BpeMEHH;

OOcyx/1eHre BOSMOXKHBIX TIPUHIIMIIOB JASHCTBUS MPUOOPOB,
M3MEPSIOLIMX CKOPOCTh (CIIHIOMETPOB);

Brluncienue myTH U CKOPOCTU MPH PaBHOYCKOPEHHOM IPSIMO JTUHEHHOM
IBIDKEHUH Tena; Onpeenenue IpoiIeHHOTo yTH U YCKOPEHHs
IBIDKECHHS Tela 10 TpauKy 3aBHCUMOCTH CKOPOCTH PABHOYCKOPEHHOTO
MIPSIMOJIMHEHHOTO IBIDKEHHS TeNa OT BpEeMEHH;

OmnpeneneHne YCKOPEHHs Tela IpH PaBHOYCKOPEHHOM JIBIDKE HHH 110
HaKJIOHHOM

ILIOCKOCTH;

H3mepenue neproa H 4acTOTHI 0OpaIeHHs Tea MO OKPYKHOCTH;
OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBIDKCHUS Tella IO OKPYKHOCTH;
Peurenye 3aa4 Ha OnpeeNeHNe KHHEMaTHIECKUX XapaKTepH CTUK
MEXaHHYECKOTO ABMKCHHS Pa3INYHbIX BUIOB;

Pacrio3HaBanue M NpHOTMKEHHOE OMMCAHHE PA3NHYHBIX BHIOB
MEeXaHH4ECKOro ABIKEHHS B MPUPOZE U TEXHHKE (Ha IpHMepax
CBOOOIHO MAJAIOMINUX Tel, ABIKEHHUS KHBOTHBIX, HEOECHBIX Tell,
TPAHCTIOPTHBIX CPEICTB U P.);

1.2. | BzaumopueiicTBHe TeJ

22

Habmronenune u 00CyK/IeHHE OTBITOB € JBH)XCHUEM Teja TPH
YMEHBIICHAH BIUSHUS APYTUX TeN, PENATCTBYIOUIMX JBHKE HUIO;
Ananus texcta [anunes ¢ onucaHueM MBICICHHOTO SKCIIEPU MEHTa,
000CHOBBIBAIOIIETO 3aKOH MHEPLHH; BBIIIOJTHEHHE 3a1aHUIl 10 TEKCTY

Ycerublit
ompoc;
[ucbmenHbIH
KOHTPOJIB;
KonrponbHas
paborta;
JlaboparopHast
paborta;
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(cMBICTIOBOE YTEHHE);

O6cyxeHHe BO3MOXKHOCTH BBIMOJIHEHHUS 3aKOHA HHEPLHUH B PAa3IHYHBIX
cuctemax otTcuéra; Habmonenue n o06CykIeHrEe MEXaHNUECKHX SIBICHUIA,
PO MCXOMALIMX B cucTeMe oTcuéTa« Temexkay npu e€ paBHO MEPHOM U
YCKOPEHHOM JIBIKEHUH OTHOCUTENHHO KaOUHETa (PU3HKH;

JIefCTBHSI C BEKTOPAMH CHIT: BBIMOIHEHNE 3a[aHHH 110 CII0XKe HUIO U
BBIYUTAHUIO BeKTOpOB; Habmroaenue u/uin npoBeeHHe OIBITOB,
JIEMOHCTPHUPYIOIIUX 3aBHCUMOCTD YCKOPEHHUSI TeNa OT MPUIOKEHHON K
HEMY CHJIBI M MacChl Tela;

AHanmu3 u 00BSICHEHHUE SBIECHHUH C HCIIOTB30BAHHEM BTOPOTO 3aKOHA
HeroToHa;

Pertenne 3a/1au ¢ MCIIOIB30BAHHEM BTOPOTO 3akoHa HBOTOHA U mpaBmiia
crnoxenust cut; Onpenenenne sKECTKOCTH MPYKAHBL;

AHanmu3 cutyanuii, B KOTOPbIX HAOIIOIAITCS YIpyrue aedhop MaIun, 1
HX 00BSICHEHHE C HCIIOIb30BaHueM 3aKoHa ['yka;

Pemenue 3aay ¢ ucnonp3oBaHueM 3akoHa ['yka;

HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHHUS CKOJIBKEHHUS OT CHITBI
HOPMAJILHOTO JaBJICHHSL.

OOcyx/ieHHe Pe3yibTaTOB MCCICIOBAHNS;

Onpenenenne kod3GpuINEHTa TPEHHS CKOIBKEHHUS;

Vi3mepeH¥e CHIIbI TPEHHS ITOKOS;

Peurenne 3aa4 ¢ UCIOIb30BaHUEM (HOPMYIIBI IS CHIIBI TPEHHS
CKOJIBKEHHUS;

AHanu3 IBIKEHHS TeJ TOJBKO MOA JCHCTBUEM CHJIBI TSDKE CTH —
cBobozHOTr0 MafeHns; OObsICHEHNe HE3aBHCHMOCTH YCKOPEHHUS
CBOOO/IHOTO MMA/ICHHUSI OT MACCHI TENa;

OueHKa BEJIMYUHBI CUIIbI TATOTEHUS, ACHCTBYIOIIEH MEXIy IBYMs
TenaMu (A7 pa3HbIX Mace);

AHanu3 IBIKEHUs HEOECHBIX Te IO JEHCTBUEM CHIIBI TATOTE HES (C
HCTIONB30BAHMEM JTOMOJTHATENBHBIX HCTOYHHKOB HH(POP MAINH);
PemieHne 3a1a4 ¢ MCIONB30BAHMEM 3aKOHA BCEMHUPHOTO TATOTE HUSI U
(bopMyIBI 75 pacuéra CHITbI TSDKECTH,

AHaJu3 OpUrHHAIIBHOTO TEKCTa, ONHMCHIBAIOIIETO MPOSBICHHS 3aKOHA
BCEMUPHOTO

TSATOTEHHS; BHIMOMHEHNE 3aJaHHIl 10 TEK CTY (CMBICTIOBOE UTEHHE);
HaGunrozienue 1 00CyX/IeHHE OMBITOB 110 H3MEHEHHIO Beca Tella Tpu
YCKOPEHHOM

JIBHYKCHHUH;

AHaIH3 yCI0BUIA BOSHUKHOBEHHUSI HEBECOMOCTH U TIEPE TPY3KH;
PemieHne 3a1a4 Ha ONpe/IC/ICHHE Beca TeNa B Pa3iNdHBIX YCIOBHSAX;
AHanu3 cui, JeHCTBYIOMINX HA TENO, MOKOSIIEecs Ha OIope;
Ornpe/ienieHne HEHTpPa TSHKECTH Pa3IHIHbBIX TelT;

1.3.

3akoHbI cOXpaHeHus!

10

1.25

Ha6monenne u o0CyKIeHHE OIBITOB, JEMOHCTPHPYIOIINX Tepeauy
UMITyJIbCa IIPU B3aUMOJICHCTBUY TeJl, 3aKOH COXpaHe HHS MMITYIbca IIPH
a0COIIOTHO YIPYTOM U HEYIIPYTOM B3aHMO JAEHCTBUH TEI;

AHanu3 cuTyanuil B OKpy’Karomei )KH3HH ¢ UCTIONb30BaHHEM 3aKOHA
COXpaHeHHs

HMITYIIBCA;

PacriozHaBaHue SABJIEHUS PEAKTUBHOIO JBMKEHHS B NPUPOJIE U TEXHUKE
(MC — ouonorus); IlpumeHeHne 3aKOHA COXPAHSHHS UMITYJIbCa IS
pacuéra pe3yIbTaTOB B3aHMOACHCTBUS Tel (Ha HPUMEpPax HeyImpy roro
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B3aMMOJICHCTBHSA, YIPYroro LEHTPaJIbHOrO B3aUMO NCHCTBHSA JBYX
OJHMHAKOBBIX TEI, OJJHO U3 KOTOPBIX HETIO BHXKHO);

Pemenne 3aa4 ¢ HCIIOIB30BAHHEM 3aKOHA COXPAHEHHUS HM IyJbCa;
Omnpenenenne paboTs! CUIIBI YIPYTOCTU IIPU HOABEME IPy3a C
HCTIONB30BaHUEM

HETOJABHKHOTO M TOJBIKHOTO OJIOKOB;

M3mepenue MOLHOCTH;

W3mepenne NOTEHIHATIBHOM YHEPTHHU YIPYTo Ae)OPMHUPOBAH HOU
HPY>KUHBI;

W3mepenne KMHETHIECKOI YHEPTHH Tela 110 JIIHHE TOPMO3HOTO ITyTH;
DKCIIepUMeHTaIbHOE CPaBHEHNE H3MEHEHHS IOTEHINATbHON 1
KHHETHYECKOH HEprHil Tela NpH ABIKEHHH [0 HAKIOHHOH INIOCKOCTH;
DOKcnepruMeHTaIbHas IPOBEPKa 3aKOHA COXPaHEHHUs MeXaHHde CKOH
SHEPTUH IIpU

CcBOOOIHOM MaJICHUH;

[TpuMeHeHHe 3aKOHA COXPAHEHHS MEXaHMYECKOI SHepruu s pacuéra
MOTEHIMAJIbHON U KHHETHYECKOW SHEPruid Tena;

Pemenne 3aa4 ¢ HCIIONB30BaHHEM 3aKOHA COXPAHEHHUS MeXa HHYECKOIl
JHEpPIUH;

Hroro no pazzueny

44

Pasnen 2. Mexanndeckue KoJ1eGaHust ¥ BOJHBI

2.1.

MexaHnueckue KoJiedaHust

5

2.2.

MexaHnueckne BOJIHBI. 3BYK

udposas nabopatopus st
OIIBITOB IO MEXAaHUKE

JleMOHCTpaInoHHoe
obopyoBaHue:

KamepToH Ha pe30HaHCHOM SILUKE

JlaGoparopHoe o6opynoBaHue

HUTSHON MasTHHK C TPY30M C
IIyCKOBBIM MarHUTOM H C
BO3MOXKHOCTBIO U3MEHEHHUS JITHHBI
HHUTH

HaGmonenune konebaHuii oA ACHCTBUEM CHII TSKECTH U YIIPY TOCTH U
oOHapysKeHue 0JOOHBIX KoJieOaHuil B OKPYKarOLEM MHUPE;

Ananus konebaHuii rpy3a Ha HUTH U Ha npyxune. OnpejeneHue
4acTOTHI KoJeOaHU! MaTEeMaTHYECKOro U MPYXMHHOTO MAsTHH KOB;
HabumroeHue 1 00bsICHEHHUE SIBIICHUS PE30HAHCA;

HccnenoBanue 3aBUCUMOCTH NEPHOZA KOJIeOaHUH MOJBEILIEHHO IO K
HUTH Tpy3a OT JUTHHBI HUTH;

IIpoBepka HE3aBUCHMOCTH MEpHOAa KoneOaHuit rpysa, MOJBE MIEHHOTO
K JICHTE, OT MacChl Tpy3a;

HaGmonenue n 00CyskIeHUE OIMBITOB, AEMOHCTPHPYIOIINX
3aBHCHMOCTH IIEpHOZIA

KoJIeOaHUH MPYXUHHOTO MasTHHKA OT Macchl Ipy3a U KECTKOCTH
IPY>KHHBI;

[prMeHeHne MATEMaTHYECKOTrO U NPYKHHHOTO MAsSTHUKOB B Ka4eCTBE
MogIeInel IS OITICaHNUs KOJIEOaHHI B OKPY)KAFOIIEM MHPE;

PemieHne 3aad, CBA3aHHBIX C BHIYHCICHUEM WM OLCHKOH YacTOTHI
(meproza) KoebaHmii;

Y cTHBII
loripoc;
[TuceMeHHbII
[KOHTPOJIb;
VlabopaTopHas
pabota;

OOHapyKeHHE W aHAJIN3 BOJIHOBBIX SBICHHI B OKPYKAIOIIEM MHpE;
Ha6monenue pacpocTpaHeHHs MPOJOIBHBIX U MONEPEeYHBIX BOIH (Ha
MOJIeNN) U

o0Hapy)eHHe aHAIOTHYHBIX BHIOB BOIH B IPUPOJE (3BYK, BOJSHBIC
BOJTHBI);

Boluncnenye JJIMHBL BOJHBI H CKOPOCTH PaclpOCTPaHEHHs 3BYKOBBIX
BOJIH;

OKCcnepIMeHTAIbHOE ONPEeIeHHe TPAHHI] YACTOTHI CIBIIIIMBIX
3BYKOBBIX Kosiebauuii; HabimoieHne 3aBHCUMOCTH BBICOTHI 3ByKa OT
YaCTOTHI (B TOM YHCIIEC C HCIOJIb30BAHUEM MY3bIKATbHBIX
HMHCTPYMEHTOB);

https://resh.edu.ru/subject/28/9/
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HaGmonenne u o0bsICHEHNE SBICHHS aKyCTHYECKOTO PE30 HAHCA;
AHanu3 OpUrMHANIBHOTO TEKCTA, MOCBAIEHHOIO MCIIOIb30Ba HHUIO
3ByKa (WJIM YJIbTPa3ByKa) B TEXHUKE (IXOJOKALKs, yIbTPa3ByK B
MEIHLMHE U 1p.); BHINOJHEHUE 3aJaHH [0 TEK CTY (CMBICIOBOE
YTEHUE);

Hroro no pazueny 9

Paznen 3. 3HeKTp0MarHHTH08 noJjie U JJIEKTPOMAarHuTHbIE€ BOJIHbI

3.1. | DieKTPOMArHUTHOE TIOJIE U 8 1 15 Hudposas maboparopus ajst IMocTpoenue paccysxaeHuii, 000CHOBBIBAIOIIUX B3aUMOCBA3b Yermbit https://resh.edu.ru/subject/28/9/
3J1eKTPOMATHUTHbIC BOJIHbI OIIBITOB MO 3JEKTPOAUHAMUKE H | 3JIEKTPHUYECKOTO U OIIpoC;
OITHKE MarHMTHOTO TOJICH; [TncemenHbIi
JIeMOHCTPALHOHHOE OKCnepUMeHTAIbHOE H3yUeHHE CBOMCTB 3ICKTPOMArHHT HEIX BOJH (B [KOHTPOJIb;
06opynoBaHue: TOM YHCJIE C TIOMOIIBIO MOOHIIBHOTO Tene (oHa); KonTponbHas
TpuGop enta, crpenkn ﬁﬂanm PEHTI€HOBCKHX CHUMKOB U€JI0BEUECKOI0 Opra HU3Ma; [pabota;
MATHHTHbIE Ha LITATHBAX, HaJIM3 TEKCTOB, OMUCHIBAIOIINX MPOSBICHUS dIEKTPOMArHUT HOTO UTaGopaTopHas
U3Jy4YeHUs B IPHPOJIE: XKUBBIE OPraHU3MBI, H3Iy4CHHUs HEOCCHBIX Tel paGoTa;
nudpaxnuonnas pemerka 600 | (cmbicoBoe uTeHHE);
UITPUXOB/MM, TMPPAKIMOHHAs | Pacro3HaBaHHE M aHATH3 pa3IMYHbIX IPUMEHEHUI IIEKTPO
pewerka 300 WTPHXOB/MM, MarHUTHBIX BOJIH B TeXHHUKE; Pelienue 3aa4 ¢ UCIOIb30BaHUEM
3€pKaJIo, J]a3epHas yKaska, (opMyJT IS CKOPOCTH JNMEKTPOMATHUTHBIX BOJIH, JJHHBI BOJIHBI K
nonspouy B pamke, wenn YOHra, | yacrorsr crera;
KaTyIIKa MOTOK
JlaboparopHoe 00opynoBaHue
MOTOK — KaTyIIKa, TOCTOSHHBIE
MAarHuThl, aMIepMETp
Uroro mo pasgeny 8
Pasnen 4. CBeroBbie SIBJICHUS
4.1. | 3akoHbl pacnpocTpaHeHust 5 1.25 HabmoneHue ombITOB, JEMOHCTPHPYIOIINX SBICHIE IPAMONH HEfHOro Y oremit https://resh.edu.ru/subject/28/9/
cBeTa pacrpocTpaHeHus cBeTa (BO3HUKHOBEHHE TEHH U TOJy T€HH), H X OTpoc;
HMHTEPIIPETALHS C UCTIONb30BAaHUEM MOHTHUS CBETOBOT'O JIy4a; [TchMeHHbIH
OOBsACHEHHE U MOJICTTUPOBAHUE CONHEYHOTO U JIyHHOTO 3aTMe HHIf; [KOHTPOIIb;
HccreioBanre 3aBUCHMOCTH YIJla OTPaKeHHs CBETOBOrO Jiy4a ot yria  [JlaGopaTtopnas
nasieHust; M3y4yeHne cBOMCTB M300paskeHUs B INTOCKOM 3€pKaJIE; Ipabora;
Habmonenne u 00bSCHEHNE OIBITOB IO MOJTYYeHHI0 H300paxke HUl B
BOTHYTOM H BBHIITYKJIOM 3epkanax. HabmoieHne 1 00bsACHEHNE ONBITOB
10 IIPEIOMICHHIO CBETa Ha IPaHHIIe Pa3IHYHBIX CPeJi, B TOM YHCIe
OIIBITOB C TIOJIHBIM BHYTPEHHUM OTpaxkeHneM; ccnenoBanne
3aBHCHMOCTH yTJIa MPEJOMIEHHS OT YIJIa aJeHHs CBETOBOTO JIyda Ha
TPaHULE «BO3TyX—CTEKION»;
Pacrio3HaBaHue SBICHHI OTpaXKeHHs U MPETOMIICHHS CBETa B
TIOBCEIHEBHOM JKH3HH.
AHanu3 1 00BSCHEHNE SBICHHS ONTHYECKOrO MUpPaxa;
Perenne 3aa4 ¢ MCIOIB30BAHHEM 3aKOHOB OTPAKEHUS H
MIPEIOMIICHUS CBETA;
4.2. | Jluusel u onruveckue npudopst | 5 15 TMonyuenne n300paKeHuit ¢ TOMOIIBI0 COOMpPAIOIIEH 1 paccen https://resh.edu.ru/subject/28/9/

BaIOILEH JINH3;
OmnpeneneHre GOKYCHOTO PaCCTOSHHUS M ONTHYECKON CHJIBI
coOuparomeil TMH3bl; AHAKM3 YCTPOWCTBA M NPHUHIMIA CHCTBHS




HEKOTOPBIX ONTHYE CKHX MPUOOPOB: (oToamnmapaTa, MUKpPOCKOIIa,
teneckona(MC — OHOIOTHS, aCTPOHOMHS);

Amnanu3 saBneHuil 61M30pyKOCTH U JAIHO30PKOCTH, IPHHIAIIA
netictBus oukoB (MC —oOuonorus);

4.3.

Pasnoxkenue 6ejioro cBera B

CIEKTp

Ha6monenue 1o pa3noxeHHIo 6eoro cBeTa B CIEKTp;

HaGumonenune 1 00bsCHEHHE OIBITOB 110 HOJY4YEHHUIO O€JI0ro cBeTa Ipu
CJIO)KEHUH CBETa PA3HBIX IIBETOB;

IIpoBesieHne 1 OOBACHEHNE ONBITOB O BOCIPHATHIO IBETA IPEAMETOB
IPU UX HAOJIIOICHUH Yepe3 1BETOBbIe HUIBTPHI (LBETHBIC OUKH);

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

Hroro no pazzueny
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Pasznen 5. KBaHTOBBIE SIBJIEHHS

5.1

I/Icnycxaﬂue H NMOTIJIOIICHHEe

¢Be€Ta aTOMOM

O6cyxenne nenu onsIToB Pesepdopaa mo necae0BaHUIO0 ATOMOB,
BBIIBIKCHHE THIIOTE3 O BO3MOXKHBIX PE3yJIbTAaTaX OIBITOB B 3aBHCHMOCTH
OT HPEINoIaraeMoro CTpOSHHS aTOMOB, (JOPMYIHPOBAHHE BEIBOJOB H3
PEe3yJIbTaTOB OIBITOB;

OOcyxieHre MPOTUBOPEYMHl IIIAHETAPHOH MOJIENN aTOMa U OCHOBaHHUH
Juis runoTesbl bopa o craiimoHapHbIX OpOMTaX JIEKTPOHOB;
HalimoieHue CIUIONIHBIX U JTMHEHYaThIX CHEKTPOB M3ITYYEeHHUs Pa3IHIHBIX
BEIIIECTB.

OO0BsACHEHHE JIMHEHYATBIX CHEKTPOB M3JTy4YCHUS;

'YcTHBII
orpoc;
[TucbMeHHbII
KOHTPOJIB;
[KoHTposbHas
[padora;
JTabopaTtopHas
pabora;

52

CTpoeHune aTOMHOTO sApa

O6cyxeHre BO3MOXKHBIX THIIOTE3 0 MOJEIIX CTPOSHHS S1pa;
Omnpenenenue cocTasa sep M0 3aJaHHBIM MAaCCOBBIM U 3apsI0 BBIM
9HUCIaM U T10 HOJOXKEHHUIO B IEPHOANISCKON CHCTEME dIIEMEHTOB
(MC — xumus);

AHanmu3 U3MEHEHHs COCTaBa SApa U ero MOJI0XKEHUs B
MEPUOANYECKON cUCTEME TIPH & - panuoakTuBHOCTH (MC — Xumus);
HccnenoBanme TPEKOB & YaCTHIL TT0 TOTOBBIM (hoTOrpadusm;
OOHapyKeHHe 1 U3MEPEHHE PATHAHOHHOTr0 (hOHA C TOMOIIBIO
JIO3UMETpa, OLCHKA er0 HHTEHCUBHOCTH;

AHanmu3 6HOIOTHYECKHX H3MEHEHHUH, MPOUCXOIANINX 10] JelicTBUeM
paanoakTUBHBIX n3nyyenuit (MC — Guosorus);

Hcnonp3oBaHue paguoakTHBHBIX H3nyueHuit B Meauuae (MC —
Ouororus);

https://resh.edu.ru/subject/28/9/
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53.

SInepuble peakuuu

0.25

Pemenne 3aa4 ¢ HCIONIb30BAHUEM 3aKOHOB COXPAHEHHS MACCOBBIX U
3apsZI0BBIX YHCEN Ha ONpeeleHHe Pe3yIbTaToB SAEPHBIX PEaKIHii;
aHaJIN3 BO3MOXKHOCTH HJIM HEBO3MOXKHOCTH SIIEPHOI peaKiiy;
OreHKa HEPTUH CBS3H SJIEP C UCIOJIb30BaHHEM (HOPMYJIBI
DWHIITEHA;

OOcyx/IeHHe TIEPCTIIEeKTHB UCTIOIb30BAHMS YIIPABIAEMOTO
TepMosiIepHOro cuHTe3a; OOCYKIeHHEe NPEUMYIIECTB U
9KOJIOTHYECKUX IIPOOIIEM, CBA3aHHBIX C SICPHON

snepretuxoil (MC — skonorus);

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

Hroro no paszneny
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Pasnen 6. IloBTopuTe1bHO-0600IaOIHIT MOTY T

6.1.

CucremaTu3anusi 4 00001eHe
NPeAMETHOTO COePKAHMS U
OnbITa JIesl TeJbHOCTH,

12

1

BbrinosHeHne y4eOHBIX 3aaHui, TpeOyIOMHX TeMOHCTPALHH
KOMITETEHTHOCTEH,
XapaKTepU3YIOLUIUX €CTECTBCHHOHAYYHYI0 IPAMOTHOCTb:- TIPUMEHEHHUS

'Y cTHBII
orpoc;
[TrchbMEHHBIN




NpHOOPETEHHOT0 NPHU U3YYeHHH
BCero Kypca (pusnku

HOJTy4CHHBIX 3HAHUH JUIT HAYYHOrO OOBACHCHHS (DU3MUCCKHUX SBICHUH B
OKpY’KaloIlel IPUpPoJie U TOBCEHEB HOM JKU3HH, a TAK)KE BBIABICHHSA
(U3MYECKUX OCHOB Psifa COBPEMCHHBIX TEXHOJIOTHH;- IPUMEHCHHUS
OCBOEHHBIX 3KCHEPHMEHTAIIBHBIX YMEHHI JUIs HCCIIeJOBaHUS
(u3MYECKHX SABNCHUH, B TOM YHCHE IS IPOBEPKH THIIOTE3 U BBIIBICHHSL
3aKOHOMEpHOCTeH; PerieHne pacuérHbIxX 3a1a4, B TOM YHUCIIE
HPEANOJATAIONINX HCIONb30BaHHE (PH3HYECKONH MOJEIN U OCHOBAHHBIX
Ha COJiep JKaHUM PA3IIMYHbIX Pa3/eoB Kypca GH3UKY;

BrinonHeHne ¥ 3aIUTa TPYNIOBBIX MM MHAMBHAYAIBHEIX IIPOSKTOB,
CBSI3aHHBIX C

coliepKaHHeM Kypca QH3HKH;

KOHTPOJIb;
KonTtponbHas
[pabota;

Hroro no pazueny
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OBIIEE KOJIMYECTBO YACOB I10
IMPOI'PAMME

102

15




IHOYPOYHOE INTAHUPOBAHUE

Ne | Tema ypoka KosimuecTBo yacon Hcnonb3zyemoe Bujel,
n/n BCEro | KOHTPOUIL | mpakTHyue| 000PY10BaHHe dopmer
HEIE CKHe Touxu Pocra KOHTPOJISt
padorsl | padoThI
1. | MexaHuueckoe IBUKCHHUE. 1 Ludposas 1aGoparopus s
o OIIBITOB II0 MCXAaHUKEC.
PaBHOMEpHOE IPSIMOJIMHEWHOE §
ITaTtuB eMOHCTPALIMOHHBIH,
JIBUXKXCHUC CTOJIMK MOBbEMHBIH
MCXaHM4YCCKasg CKaMbi, 6pyCOK
JIepEeBSIHHBIN, 2IEKTPOHHbIH
CEKYHIOMED € JATYNUKAMH,
MAarHMTOYIpaBIIsi€Mble TePKOHOBBIE
JaTYHKA CEKYHIOMEpPa
2. | Pemenue 3amada Ha 1 Y CTHBIH
PaBHOMEPHOE IIPAMOIMHENHOE OHpOC;
JBIKCHHE [IncbMeHHbBIM
KOHTPOJIb,
3. | OTHOCUTENBHOCTH 1 Y CTHBIH
MEXAHUYECKOTO JIBHXKCHUSA OIPOC;
[ IncrMEHHEBIN
KOHTPOJIb;
4. Cpe,I[HHH U MTHOBEHHAS 1 05 udposas nabopaTopus s 'Y CTHBIN
OIIBITOB II0 MCXaHUKEC. OHPOC'
CKOp OCTb TCJIa Hp 124 IITaTtiB eMOHCTPALIMOHHBIH, ’ o
HepaBHOMepHOM TIBUKECHUU CTOJIMK I10bEMHBIA HI/ICBMCHHI)II/I
MEXaHH4eCKas CKaMbst, OpycOK KOHTDOJDb:
ﬂa60p amopHas p aboma JIePEBSHHBIM, HEKTPOHHBIH p ’
1 ”Onpedeﬂelme cpedHed CEKYHIOMED ¢ JaTYNKaAMH, Ha60paT0pHa${
MAarsHuToyImnpasJii€MbI€ T€PKOHOBBIC 6
cKopocmu meja npu JATYHKH CEeKyHI0Mepa paooTa
O0BUCEHUU NO HAKAOHHOU
naockocmu”
5. | Yckopenue. PaHoyckoperHoe | 1 Undposan aaGoparopus s | Y CTHEIH
o OIIBITOB II0 MECXaHUKE. .
MPAMOJIMHCUHOC JIBUKCHHC . OITpoC;
Iratus JAE€MOHCTpPAallMOHHBIN, o
CTOJIMK TIOABEMHBII [[1icbMEeHHBIN
MEXaHH4eCKas CKaMbst, OPycOK KOHTPOJIb;
JIepEBAHHBIH, JEKTPOHHBIN
CeKyHJIOMeD C AaTINKaMH,
MAarsuToymnpasJii€MbI€ T€PKOHOBBIC
JIATYMKHU CEKYHJIOMepa
6. HepeMemeHHe pH 1 0.75 Hudposas n1adopaTopus ajs 'Y CTHBIN
OIIBITOB II0 MECXaHUKE. OH OC'
PaBHOYCKOPCHHOM IlITaTuB, CTOIMK IO bEMHBII I poc; o
NPSMOJTMHEHHOM JIBHKEHHH. vexareckas craves, Gpycox | oo MOHHPIH
JIePEeBSIHHBIMN, AIEKTPOHHbIH KOHTDOJIb:
‘]7a6017a’710pl-la}Z pa6oma 2 CEKYHIOMED C MaTYUKaAMH, p ’
"Uccnedosanue 3a68uUcumMocmu MarHUTOYIPAaBIsiEMbIE TEPKOHOBBIE Ha60paTopHasI
JATYUKU CEKYHIIOMEpa 6
nymu om epemenu 0 pabora
PABHOYCKOPDEHHO20
osudicenus”
1. |Jlabopamopnas paboma 3 1 1 Ungposas radoparopus s JIabOpaTopHas
OIIBITOB 110 MEXaHUKE. pa60Ta
”
Onp €()€JZ€H ue y CK'Op €HUA [lITaTuB, CTONHMK MOIbEMHBIH
PABHOYCKOPEHO 06u9fcymeeoc'ﬂ MEXaHHYeCKasi CKaMbsl, OPyCOK
" JIePEBSIHHBIN, AIEKTPOHHBIH
mena CeKyHJIOMeD C AaTYNKaMH,
MarsuToymnpaBJIAEMbIC I'€PKOHOBBIC
JATYHKH CEKyHIOMepa




'Y CTHBIN

8. CBo0OoaHOE mageHne Llucposast nabopatopust s
OIIBITOB 110 MEXaHUKE.
OTpocC;
IlITaTuB, CTOJMK MOIbEMHBIH o
[TnceMeHHBIN
MCXaHMYCCKasA CKaMbi, 6pyCOK
JIepEeBSIHHBIN, DIEKTPOHHbIN KOHTpO JIb;
CEKYHAOMED C NaTYUKaMH,
MarsuToynpaBiIss€MbI€ T€PKOHOBEIC
JIATYUKU CEKYHJIOMepa
9. Pemrenne 3amada mo reme Y cTHBIN
"PaBHOyCKOpEHHOE OI1poc;
pSMOJIMHEHOE IBHKEHHE" [TcoMeHHBIN
KOHTPOJIb;
10. | PaBHOMEpHOE JABHKEHHE TI0 Y CTHBII
OKPY>KHOCTH OTIPOC;
[TuceMeHHBIN
KOHTPOJIb;
11. | Peruenwust 3a1a4 o Teme Y CTHBIN
"MexaHnyeCcKoe IBUKEHUE Onpoc;
U CIIOCOOBI €ro onucanusa” [ lucbMeHHBIN
KOHTPOJIb;
12. | Konrpoasnas padora 1 mo KonrposbHas
TeMe "MexaHnueckoe pabora
JABHKEHHE U CIIOCO0BI ero
onucanuga"
13. | Ileps.srii 3axon HeroToHa Y CTHBIN
OTIpOC;
[[1icbMEHHBIN
KOHTPOJIb;
14. | Bropoii 3axon HeroToHa. Y CTHBIN
[TpunHIMN cynepno3uimu OIpoc;
CHUII [ IncrMeHHBIHN
KOHTPOJIb;
15. | Tperwii 3akon HeroToHa VCTHBII
OIpoC;
[ IncrMeHHBIHN
KOHTPOJIb;
16. | Pemenue 3amay Ha 'Y CTHBIHN
MIPUMEHEHUE 3aKOHOB OMpoc;
Hrrotona [ lucLMeHHbIH
KOHTPOJIb;
17. | Cuna ynpyrocts u 3aK0H Y CTHBIH
I'yka OIIPOC;
[l1icbMEeHHBIN
KOHTPOJIb,
18. |Jlabopamopnas paboma 4 JlaboparopHast
"Onpedenenue xcecmkocmu pabora

npyocurol"”




'Y CTHBIN

19. |3akoH BceMHpPHOTO

TaroreHus. Cuiia TsSHKeCTH Onpoc;
[TncpMeHHbBIH
KOHTPOJIb;

20. | Pewrenue 3amad Ha Y CTHBIN
JIBHOKEHUE TEJT IO/ OIIpOC;
JIEACTBUEM CHJIBI TSKECTH [T1cEMeHHBII

KOHTPOJIb;

21. | HeBecoMOCTb U Ieperpy3Kku Y CTHBIH

OTIPOC;
[ IricbMEeHHBIN
KOHTPOJIb;

22. | IlepBas KOCMUYECKas Y CTHBIH
CKOPOCTh OT1pOoC;

[ IncbMeHHBIN
KOHTPOJIb;

23. | Pewenue 3a1a4 Ha Y CTHBIN
MIPUMEHEHHE 3aKOHa 0IIpOC;
BCEMHPHOTI'O TSATOTEHUS [IncbMeHHBIN

KOHTPOJIb;
24. | Cuna TpeHus Tlepensiumnbiii Gpycok, Habop rpysos, | Y CTHBIM
l MCXaHHU4YECCKasA CKaMbsl, Lll/lHaMOMCTp
OT1poc;
[ IncbMeHHBIN
KOHTPOJIb;
25. | Jlabopamopnas paboma 5 Jlepensimsiit Gpycok, HaGop rpysos, |[J[a0OpaTOpHAast
. MCXaHU4YCCKasA CKaMbs, I[I/IHaMOMeTp 6
"Onpeodenenue paboTa
K03 puyuenma mpenus"

26. | Pemenue 3amay Ha Y CTHBIN
JIBHKEHUE TEJ MO/T oT1poc;
JECTBUEM CUIIBI TPEHUS [TrcrMeHHBIHM

KOHTPOJIb;

27. | Pewenue 3amad Ha YV cTHBIN
JIBHKEHUE TEJ MO/T OTIpOoC;
JIEHCTBUEM HECKOJIbKUX CHII [IrcbMeHHBII

KOHTPOJIb;

28. | Pemrenue 3amgad Ha 'Y CTHEIN
JBMOKCHUE TEJ IO/ 0IIpoC;
JIEHCTBUEM HECKOIBKUX CHII [IncbMeHHBII

KOHTPOJIb;

29. | PaBHOBecHe MaTepHaIbHOM Y CTHBII
TOYKH U aOCOJIFOTHO OIIPOC;

[ IncbMeHHBIN

TBECPAOTO TECJIa

KOHTPOJIb;




'Y CTHBIN

30. | Bumsl paBHOBECHS
OT1pOoC;
[TucbMeHHbBIM
KOHTPOJIb;
31. | Pewenue 3amad Ha Y CTHBIN
IIPUMEHEHHUE YCIOBUI OIIpOC;
paBHOBECHS TEJ [lucbMeHHBIH
KOHTPOJIb;
32. | O606mwAaKMKi yPoK 1o Y cTHBIN
Teme "MexaHudecKue OIPOC;
SIBIICHUSA" [ IucrMeHHBIN
KOHTPOJIb;
33. | PemeHue 3aa4 1o TeMe [IrceMeHHBIM
"MexaHuyeckue siBJieHUs" KOHTPOJIb;
34. | KoutpoJubHasi paéora 1o KourponbHas
TeMme ""MexaHnueckue pabora
sABJIeHusa"
35. | 3akoH coxpaHeHHs V CTHBII
UMITYJIbCa OT1poc;
[ IncrMEHHEBIN
KOHTPOJIb;
36. | PecakTuBHOE IBUKEHHE. Y CTHBIH
Pemrenue 3amay Ha OIIPOC;
MIPUMEHEHHE 3aKOHA [InceMeHHBIN
COXPaHEHUS UMITYJIbCca KOHTPOJIb;
37. | Mexanudeckas pabora u V CTHBII
MOII[HOCTb OTIpOoC;
[IuceMEeHHBIN
KOHTPOJIb;
38. | Kunernueckas SHEPIus. Y CTHBIN
Teopema 0 KHHETUYECKOM OIIpOC;
SHEPIUU [IrcbMeHHBII
KOHTPOJIb;
39. | Pabora CHIIBI TSXKECTH Y CTHBIN
O11poC;
[ IncrMEHHBIN
KOHTPOJIb;
40. | PabGoTa CHIIBI YyIIPYrOCTH. 0.75 6ok noaswxkii Grox | CTHBIH
HETIOABUXHbIN
Jlabopamopuas paboma 6 OTpoC;
"Onpeoenenue pabomsi [TucEMeHHbIH
CUTIbL YRpYy20Cmu npu KOHTPOJIb;
nooveme epy3a c JlaGopaTopHas
UCNONIb30B8AHUEM pabota




NOOBUINCHO20 U
HenoosuxcHo20 610koe"

41. |PemieHue 3ama4 o Teme Y CTHBIN
"Pabora 1 MOIIHOCTH" onpoc;

I TucbMeHHBIN
KOHTPOJIb;

42. | 3aKOH U3MEHCHUS U 0.5 Y CTHBII
COXPAHEHUSA MEXAHUYECKOU OIIPOC,
sHepruu. Jlabopamophas [TrceMenHbIi
paboma 7 "Uzyuenue KOHTPOJIb,
3aKOHA COXpaHeHUs JlaGopaTopHas
snepeuu” pabota

43. | PemeHue 3a/1a4 [0 TEME Y CTHBIH
"3aKOH COXpaHECHUS OIIpOC;
UMITYJTIbCA. 3aKOH IInceMeHHbIiH
COXpAaHEHUS MEXaHUYECKOM KOHTPOJIb,
sHeprun”

44. | O6obmawmuii ypox mno KourponbHas
TeMme ""3aKoHbI pabora
coxpaHenus'".

KonTtpoJsbnas padora 3
45. | KonebarenbHOE JBUKEHUE Y CTHBII
OTIpOC;
I lucbMeHHBIH
KOHTPOJIb;
46. | MateMaTU4eCKUU MasSTHUK. 1 Llndposast mabopaTopus JUIsl OIBITOB 'Y CTHBIN
10 MCXaHHUKE
Jlabopamopuas paboma 8 HHTSHON MSTHIK C Tpy30M omnpoc,
"Uccneoosarnue IIYCKOBBIM MATHHTOM H C [ IncrMeHHBIN
BO3MOKHOCTBIO U3BMCHCHUS JJIMHBI
3a8ucumMocmu nepuooa HUTH KOHTPOJIb,
KOIe0aHULL NPYHCUHHO20 Jlaboparopras
MAsAMHUKA OM MACChl pabota
epy3za'. Jlabopamopuas
paboma 9 "llposepka
He3a8UCUMOCmU nepuood
Konebanuil epysa,
NOO0BEUEHHO20 K HUMU, OM
Mmaccwl epyza”
47. Hp}/')KI/IHHHﬁ MasITHUK. 1 L{ucdposas mabopaTopust AJIs OIBITOB| 'Y CTHBIHN
10 MEXaHHUKE
Jlabopamopnuas paboma 10 HHTSHON MGSTHIK C Tpy30M C OTIpOC;
"Onwvimui, ITyCKOBBIM MAarHHTOM H C [l1icbMEeHHBIN
BO3MOKHOCTBIO U3BMCHCHUS JJIMHBI
deMoHCmpupyouue HuTH KOHTPOJIb;
3a8UCUMOCMb NEPU0Oa JlabGoparopHas
KONeOAHUL NPYHCUHHO20 pabota

MAsAMHUKA OM MAccbl 2py3a
u oHcécmrocmu npysrcurvl”




'Y CTHBIN

48. | Pemenue 3a1a4 1o TEME
"MaTtemMaTH4eCKui U OIpOoC;
NpY>KUHHBIA MAsITHUK" [TucbMeHHbIN

KOHTPOJIb;

49. |3aryxaroliue KojeOaHus. Y CTHBIH
BreinyxeHHBIC KOJIeOaHUSI. OTIpOC;
Pesonanc [ IricbMEeHHBIN

KOHTPOJIb;

50. | Mexannyeckue BOIHBI Y CTHBII
OIIpoC;
[ IricbMEeHHBIN
KOHTPOJIb;

51 3B L{ucdhposast 1abopaTopust 4JIs OIBITOB] Y CTHBIH

" yK 10 MCXaHUKEC
OIpoc;
KamepToH Ha pe30HaHCHOM SIIIUKE .

[ IncbMeHHBIN
KOHTPOJIb;

52. | Wudpa3Byk u ynbTpa3ByK Y CTHBIH
OIpoc;
[ IncbMeHHBIN
KOHTPOJIb;

53. | OGobwAaromuii ypoK 1o 1mo KonTponbHas
Teme ""MexaHu4eckue pabora
K0J1e0aHus M BOJIHbI'".

KonTpoabHasi pabGora
54 BieHME 0.5 I{ucdposast 1abopaTopust A7 ONBITOB| Y CTHBIH

! T10 SJICKTPOAUHAMHUKE U OIITUKE OH OC
SJICKTPOMAarHuTHOU TIpubop JleHua, CTpenKu MarHUTHbIE] poc; o
WHIYKLHH. ﬂa60pamopHaﬂ Ha [ITaTHBAX [IuceMEeHHBIN

" Motok — KaTyliKa, MOCTOAHHBIC KOHT OHL'

paboma "H3yuenue aenenue \aTHIT, aMTEpMET POJIb,
9NEeKMPOMASHUMHOU JlaGopaTopHas
unoykyuu"” pabota

55. | CrocoObl momy4eHust Y CTHBIH
JNEKTPUYECKON DHEPTUH OTIpOC,

[ IncbMeHHBIN
KOHTPOJIb;
56. 3HeKTpOMarHI/ITHOC ToJje nudpakuponHas pemerka 600 'Y CTHBIN
’ LITPUXOB/MM, TU(PAKIIOHHASL .
DJIEKTPOMArHUTHHIE BOJTHBI pewerka 300 wrpuxos/my,  [OTIPOC;
noJsipoust B pamke, menu FOnra [THCHEMEHHBII
KOHTPOJIb;

S7. | Jlabopamopnas paboma 1 JlabopatopHast

"U3yuenue ceoticms pabota

INEKMPOMASHUMHBIX 8OJIH
npu NOMOWU MOOUTLHOZO
meneghona"




'Y CTHBIN

58. | Ucnosb3oBanue
3IIEKTPOMATHUTHBIX BOJTH OIIPOC;
[InceMeHHBIN
KOHTPOJIb;
59. | lIkasna 3;eKTpOMarHuTHBIX Y CTHBIN
BOJIH 0I1poC;
[TuceMeHHBII
KOHTPOJIb;
60. | DimexkTpoMarHuTHas Y CTHBIN
pupoaa CBeTa OIIpOC;
[TuceMeHHBII
KOHTPOJIb;
61. | OGo6maroIHii ypoK 10 KoHTponpHas
Teme "DIEeKTPOMArHUTHOE pabora
noJie. JIeKTPOMarHuTHbIE
BoJiHbI". KOHTpOJIbHAS
pabora
62. | [Ipsamonuneiinoe Y CTHBII
pacnpocTpaHeHue CBeTa OIIpOC;
[TuceMeHHBIN
KOHTPOJIb;
63. | Orpakenue ceTa 0.5 Onrueckas Y CTHBII
Jlabopamopuas paboma MUKPOIA00pATOPHA OIIpOC;
"U3yuenue xapaxmepucmuk [TrceMenHbIi
uzobpasicenus npeomema 6 KOHTPOJIb,
niockom sepkane” JlaGoparopHas
paboTa
64. | IIpenomiieHue cBera. 0.75 OHTH%Cga’I Y CTHBIH
Jlabopamopuas paboma MHKpOIIADOPATOPI OIIpOC;
"Hccnedosanue [TuceMeHHBIH
3a8ucuMocmu yena KOHTPOJIb;
NpenoMIeHUs. C8eMO0B020 JlaGopaTtopHas
JIyYa om yena naodeHusi Ha paborta
epanuye "8o30yx-cmexno"
65. |IlomHoe BHYTpeHHEE Y CTHBII
OTpakeHHE CBETa OTIpOC;
[IuceMeHHBII
KOHTPOJIb;
66. | Pemenue 3a1ay 1o reme Y CTHBIN
"OtpakeHue u OIpoc;
npejaomMiieHue ceera" [ IucbMEHHBIN
KOHTPOJIb;
67. |Jluu3a, X0/ JTydeil B JIHH3E. 0.5 Y CTHBII
JlabGopaTopHas pabota OTpoC;

[ [icbMEHHBIN




"ITonyuyenue nzoOpakeHus KOHTPOJIb;
TTOMOIIIbIO COOMpAIOIIIEH JlabopaTopHas
JVH3BI" pabota

68. |JlaGoparopHas paboTa 1 Onririeckas JIaGoparopHast
" MHKpOJIabopaTopus paGoTa

[IpoBepka hopmyb
TOHKOU JIUH3bI"

69. | Pemenue 3a1a4 mo reme Y CTHBIH

"JInnza" OIIPOC;
[IucbMeHHBIN
KOHTPOJIb;
70. |I'nma3 kak onTuyeckas Y CTHBIN
cucTema OIIpOC;
[IucbMeHHBIN
KOHTPOJIb;
71. | Onruueckne npudOpsI Y CTHBII
OTIpOC;
I lucbMeHHBIH
KOHTPOJIb;

72. | lucriepcusi cBeTa. 0.5 OHTH‘{ngaH Y cTHBIN
JlaGopaTopHas pabora MHKPOTAOpATOpHA OIIpOC;
"ONBITHI IO PA3IOKEHUIO [TucEMeHHbIH
OeJoro cBera B CIEKTp" KOHTPOJIb;

JlaGopaTopHas
pabora

73. | CnoxeHune CEeKTPATBHBIX 0.5 Orm/mecga;{ Y CTHBIN
1BeToB. JIJaboparopHast PRpOTAbIPATOpHA, OIpoc;

) IBECTHBIC (bHJ'IBTpBI o
pabota "OmbITHI 1O [IucbMeHHBIH
BOCHPUSTHIO 1IBETA KOHTPOJIb;
MIPEIMETOB TIPH UX JlaGoparopHas
HaOIIOICHUH Yepe3 pabota
LBETHbIE HUIBTPHI"

74. | O6061marmuii ypok 1o Y CTHBIN
teme "CBeToBbI€ sIBIEHUA" OTpoC;

[IuceMeHHBIN
KOHTPOJIb;

75. | KonTposbHas paboTa 1o KoHTposbHas
Teme "CBETOBBIC SIBICHUS" pabota

76. | OmbIThI Pesepdopna n Y CTHBIN
IJTaHEeTapHask MOJENIb aTOMa OIIpOC;

[IuceMeHHBII
KOHTPOJIb;

77. | VicyckaHHe ¥ MOTJIOMICHUE Y CTHBIH

CBETa aTOMOM onpoc;




[ [1icbMEHHBIN

KOHTPOJIb;
78. | JlaGoparopuas pabora OHTqucgaﬁ Jlaboparopnas
MHUKPOJIabopaTopus .
"HabmroAeHuE CIJIONIHBIX U ’ pabora;
JIMHEWYATHIX CIIEKTPOB
u3nydyeHus"
79. | PagmoakTuBHOCTE. Anb(a-, Y CTHBIH
0eTa- U TaMMa-u3aydeHUs OIIPOC;
[TrcbMEHHbBIN
KOHTPOJIb;
80. | JlaboparopHas paboTa UlaGopaTopnblii kKoMmuekT [JTaGoparopHas
" IO KBAHTOBLIM SABJICHUSAM a60Ta
HccnenoBanue Tpekos P
3apsHKECHHBIX YaCTHII IO
¢dororpadusam”
81. | HykioHHAst MOJIEIb Y CTHBII
aTOMHOTO sjIpa OTIPOC;
[lnceMeHHBIN
KOHTPOJIb;
82. | PagvoakTuBHBIE YV CTHBIIM
MIpEeBpaIICHUS OT1poc;
[ IncrMEHHEBIN
KOHTPOJIb;
83. | Pewenue 3azmay no teMe Y CTHBIN
"Ctpoenue siapa, OTIpOC;
paJlMOaKTUBHBIE [InceMeHHBIN
npespanieHus" KOHTPOJIb;
84. | SimepHble peakuuu V CTHBII
OTIpOoC;
[IuceMEeHHBIN
KOHTPOJIb;
85. | DHeprust CBSA3U aTOMHBIX Y CTHBIT
sanep oT1poc;
[IuceMEeHHBIN
KOHTPOJIb;
86. | Peakiuu cuHTE3a U AElICHUS Y cTHBIN
sanep O11poC;
[ IncrMEHHBIN
KOHTPOJIb;
87. | Peakuuu cuMHTE3a U JeJICHUS Y cTHBIN
sanep OTIpOoC;
[ IncrMEeHHBIN

KOHTPOJIb;




88. | Jlosumerpus. 0.25 Ornrraeckast 'V CTHBIIA
JlaGopaTopHas pabota MuKponabopatopi, OIIpOC;
"N3mepenue [TucemeHHBIN
paaunoakTuBHOTO (poHa" KOHTPOJIb;

JlaGopaTtopHas
pabota

89. | O6o6warmui ypox 1o Y cTHBIN
teme "KBaHnToBbIe siBieHUs" OIIPOC;

[T1cbMeHHBI
KOHTPOJIb;

90. |KouTposbHas paboTa 1o KourponbHas
teme "KBaHnToBbIE siBieHUS" pabora

91. |IloBropenue u 0600IIEHHE Y CTHBIH
Marepuaia kypca. Tema OIIpOC;
"MexXaHU4YeCKOe ABUKECHUE [T1ucbMeHHBII
Y CTIIOCOOBI ero onucanus" KOHTPOJIb;

92. |IloBropenue u 0600IIEHKE Y CTHBIH
Marepuana kypca. Tema OIIpOC;
"BzaumoneiicTeue Ten" [ IucbMEeHHBIH

KOHTPOJIb;

93. |IloBTOpeHue U 00OOIIEHUE Y CTHBIH
Marepuaia kypca. Tema Onpoc,
"BzaumoperictBue Ten" [T1coMenHbIi

KOHTPOJIb;

94. |TlosTopenue u 0600IIEHNE Y CTHBIN
Marepuana kypca. Tema OIpocC,
"3aKOHBI COXPAaHEHHUS B [IucboMeHHBIH
MexaHuke" KOHTPOJIb;

95. |IloBTOpenue U 0600IIEHNE Y CTHBIH
Marepuaia kypca. Tema OIIpOC;
"MexaHnYecKHe KOJIeOaHsI [ IucbrMEHHBIN
1 BOJIHBI" KOHTPOJIb;

96. | IToBTOpenue u 060OIICHHE Y CTHBIN
Marepuaia kypca. Tema OIIpOC;
"TemnoBbie ABIEHUA" [IuceMeHHBII

KOHTPOJIb;

97. |IloBropenue u 0000IICHIE Y CTHBIH
Marepuaia kypca. Tema OIIpOC;
"TemnoBbie ABIEHUA" [IuceMeHHBII

KOHTPOJIb;

98. | IloBTOpenue u 06006MIIEHIE Y CTHBIN

Marepuaia kypca. Tema OIIpOC;

"DnexkTpuueckue siBieHus"




[InceMeHHBIM
KOHTPOJIb;
99. |IloBTopenue u 0600IICHUE 1 Y CTHBII
Marepuana kypca. Tema OIIpOC,
"DnexkTpudeckue sBIeHU" [TrceMeHHbIH
KOHTPOJIb;
100. | IToBTopenue u 06061EHKE 1 Y CTHBII
Marepuaia kypca. Tema OIIpOC;
"DNeKTpOMarHuTHbIE [ IucbrMEHHBIH
SIBJICHUS sIBJICHUSA" KOHTPOJIb,
101. | [ToBropenue u 0600IICHNE 1 Y CTHBIH
Marepuana kypca. Tembl OIIpOC;
"JeKTPOMArHUTHBIC [TuceMeHHBIH
BoJIHEI", "CBETOBEIC KOHTPOJIb;
sIBIICHUS "
102. | UroroBast KOHTpOIBHAS 1 1 KonTposnbHast
paborta 1o Kypcy Qpu3mnku 7- pabora;
9 knaccos
OBIIEE KOJIMYECTBO YACOB |102 |8 15
I10 ITPOIT'PAMME
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