


INOACHUTEJIBHASA 3AITMCKA

Copep:xanue MporpaMMbI HAMPaBJICHO Ha POPMHUPOBAHUE €CTECTBEHHOHAYYHON TPAMOTHOCTH YYAIIUXCSI U
OpraHM3aIMI0 U3ydeHus (PU3UKH Ha JeSTeIbHOCTHON OCHOBE. B Hell yuuThIBaroTCSl BO3MOKHOCTH IIpeIMeTa
B peaymm3anuu Tpedoanuii ®I'OC OOO k mIaHupyeMbIM JTUIYHOCTHBIM U METAINIPEAMETHBIM PE3yjIbTaTaM
0o0ydeHus, a TaKKe MEXKIPEIMETHbBIE CBSI3U €CTECTBEHHOHAYUHBIX YUCOHBIX MPEJAMETOB Ha YPOBHE
OCHOBHOTO 00I11eT0 00pa30BaHusl.

OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEIMETA «®PU3UKA»

Kypc pusuku — cucremooOpa3yromniuii st €CTeCTBEHHOHAYUYHBIX YU€OHBIX MPEIMETOB, TOCKOIBKY
duznyecKue 3aKOHBI JIKAT B OCHOBE MPOILIECCOB U SIBJICHUI, U3y4aeMbIX XUMUEH, Onoorueii, acTpoHoOMHe
u puznveckoit reorpadueii. Pusmka — 3TO MpeaAMET, KOTOPHIH HE TOJBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYUYHYIO KapTUHY MHpPa, HO U MPEJOCTaBIsIeT Hanboee sicHble 00pa3iibl IPUMEHEHUS HAyYHOTO
MeTO/Ia TIO3HAHMUS, T.€. CIIoco0a MOIy4YeHHsI TOCTOBEPHBIX 3HaHMi 0 Mupe. Hakownel, ¢pusznka — 310
peIMeT, KOTOPBII Hapsdy ¢ APYTUMHU €CTECTBEHHOHAYYHBIMU MTPEeIMETaMH JIOJDKEH J1aTh MIKOJIbHUKAM
npecTaBiIeHne 00 yBIEKAaTeIbHOCTH HAYYHOTO UCCIIEIOBAHUS U PAIOCTH CAMOCTOSTEILHOTO OTKPBITHUS
HOBOT'O 3HAHMSI.

OpHa 13 r1aBHBIX 33/1a4 PU3NYECKOT0 00pa30BaHusl B CTPYKType o0IIero o0pa3oBaHus COCTOUT B
(bopMHUPOBaHUH €CTECTBEHHOHAYYHON IPaMOTHOCTH U UHTEpECca K HayKe Y OCHOBHOW MacChl O0y4aroIInXcs,
KOTOpPBIC B JAJIbHEUIIIEM OyIyT 3aHSATHI B CAMBIX pa3HO 00pa3HBIX cdepax nesrenbHocTu. Ho He MeHee
BYKHOU 3a/1a4eil SIBJISICTCS BBISBIICHUE U MOATOTOBKA TAJaHTIMBBIX MOJIOJBIX JIFOJEH JJI MPOJAOHKCHUS
00pa30BaHUs U JATBHEHUINCH MPOPECCHOHATBHOMN JICATEIFHOCTH B 001aCTH €CTECTBEHHOHAYYHBIX
MCCJICIOBAHMM M CO3/IaHUH HOBBIX TEXHOJIOTHH. COTJIACHO MPUHITOMY B MEXIYHAPOIHOM COOOIIECTBE
ompezeneHuio, EcrecTBeHHOHAYYHAsI TPAMOTHOCTh — 3TO CITIOCOOHOCTD YeJIOBEeKa 3aHMMATh aKTUBHYIO TPaXk-
JTAHCKYFO TIO3HIIMIO 10 OOIIECTBEHHO 3HAYMMbIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMU HAyKaMU, U €r0
TOTOBHOCTb UHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UJleAMH. HaydHO rpaMOTHBIN 4EeJIOBEK CTPEMHUTCS
y4acTBOBATh B pTYMEHTHPOBAHHOM OOCYXACHUH MTPOOIIeM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSM, 4TO TpeOyeT OT Hero CIEeIYIONINX KOMIETEHTHOCTEH:

— HAY4HO OOBICHSATH SIBJICHUA,
— OIICHUBATh U TIOHUMATh OCOOCHHOCTH HAay4YHOI'O UCCIICAOBAHUA,
— HHTCPHPCTUPOBATH JAHHBIC U UCIIOJIB30BATh HAYUHBIC JOKA3aTCIbCTBA AJIA ITOJTYYCHUS BHIBOIOB.

N3zyuenune pus3nku cnocoOHO BHECTH pelaloIuii BKIal B pOPMHUPOBAHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH 00YYarOIUXCsl.

HEJIN U3YYEHUA YYEBHOI'O IPEJIMETA «®PU3UKA»

enu nzyuyenus U3k Ha ypoBHE OCHOBHOTO 0011ero o0pa3oBaHus onpenenacHsl B Konmnenun
MpenoiaBanus yueOHoro npenamera «Pu3nkay B 00pa3oBaTeIbHBIX opranu3aiusax Poccuiickoit denepanuu,
pean3yIoIrX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrpaMMbl, YTBEPKAEHHON perenneM Komieruu
MunncrepcTsa npocsenienus: Poccuiickoit @eneparym, mpotokoi ot 3 nekadpst 2019 r. Ne [TK-4BH.

Lenu u3yuenus Gu3MKu:

— MnpuoOpeTeHre HHTepeca U CTpeMIIeHUs1 00ydJaloluXcsl K HAyYHOMY U3YUYEHHUIO TPUPOJIbI,
pa3BUTHE HMX UHTEIJICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

— Pa3BUTHUC HpQI[CTaB.HeHI/Iﬁ 0 HAYYHOM MCTOJC MO3HAHUA U (1)OpMI/Ip0BaHI/Ie HUCCICOO0BATCIBCKOTO

OTHOILICHHS K OKPYIKAIOIIUM ABJICHUAM,



— (opMHUpOBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa H3yYeHHUsI OCHOB CTPOCHHS MaTepUH U
(yHIaMEHTAJIbHBIX 3aKOHOB (DH3UKH;

— (opmupoBanue npeAcTaBIeHU 0 POy PU3UKU I Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH
M TEXHOJIOTHIA,

— pa3BHUTHE NPEACTABICHUIN 0 BO3MOXKHBIX cepax Oyaymien mpodeccnoHaIbHOR e TeTbHOCTH,
CBSI3aHHOM C (DU3MKOH, MOJTOTOBKA K JaJbHEHIIEMy O0YYEHHIO B 3TOM HaIPaBJICHUU.

JlocTKEeHHE ATHX IIeJIe Ha YPOBHE OCHOBHOT'O 001Iero 00pa3oBaHus 00€CIIeUnBaCTCs pelIeHUEeM
CJICYIOIINX 3a]1ay:

— npuoOpeTeHre 3HaHui O JUCKPETHOM CTPOEHHMH BELIECTBA, O MEXaHUYECKUX, TETIOBBIX,
JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUIX;

— HpI/IO6peTeHI/Ie YMGHI/Iﬁ OITMCBLIBATH U OOBICHATH (bnmqecm/le SABJICHHA C UCIIOJIBb30BaAHUECM
IMMOJIYUCHHBIX 3HaHPII>i;

— OCBOCHHEC MCTOJ0B PCHICHUS HpOCTGfII.HPIX paC‘IéTHLIX 3aJa4 C UCIIOJIb30BAHHUECM (I)I/ISI/I‘ICCKI/IX
MOI[GJIGﬁ, TBOPYCCKUX U MMPAKTUKOOPUCHTHUPOBAHHBIX 3a1a4,

— pa3BUTHE YMEHUN HAOJII01aTh MPUPOIHBIE SIBJICHUS U BBIIOJIHSATH OIBITHI, JJAOOPATOPHbBIE padOTHI U

OKCIICPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITI0JIB30BAHUCM U3MEPHUTCIIbHBIX HpI/I60pOB;

— OCBOCHHE MPUEMOB PabOTHI ¢ HHPOPMAITUEH PU3NIECKOTO CONEePIKaHUs, BKIIOYast HH(POPMAITHIO O
COBPEMEHHBIX JOCTIKECHUSIX (PU3UKH; aHAIU3 U KPUTHYECKOE OLIEHUBaHUE MHPOPMAIIIH;

— 3HAKOMCTBO O chepamu MPOPeCCHOHATBHON JIEITeIHLHOCTH, CBI3aHHBIME ¢ (DU3HKOU, U
COBPCMCHHBIMU TCXHOJIOIUAMU, OCHOBAHHBIMU HA JOCTUKCHUAX (1)I/ISI/I‘~IGCKOI\/'I HayKH.
MECTO YYEBHOT' O IIPE/IMETA «®U3UKA» B YUEBHOM IIJIAHE

B cootBercTtBUM ¢ ®I'OC OO0 dusnka siBusercs 00s3aTeTbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
obmero oopazoBanusi. JlaHHas mporpamMma npeaycMaTpuBaeT uzydeHue Gu3uku Ha 6a30BOM ypoBHE B 9
kjacce B 00béMe 102 yaca no 3 yaca B HeZleNto.



COJEPXAHUE YYEBHOI'O IIPEAMETA

Pa3zgen 1. Mexanunueckue iBJICHUSA

Mexannueckoe ABuxeHue. MarepuaibHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHUYECKOTO
JIBWKEeHUA. PaBHOMEpHOE MPSAMOJIMHENHOE ABMKEHKE. HepaBHOMEpHOE NMPAMOJIMHENHOE JBUKECHUE.
CpenHsisi ¥ MTHOBEHHAsi CKOPOCTb TeJa TP HEPAaBHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOyckopeHHOE MpsiMoInHelHOe nBrkeHre. CBoOoHOE magenue. OnbIThl [anwes.

PaBHOMepHOE BUKEHUE 110 OKpY>kHOCTH. [lepros u yactota obpamienus. JIunelinas u yriioBasi CKOpOCTH.
LlenTpocTpeMuTenbHOE YCKOPEHHUE.

[Tepssiii 3akoH HetoToHa. BTOpoi 3akon Hetotona. Tpetuii 3akon Hetotona. [Ipunuun cynepno3unuu
CHII.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHMs: CHla TPEHUS CKOJIbXXEHUS, CHJIa TPEHUS MIOKOSI, IPYTHe BUBI
TPEHUSL.

Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MajieHus. J|BUyKeHue miaHeT
BokpyT Connua (MC). [lepBast kocMuyeckasi CKopocTb. HeBecoMOCTh U Tieperpy3Ku.

PaBHOBecue maTepuanbHON TOUKU. AOCOTIOTHO TBEPAOE Tesno. PaBHOBecHe TBEPIOTO TeNa ¢ 3aKPEIIEHHOM
OChIO BpauieHus. MoMmeHT cuiibl. LleHTp TsxecTu.

Nmnynbe Tena. U3menenue umiyibca. MiMmysbe cuibl. 3aKOH COXpaHEHUs! UMITyJbca. PeakTuBHOE
newxenue (MC).

Mexanunueckas paboTa 1 MOITHOCTh. PaboTa cuit TSHKeCTH, ynpyrocTH, TpeHust CBs3b SHEpruu 1 paboThl
[loTenuuanpHas 3Heprust Tena, MOJAHATOTO HaJl HOBEPXHOCTHIO 3eMiiu. [loTeHInaibHas SHEPrusl CKaTou
npyxuHbl. Kunetnueckas sHeprusi. Teopema o KHUHETUUECKOM 3HEPTUU. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEpPTUHU.

Hemoncmpayuu

Halmronenrne MexaHM4eCKOTO ABUKEHUS TeJIa OTHOCUTEILHO Pa3HBIX TEJl OTCUETa

CpaBHeHHE MyTeH U TPACKTOPUN JBMKEHHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIHHO Pa3HbBIX TEJ OTCUETa
H3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJIMHERHOTO IBUKEHUS

HccnenoBanne Nmpu3HAKOB PAaBHOYCKOPEHHOTO JABUKECHUS

o s~ wbh e

Habumroienue nBuxeHus Tena 1no oKpy>KHOCTH
6. HalOiroteHne MexaHU4eCKUX SBJICHHH, IPOUCXOSIINX B CUCTeMe OTcuéTa « Tenmexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUHM OTHOCUTENBHO KaOMHeTa (pU3nKu
7. 3aBUCHMOCTb YCKOPEHUS Tejla OT Macchl TeNa U JeHCTBYIOIIENH Ha HErO CUJIbI
8. HalGmonenne paBeHCTBA CHIT TIPY B3aUMOZICHCTBUH TEI
9. M3meHeHue Beca Tema MPH YCKOPSHHOM JIBUKECHUHT
10.ITepenava nmmybca Mpy B3aUMOICCTBUH Tl
11.ITpeobpazoBanusi SHEPTUH MPU B3AUMOAECUCTBUN TEI
12.CoxpaHeHune uMIyJibca Ipu HEYNIPYTOM B3aUMOIEHCTBUHU
13.CoxpaHeHue UMITyJIbca IPHU a0COTIOTHO YIPYTOM B3aUMOAEHCTBUN
14.Ha6umro/ieHre peakTUBHOTO JIBMXKEHUS
15. CoxpaHeHHe MEXaHUYECKOM dHEPruu Npu CBOOOIHOM IaJIEHUU

16. CoxpaHeHHE MEXaHWYECKON PHEPTUN IIPU IBHKEHHUH TeJIa MO AEMCTBUEM IIPYKUHBI

Jlabopamopuwvie padbomwt u onvimol

1. KoHctpyupoBaHHe TpakTa JiJIsl pa3roHa U JallbHEHIIEr0 paBHOMEPHOTO IBUYKEHUS IIaphKa WIN
TEJEKKH

2. Omnpenenenue cpeHe CKOPOCTU CKOJIbKEHUS OpyCKa MIIM JBUKEHHSI IapyKa [0 HAKJIOHHON



IJIOCKOCTH

3. Omnpenenenre yCKOpeHHs Tela MPH paBHOYCKOPEHHOM JIBH>KEHUU MO HAKJIOHHOM MJI0CKOCTH

4. HUccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JBUKEHUH 0€3 HauaJbHOM
CKOPOCTH

5. IIpoBepka rumnoTes3bl: €y NPy PaBHOYCKOPEHHOM JBMKEHUH 0€3 HauaJbHOW CKOPOCTH IMYTH OTHOCSITCS
KaK psiJl HEYETHBIX YUCEII, TO COOTBETCTBYIOIIHNE TPOMEKYTKH BPEMEHU OJJUHAKOBBI

6. HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHHSI OT CUJIbl HOPMAJIBHOT'O 1aBIICHUS

7. Omnpenenenne K03PPUITMCHTA TPSHUS CKOJIBKEHUS

8. Ompenenenue KECTKOCTH MPY>KUHBI

9. Ompenenenune paboTHI CUIIBI TPEHUS IPH PABHOMEPHOM JBI)KEHUH TeJIa TI0 TOPU3OHTAIBHOM
MIOBEPXHOCTHU

10.Ompenenenne pabOThI CUIIBI YIIPYTOCTH MIPH MOIBEME TPY3a € UCIOJIb30BAaHUEM HETMOABIKHOTO U
IIOJIBUYKHOT'O OJIOKOB

11.M3yueHue 3aKkoHa COXpaHEHUs SHEPTUU

Pasznea 2. MexaHu4eckue K0JIe0aHUA U BOJIHBI

KonebarenbHoe amxenne. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHUIl: epuo/i, 4acTOTa, aMILUIUTY1a.
MaremaTtuueckuii U Ipy>XKUHHBIN MasTHUKH. [IpeBpaliieHue sHepruu npu KojaedaTreaIbHOM ABUKCHUU.
3aryxaromue konebanus. Beinyxennsie koiebanus. Pezonanc. Mexanndeckue BoiaHbl. CBOHCTBa
MeXaHU4eCcKuX BOJIH. [Ipo onbHBIE U TOonepeyuHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€ paclpOCTPAHEHHUS.
MexaHuueckue BOJIHBI B TBEPAOM Tele, ceiicmuueckue BosiHbl (MC).

3ByK. 'poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpaskeHue 3Byka. udpa3Byk u yinbTpa3ByK.

Hemoncmpayuu

1. HaGmoieHue kosebanuit Te noJ IeHCTBUEM CHUJIBI TSDKECTH U CUJIBI YIPYTOCTH
2. HaGmoienue konebaHuii Tpy3a Ha HUTH U Ha IPY>KUHE

3. HaGmroieHue BbIHYXJICHHBIX KOJIEOAHUH U pe30HaHca

4. PacipocTpaHeHue MPOO0IbHBIX U MONEPEYHBIX BOJIH (Ha MOJAEIIH)

5. HaGmroieHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI

6. AKycTuuecKkuil pe3oHaHC

Jlabopamopusie pabomot u onvimol

1. Onpenenenre 4acTOThHI U IepUoOAa KojaeOaHU MaTeMaTHYECKOT0 MasiTHUKA

2. OnpeneneHue 4acTOThl U EPHOJIa KOJIeOaHH MPYKUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCIMOCTH TIepro/ia KoJieOaHH MOABEIIEHHOTO K HUTH TPpy3a OT JUTMHBI HUTU

4. UccnenoBaHue 3aBUCMMOCTH TIEpH0/1a KOIeOaHUH MPY>KUHHOTO MassTHUKA OT MacChl Tpy3a

5. [IpoBepka HE3aBUCUMOCTH TIepHOa KoJebaHuii Trpy3a, MOABEIIEHHOTO K HUTH, OT MacChl rpy3a

6. ONBITHI, IEMOHCTPUPYIOIIHIE 3aBUCUMOCTh TIEpHOoIa KoJdeOaHUui Py KMHHOTO MasiTHUKA OT Macchl Irpy3a
U KECTKOCTHU MPYKUHBI

7. U3mepenune yckopeHus CBOOOTHOTO MaIeHUS

Pasznen 3. :‘)HeRTpOMaFHHTHOC M0JI€ U 3JICKTPOMATHUTHBIEC BOJIHBI

DNEeKTPOMarHuTHOE 10J1€. DIEKTPOMarHUTHbIE BOJHBL. CBONCTBA 3JIEKTpOMarHUTHBIX BOJH [1lkana
3JIEKTPOMAarHUTHBIX BOJIH. Vcrioap30BaHUE 271EKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U.
DnexTpoMarauTHas npupoja ceeta. CkopocTh cBeTa. BoiHOBBIE CBOICTBA CBETA.

Hemoncmpayuu
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH
2. BoiHOBEIC CBOMCTBA CBETA



Jlabopamopnwvie padbomot u onvimol

1. VI3yueHue CBOMCTB 2JIEKTPOMAarHUTHBIX BOJIH C IOMOIIIbIO MOOMIILHOTO TeneoHa

Pa3znea 4. CBeToBbI€C ABJICHNSA

JlyueBast monensb cBera. Mctounnku ceta. [IpsmonuHeitHoe pacnpocTpaneHue ceeta. 3armenusi CoiHua u
Jlynbl. Otpaxenue ceta. [1mockoe 3epkano. 3aKoH OTpakKeHHUs CBETA.

[Ipenomiienue cBeta. 3aKoH npenomieHus ceera. [loaHoe BHyTpeHHee oTpakeHue cBeTa. Vcnonb30Banue
MOJIHOTO BHYTPEHHETO OTPAXKEHHS B ONTHYECKUX CBETOBOAX.

JIunza. Xox mydeii B muH3e. Ontuyeckas cucrema oroanmnapara, MUKpockora u Teneckona (MC). I'ma3
KaK ONTHYecKas cuctema. bin3opykocTs U 1abHO30PKOCTbD.

Pasnoxxenue 6enoro csera B cektp. OnbiTel HpioToHa. CriojkeHne CeKTpaabHBIX IBETOB. Jlucnepcus

CBCTaA.

Hemoncmpayuu

[IpsimonrHENHOE pacIpOCTPaHEHUE CBETA.

OTtpakeHue cBera.

[Tonyuenue n300pakeHHit B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTudeckuii CBETOBO/I.

Xox nydeit B coOuparorieit JuH3e.

Xoq tydeil B pacCeuBaOLICH JIMH3E.

O N gk DR

HonyquI/Ie H306pa)1(eHHI>i C IIOMOIIBIO JIMH3.

©

[Ipunnun nevictBus Goroanmnapara, MUKPOCKOIA B TEJIECKOIIA.
10.Monens riasa.

11. Pa3noxeHue 0eNoro cBeTa B CIEKTP.

12.Tlomy4yenue 6€10T0 CBETa MPH CI0KEHUHM CBETA PAa3HBIX I[BETOB.

Jlabopamopusie pabomot u onvimol

1. UccnenoBanue 3aBUCUMOCTH yIJla OTPa)KE€HHUsI CBETOBOTI'O JIy4a OT yrJja MajeHHsl.

2. MzydeHne XapaKTepUCTHK H300pKEHUS TIPEMETA B TUIOCKOM 3epKalie.

3. UccnenoBanne 3aBUCIMOCTH yTJIa IPEIOMIICHHUS] CBETOBOTO JIyda OT yIJia IaIeHUs] Ha TPAHMIIE «BO3IYX
—CTEKJIO».

4. [Tony4yeHue n300pakeHHii C TOMOIIBIO COOMPATOIIEH TUH3BI

5. Onpenenenne GOKYCHOTO PACCTOSIHHS U OIITUYECKON CHJIBI CO OMPAIOIIEH TUH3BI.

6. OOBITHI 1O Pa3NOKEHUIO OEIOTO CBETA B CIIEKTP.

7. OUBITHI IO BOCTIPUSITHIO IIBETA MTPEIMETOB MPHU MX HAOTIOEHUH Yepe3 IBETOBbIC (DUITBTPHI.

Pa3nen 5. KBantoBblie aBJIeHUS

OmnbiThl Pesepdopaa u muianerapuas moziens atoma. Mojens atoma bopa. Mcnyckanue u nornomnieHue
cBeTa aroMoM. KBaHThI. JIuHeuaTeie crieKTphl.

PagnoaktuBHOCTH. Anb(da, Oeta u raMmanzinyuenusi. CTpoeHue aToMHOro aapa. HykionHas Mojenb
aTOMHOTrO siapa. M30Tonsl.

PanuoaxTtuBHbIE npeBpaiienus. lleproa nomypacnaaa aTOMHBIX S€Ep.

SnepHble peakiy. 3aKOHBI COXPAHEHUS 3apsAA0BOTO M MACCOBOTO YMCEN. DHEPIHsl CBSI3U aTOMHBIX S7ep.
CBs13b Macchl M 9Hepruu. Peakuuu cunresa u nenenus saaep. Merounnku sHeprun Conuna u 38831 (MC).

Anepnast sHepreruka. JIelcTBUS paIlOaKTUBHBIX U3Ty4YeHUN Ha kuBbIe opranu3mMbl (MC).

Jemoncmpayuu



1. CexTphl U3TYYCHUS U TTOTJIOIICHHUS.

2. CrieKTphl pa3InYHbIX Ta30B.

3. Cnextp BOAOpOIA.

4. HabmroieHne TpekoB B kamepe BuiibcoHa.

5. Pabota cuérunka HOHU3UPYIOIINX U3ITyYCHHH.

6. Peructpanst u3nydeHus IpUPOIHBIX MHHEPAJIOB U MPOYK TOB.

Jlabopamopuuvie padbomot u onvimol

1. HaGmtoeHue CIuIONIHbIX U JIMHEWYAThIX CIIEKTPOB U3JIyUEHUS.

2. UccnenoBanue TPEKOB: M3MEPEHNE YHEPTUH YACTHIIBI 110 TOP MO3HOMY ITyTH (110 hoTorpadusim).
3. U3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpUTEIBbHO-0000IAIOIIIMIA MOYJIb

[ToBTOpPUTENBEHO-0000IIAIOIMINK MOJTYJIb TPEIHA3HAYEH ISl CUCTEMaTH3alluy U 0000IIeHHS TPEAMETHOTO
COJIEp>KaHUs U OIBITA JEATSIILHOCTH, TPHOOPETEHHOTO MPU U3YUESHUH BCETO Kypca PU3NKH, a TAKKE JIS
noAroToBKA K OCHOBHOMY TOCYJapCTBEHHOMY dK3aMeHy 10 (hU3HKe Al 00yUyaronuxcs, BIOPaBIIMX 3TOT
y4eOHBIN MpeIMeT.

[Ipu u3yyeHun JaHHOTO MOJYJIA PEANU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIBI IEATEIIbHOCTH, HA OCHOBE
KOTOPBIX 00ECIIeUnBAETCS JOCTHKEHHE MTPEIMETHBIX M METANPEeIMETHBIX TIAHUPYEMBIX PE3YyJIbTaTOB
o0ydeHus1, GOpMUPYETCSl ECTECTBEHHO-HAYYHAasi TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOOB HUCCIIEIOBAHUS
SBIICHUY TPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSICHATH PU3NYECKUE SIBICHUS, TPUMEHSS
MOJIyYEHHbIEC 3HAHUS, PELIATh 3a/1a4, B TOM YUCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpyHUIMIIHATBEHO AESATENBHOCTHBIN XapakTep JaHHOIO pa3/iena pealn3yeTcs 3a CUET TOro, YTO ydalluecs
BBITIOJIHSIIOT 33JJaHUsA, B KOTOPBIX UM IIpeIaraercs:

— Ha OCHOBE TIOJTyUEHHBIX 3HaHUH Pacro3HaBaTh U HAYYHO OOBICHATH (PU3UUECKHE SIBICHUS B
OKpY’Karolllel MpUpoJie ¥ NOBCEAHEBHOM KU3HU;

— HCIIOJIB30BATh HAYYHBIC METOAbI UCCIICIOBAHUS (I)I/I3I/I‘ICCKI/IX HBJ'IeHHfI, B TOM YUCJIC I ITPOBCPKU

TUIOTE3 U NOJIYUYCHUS TCOPCTUUCCKHUX BBIBOIOB,

— OOBICHITH HAay4YHBIC OCHOBBI Han0oee BaXKHBIX I[OCTI/I)KGHI/II\/'I COBPCMCHHBIX TCXHOJ’IOFI/Iﬁ,
HaIpuMeEp, NPaKTUICCKOr'0 UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB SHCPIrMU HAa OCHOBEC 3aKOHA IIPe-
BpallICHUA U COXPaHCHHA BCEX U3BECCTHBIX BUOB 3HCPTHUHU.

Kaxxnas u3 Tem maHHOrO0 pasnesna BKIIOYAET IKCIEPUMEHTAIBHOE UCCIIeI0BaHE 0000IIa0IIero
xapaktepa. Pa3nen 3aBepiaercst mpoBe/IeHHeM TUAarHOCTHYECKOM U OIEHOYHON PaboThI 3a Kype OCHOBHOM

IIKOJIBI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

N3yyenne pusmuku B 9 Kilacce HaNpaBiIeHO Ha IOCTHKEHHE 00yUYaIOIIUMUCS INYHOCTHBIX,
METaIPEeIMETHBIX U MPEIMETHBIX PE3YIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI
Ilampuomuueckoe 6ocnumanue:
— TPOsIBJIIEHUE HHTEpeca K UCTOPUU H COBPEMEHHOMY COCTOSTHHIO POCCHICKON (PM3UUECKON HAYKH;
— IICHHOCTHOE OTHOILICHHE K JOCTHKCHHUSIM POCCUUCKUX YUEHBIX (PU3HUKOB.
I'pasicoanckoe u 0yxo6no-upascmeennoe ocnumanue:

— TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKIEHUHU OOIIECTBEHHO-3HAYMMBIX U 3THYECKUX MTPOOIIEM,
CBSI3aHHBIX C IMPAKTUYECKUM MPUMEHEHNUEM JTIOCTHKEHUH (PU3UKY;

— OCO3HAaHHC BaA’)KHOCTU MOPAJIbHO-3THYCCKUX NPUHIHUIIOB B ACATCIIBHOCTU y‘IéHOFO.
Icmemuueckoe gocnumanue:

— BOCIIPHUATHE 3CTETHUECKUX Ka4eCTB (PU3NIECKOM HAyKH: €€ TapMOHMYHOTO IOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH.

l[ermocmu HAYYHO20 NO3HAHUA:

— OCO3HaHHC ICHHOCTHU (bH?»H‘lGCKOﬁ HAayYKH KaK MOIITHOTO UHCTPYMCHTA IO3HAHHWA MHPA, OCHOBBI
Pa3sBUTHUA TeXHOHOFHﬁ, BasKHEHIIICH COCT&BJ’IHIOH.ICIZ KYJBbTYPBbI;

— pa3BUTHE HAYYHOH JTF0003HATENILHOCTH, MHTEpPECA K UCCIIEIOBATENLCKOMN IeATETHbHOCTH.
Dopmuposanue Kyabmypol 300p06b5 U IMOUUOHATLHO20 O1A20N0NYYUA:

— OCO3HaHHe LIEHHOCTH 0€30MacHOro 00pa3a KU3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM MUPE,
Ba)XHOCTH MPABHII O€30MAaCHOTO MOBECHHUS Ha TPAHCIIOPTE, Ha IOPOTaX, C ANEKTPUUECKUM H TEIIJIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBHSIX;

— c(opMHpOBaHHOCTh HaBbIKa pe(IeKCUH, IPU3HAHUE CBOETO MIpaBa Ha OMHUOKY M TaKOIo Xke MpaBa y
JIPYroro 4eaoBeKa.

Tpyooeoe éocnumanue:

— AKTHUBHOC Y4aCTHC B pCHICHUHN ITPAKTUYICCKUX 3aJa4 (B paMKax CEMbH, IIKOJIbI, TOPOAA, Kpa}l)
TEXHOJIOTUYECKOM M COLIMAJIbHOM HaIIpaBJICHHOCTH, TpC6YIOH_[I/IX B TOM 4YHUCJIC 1 (I)I/I3I/I‘-ICCKI/IX 3HaHI/II71;

— MHTEpec K MPaKTHUECKOMY H3YyYEHHUIO Mpodeccuid, CBA3aHHBIX C (PUUKOI.
JKonocuueckoe eocnumanue:

— OpUCHTAllUA Ha TPUMCHCHUC (1)I/I3I/IquKI/IX 3HAHUH JJIs1 peuicHud 3a/1a4 B obactu Opr)KaK)IJ_ICﬁ
CpCAbl, IIIaHUPOBAHUA ITOCTYIIKOB U OIICHKU UX BO3MOKHBIX MMOCJIEACTBUI JJIs Opr)KaIOIJ_ICﬁ CpCakbl;

— OCO3HaHHE TIIO0ATBHOTO XapakTepa IKOJOTHYECKUX MPOOJIeM U IyTel UX perIeHusl.
Aoanmayusa o0yuarouecoca K U3MEHAIUWUMCA YCI08UAM COUUATbHOU U RPUPOOHOIL CPedbl:

— MOTPeOHOCTh BO B3aMMOJIEHCTBUY IIPU BHITIOJHEHUH UCCIIEI0BAaHUIN U MPOEKTOB (hH3HUECKOIN
HAIPABJIEHHOCTH, OTKPBITOCTD OIBITY ¥ 3HAHUSAM JPYTHX;

— IOBBIIICHUC YPOBHA CBOEH KOMIIETEHTHOCTH 4Cpe3 MPAKTUUCCKYIO ACATCIBbHOCTD,

— TOTpeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hcie (GOPMYITUPOBATh UACH, MOHATHS,



TUTIOTE3bl 0 (PU3NYECKUX OOBEKTAX W SBICHUSX;
— OCO3HaHHE Ne(HUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;
— IJIAaHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHNUH HOBBIX (DH3MYECKHUX 3HAHUIA;

— CTPEMIICHUEC aHAJIM3UPOBATh U BBIABJIATE B3aAUMOCBA3U ITPUPOIEI, O6HI€CTBa 1 5KOHOMHKH, B TOM
YHCJIC C UCITIOJIb30BAHUEM (bl/ISI/ILIeCKI/IX 3HaHI/II>'I;

— OIICHKAa CBOMX JICUCTBHH C YUETOM BIUSHHS HA OKPYXKAIOIILYIO CPEIY, BOZMOXKHBIX II00ATBHBIX
IIOCJICICTBHIA.
METAIIPE/IMETHBIE PE3YJIBTATHBI
YHuBepcaabHbIE TO3HABATEIbHBIC JEHCTBUS
Bazoevie nocuueckue oelicmeu:
— BBISIBJISTH M XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKU OOBEKTOB (SIBJICHUH);
— YCTaHaBJIUBaTh CYIICCTBEHHBIN MPU3HAK KJIACCU(PUKALIMKU, OCHOBAHUS JJIs1 000O0IIEHHS U CPAaBHEHUS,

— BBIABIISITH 3aKOHOMEPHOCTH W IPOTHBOPEUHSI B pacCMaTpUBaeMbIX (hakTaX, JAHHBIX M HAOIIOACHUSX,
OTHOCSIIIUXCS K (PU3UYECKUM SIBJICHUSIM;

— BBIABJIATH NPUYUHHO-CJIICACTBCHHBIC CBA3U IIPU U3YUCHHUU (bHSI/I‘-IGCKI/IX SIBIICHUH U IIpOLECCCOB;
ACJIaTh BbIBOJbI C UCITIOJIb30BAHHUEM JCAYKTUBHBIX U NHAYKTHBHBIX YMO38.KJ'II-O‘I€HI/II7I, BbIABHUI'ATh
THUIIOTE3bI O B3AUMOCBA3AX (bPISI/I‘ICCKI/IX BCIINYHH,

— €aMOCTOSTENbHO BbIOMpaTh cr1oco0 peteHus yueOHol Gpu3ndeckoi 3a1aun (CpaBHEHUE HECKOJIBKUX
BapHaHTOB pellIeHUs, BEIOOp Hanbosee MOAXO0IALIET0 ¢ yUETOM CaMOCTOSATEIbHO BbIIEICHHBIX
KpUTEPHEB).

ba3zoevie uccnedoeamennvckue oeiicmeun:
— HCIHOJIb30BaTh BOIPOCHI KAK UCCIIEIOBATEIbCKUI HHCTPYMEHT MO3HAHUS;

— MPOBOJUTH M0 CAMOCTOSITENILHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOXKHBIN (PU3NUYECKUI

OKCIICPUMCHT, HEOOJIBIIIOE HUCCICIOBAHUC (1)I/ISI/I‘ICCKOFO SIBJICHUSA,

— OHICHHBATb HAa IPUMCHUMOCTH U JOCTOBECPHOCTDH I/IH(l)OpMaI_II/IIO, MOJIYUCHHYIO B XOAC UCCICAOBaHUA
HJIN DKCIICPUMCHTA,

— CaMoCTOSATETHHO (GOPMYITUPOBATH OOOOIIEHUS U BEIBOBI IO pe3yJIbTaTaM MPOBEAEHHOTO
HaOJII0JICHUS, OTIBITA, UCCIICIOBAHMUS;

— HPOTHO3UPOBATH BO3ZMOKHOC JlanLHeﬁmee Pa3sBUTHC (1)I/I3I/IIIeCKI/IX IIponecCoOB, a TAKKEC BbIABHUI'aTh

MIPEINOJIOKEHHSI 00 UX PA3BUTHUU B HOBBIX YCIOBUSX M KOHTEKCTaX.
Paooma c unghopmayuei:

— TIPUMEHSTH Pa3InYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIPOCHI IIPH MOKCKE U 0TOOpE HHPOPMALIUU HITH
JAHHBIX C Y4ETOM MPEATIOKEHHOHN yueOHOH PpU3nuecKon 3a1auu;

— aHaATU3UPOBATh, CHCTEMAaTHU3UPOBATh U HHTEPIIPETUPOBATH HH(OPMALIMIO PA3IMYHBIX BUAOB U GOpM
MIpe/ICTaBJICHMUS;

— CaMOCTOSITEIbHO BbIOMPATh ONTUMANIBbHYIO (hOpMY MpeCcTaBlIeHUs: HH(OPMAUU U WIUTIOCTPUPOBATH
pelaeMble 3a/1a4i HECIOKHBIMU CXEMaMH, TarpaMMaMu, HHOW IpaduKoi U X KOMOMHALIUSMH.

YHuBepcanbHble KOMMYHUKATUBHBIC ICUCTBUS



Obwenue:

— B X0jie 00CYX/IeHUs y4eOHOro MaTepHaia, pe3yabTaToB Ja00paTOPHBIX Pa0OT U MPOEKTOB 3a/1aBaTh
BOIIPOCHI IO CYIIECTBY OOCYX/1aeMO TEMbI M BBICKAa3bIBaTh WICH, HAIICJICHHBIC HA PEIICHHUE 331a4l U
HOJIepXKaHUE 0JIaroKeNaTeIbHOCTH OOIECHNS,;

— COIIOCTABJIATH CBOU CYXACHUA C CYKACHUAMU APYTHUX YHYaCTHUKOB JHaJiora, 06Hapy>I(I/IBaTB
pas3iMiIuc u CXO0ACTBO HOBHHHﬁ; BBIPpaXaTh CBOKO TOUKY 3PCHHA B YCTHBIX M IMCbMCHHBIX TCKCTAX;
HY6J'II/ILIHO MMPEACTABIIATDH PE3YyJIbTAaThbl BBIIIOJHECHHOI'O (1)I/I3I/IquKOI‘O OIIbITa (BKCHepI/IMeHTa,
HCCIICIOBaHUA, HpOGKTa).

Coemecmnasn deamenvHocmsy (COmpyOHUYECMaEo0):

— MOHUMAaTh U UCIIOJIF30BATh MPEUMYIIECTBA KOMAHHON ¥ HHIUBUYyaTbHOU PaOOTHI IPU PEIICHUU
KOHKPETHOU (hU3MUECKOM MpOOIEMBL;

— HPpHUHUMATH LCIIN COBMECTHOM ACATCIIBHOCTHU, OPTaHHU30BLIBATH [[GflCTBH?I o €€ JOCTHXKCHUIO:

pacupeaciiTb poJin, O6CY)KI[aTL MpoHECChl U PC3YyJIbTATHL COBMECTHOM pa6OTbI; O606H_IaTB MHCHUA
HECKOJIBbKHX J'IIO,I[GI‘/'I;

— BBIIIOJIHATH CBOIO 4aCThb pa6OTI)I, A0CTUTrasA KAYCCTBCHHOTI'O pE3yJibTaTa 10 CBOEMY HAIIPABJIICHUIO U
KOOPAUHHPYA CBOU IlGﬁCTBHH C APpYTMMH YWICHAMU KOMAaHAbI;

— ONIICHHMBATh KAa4C€CTBO CBOCT'O BKJIaJa B O6HII/Iﬁ IMPOAYKT IO KPUTCPUAM, CAMOCTOATCIILEHO
C(bOpMYJ'II/IpOBaHHBIM yY4aCTHUKaMU BSaHMOﬂeﬁCTBHH.

YHuBepcanbHbIE PEryIATUBHBIC AEUCTBUSA
Camoopzanusayun:

— BBISBIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX, TPEOYIONX I peleHus: GU3nIECcCKux
3HAHUI;

— OPHUEHTHUPOBATHCS B PA3JIMYHBIX MOJX01aX MPUHATHS peIIeHUH (MHIUBUAYaIbHOE, IPUHSATHE
pellieHus B TpyMIe, MPUHITHE PEeILIeHUH TPYyIo);

— CaMOCTOSTENIbHO COCTABJIATh AITOPUTM pelleHHs! (PU3NYECKOH 3a1a4y WIN IIJIaHA UCCIIEI0BAHMUS C
y4E€TOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh MpeiaraeMble
BAPUAHTHI PELLICHUN;

— Jienath BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlIEHUE.
Camoxonmpons (peghnexcus):
— JaBaTb aACKBATHYIO OLICHKY CUTYallUH W NpcjiaraTs IjiaH eé U3MCHCHU,

— OOBSACHATH NPUYUHBI TOCTHKEHUS (HETOCTHKEHHS ) Pe3yJIbTAaTOB ACSITENIbHOCTH, 1aBaTh OLIEHKY
PUOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTHUBBI B ACATEIHHOCTD (B TOM YHUCIIE B X0 BBHIOJHEHUS (PU3UUECKOTO UCCIIETOBAHUS
WJIM TIPOEKTa) HA OCHOBE HOBBIX 00CTOSITENLCTB, MN3MEHUBIINXCS CUTYallMi, YCTAHOBJIEHHBIX OLINOOK,
BO3HUKIIUX TPYAHOCTEH;

— OIICHUBATb COOTBCTCTBUC PE3YyJIbTaTa LICJIIN U YCIIOBUAM.

3M01{MOHa./leblﬁ UHmeslieKkm:

— CTaBUTH ce0s1 Ha MECTO JIPYTrOro YeJIOBeKa B X0JI€ CIOpa WK AUCKYCCHU Ha HAyYHYIO TEMY,
IIOHUMATb MOTUBBI, HAMEPEHHUSI U JIOTUKY IPYTroro.



Ilpunamue ceds u opyzux:

— TpU3HABaTh CBOE MPaBO Ha OMIMOKY MPH pelIeHNH GU3NUYECKUX 3a/1a4 WK B YTBEPKACHUAX HA

Hay4HbIE TEMbI M TAKOE K€ MPaBo JAPYToro.

NNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHBIC pe3yabTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTPAXKATh CHOPMHUPOBAHHOCTD Y 00YHAFOIIUXCS

YMCHHM:

— HCIIOJIb30BATh MOHATHS: CUCTEMa OTCUETa, MaTepraibHas TOUKa, TPACKTOPHUS, OTHOCUTEIHLHOCTh
MEXaHMYECKOT0 JBIKeHUs, nepopmanus (ynpyras, IiacTu4eckas), TpeHue, IeHTPOCTPEMHUTENbHOE
YCKOpEHHE, HEBECOMOCTb U MEPETPY3KH; LICHTP TsHKECTH; aOCONIOTHO TBEPIOE TEJ0, LIEHTP TSKECTU
TBEPJIOTO TeJla, pABHOBECHE; MEXaHUYECKHE KOJIeOaHUs U BOJHBI, 3BYK, HH(PPaA3BYK U YIbTPA3BYK;
AJIEKTPOMAarHUTHBIE BOJIHBI, 1IKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb U J1aIbHO30PKOCTb,

CIICKTPbI UCITYCKAHUA U IMOTTIOLICHUS aJ'II)(I)a, Oeran ramMma-usJIyudCHus, U30TOIIbI, AACPHAA DOHCPIrCTHUKA,

— Ppa3jin4daThb SABJICHUSA (paBHOMepHOG U HCPAaBHOMCPHOC HpHMOHHHCﬁHOG JBHXKXCHUC,
PaBHOYCKOPCHHOC HpHMOHHHCﬁHOG JBHXKXCHHUC, CBO6OI[HO€ MmagcHuc TCJI, paBHOMCPHOC ABUKCHUC I10
OKPY’KHOCTH, B3aUMOJICHCTBUEC TCJI, pCAKTUBHOC IBHIKCHUC, KoJIeOaTeIbHOE JABHOXXCHHUC (3aTyxa}0mHe nu
BBIHYKACHHBIC KOJ'I668.HI/IH), PE30HAaHC, BOJIHOBOC ABUKCHUC, OTPAKCHUC 3BYKA, HpHMOHHHeﬁHOC
pacnnpoCTpaHCHUC, OTPAKCHUC U ITPCIIOMIICHUC CBETA, ITIOJIHOC BHYTPCHHEC OTPAKCHUC CBCTA,
Pa3JI0KCHUC Oesoro ceera B CIICKTP M CIIOKCHUC CIICKTPAJIbHBIX LIBCTOB, AUCIICPCUA CBCTA,
C€CTCCTBCHHAA PaAUOAKTUBHOCTb, BOSBHUKHOBCHHC JIMHEIYaToro CIICKTpa I/I?,le‘-IeHI/ISI) 10 OIMMCAaHUIO UX

XapaKTepHBIX CBOMCTB M HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TAaHHOE (PH3HUUECKOE SBICHNUE;

— pacro3HaBaTh NPOSIBICHNUE N3YYEHHBIX (PU3NUECKUX SBJICHUI B OKpY’KarolleM MUpe (B TOM 4HCIIe
¢u3nueckue BJICHUS B IPUPOJIE: MPUIUBBI U OTJIMBBI, ABMKEeHUE Tu1aHeT COIHEYHOW CUCTEMBI,
PEaKTUBHOE JIBU>)KEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMH, 3€MJIETPSCECHHUE,
ceificMMuYecKHe BOJIHBI, IIyHaMH, X0, [IBETa T€J, ONTHYECKUE SBJIEHUS B IPUPOJE, OMOIOTUYECKOE
JeficTBHE BUIMMOTO, YIbTPaHOJIETOBOIO U PEHTT€HOBCKOI'O U3ITyUEHUH; €CTECTBEHHBIH
paZMoOaKTUBHBIN (OH, KOCMUYECKUE JIy4H, PaIMOaKTUBHOE U3JIy4€HHUE TIPUPOIHBIX MUHEPAJIOB;
JEMCTBUE PalMOAKTUBHBIX W3JIyUYE€HUI Ha OPraHU3M Y€JIOBEKA), IPU 3TOM IEPEBOUTD IPAKTHUECKYIO
3aJjauy B yueOHYI0, BBIIEISTh CYIIECTBEHHbIE CBOMCTBA/IPU3HAKU (PU3HUECKUX SBJICHUH;

— OIIHUCBIBATb U3YYCHHBIC CBOICTBA T€Il U (bHBH‘lCCKI/IC SABJICHUS, UCIIOJIb3Y A (I)I/I3I/IquKI/IC BCIIMYHHBI
(CpCI[HHH U MTHOBCHHAaAd CKOPOCTH TCJIa TP HEPABHOMEPHOM JIBUKCHHU, YCKOPCHHUEC, ICPCMCIICHUC,
IIyTb, YIrjiOBasd CKOPOCTh, CUJIa TPCHUSA, CHUJIa YIIPYTOCTH, CUJIA TAKCCTU, YCKOPCHUC CBO60I[HOT0

nmaacHus, BEC Tejia, UMITYJIbC TCJld, UMITYJIBC CUJIbI, MCXaHUYCCKaAsA pa60Ta 1 MOIIHOCTD, ITOTCHIIMAJIbHAas

SHEPTUs TCJIa, MIOAHATOI'0 HaZl MOBEPXHOCTHIO 3€MJIU, TIOTCHIIHAJIbHAA SHCPI'Ud C)KaToM MMPY>KUHBI,
KHHCTHUYCCKAd SHCPIrusd, IIOJIHAA MCXaHNYCCKasd SHECPIrus, NCpUoa U 4aCTOTa KOJ'IC68.HHI>1, JJIMHA BOJIHEI,
I'POMKOCTB 3BYKa U BBICOTA TOHA, CKOPOCTH CBCTA, ITOKA3ATCJIb IIPCIIOMIICHUA CpCI[BI); IpH OIIMCaHNUU
IpaBHUJILHO TPAKTOBATH (bI/ISI/IquKI/Iﬁ CMBICJT UCTTOJIb3YCMbIX BCIIMYHH, 0003HaYCHUS U CIANHUIIbI

(bu3NYECKUX BEIMYNH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIIUE TaHHYIO (U3NYECKYIO BEIMYMHY C APYTUMU

BEJIMYUHAMU, CTPOUTH IPpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIUYMH;

— XapaKTCpPU30BaAThb CBOMCTBa TCII, (I)I/I3I/I‘-ICCKI/IC SABJICHUS U TPOUCCCHI, UCITOJIb3Y 3aKOH COXPAHCHUA
OHEPIHH, 3aKOH BCEMHUPHOI'O TATOTCHUA, IPUHIUIT CYIICPIIO3UIUN CUJI, TIPUHIUIT OTHOCUTCIBHOCTH
Fam/meﬂ, 3aKOHBI HI)I-OTOHa, 3aKOH COXpaHCHHA UMITYJIbCA, 3aKOHBI OTPAXCHUA U IIPCTIOMIICHHUA CBETA,
3aKOHBI COXPAaHCHUS 3apAaA0BOI0 U MAaCCOBOT'0 YHUCCI IMPU AACPHBIX PCAKIUAX; ITPU 3TOM JaBaThb

CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTHYECKOE BHIPAKCHUE;



— 00BACHATH (pr3HUECKUEe MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTYyaIHii
MPAKTUKO-OPUCHTUPOBAHHOT'O XapaKTEpa: BbIABIATH NPUINHHO-CIICACTBCHHBIC CBA3U, CTPOUTH O6’b$IC'
HEHHE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOPO Ha 2—3 M3YUYEHHBIX CBOMCTBA (DU3NUYECKUX SIBJICHUH,
(U3HYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pemiath pacuéTHble 3aJa4u (OMUpAIOUINecs Ha CUCTEMY U3 2— 3 ypaBHEHUH), UCIIOJIb3YS 3aKOHBI U
(dbopMyIibl, cBsI3bIBatOIINE (HPU3MUECKHUE BEJTMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/Ia4M 3allHChIBATh
KpaTKO€ YCJIOBHE, BBISIBIISITh HEJJOCTAIOIIUE HIIM N30BITOUHbIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYIIBI,
He0OXOUMBIE Ui PEIIeHHUs, TPOBOAUTH PACUEThl U OLIEHUBATH PEATUCTUYHOCTD MTOJYYEHHOTO
3HaYeHUS PUINYECKON BETUUHHBI;

— paciio3HaBaTb Hp06H€MBI, KOTOPBIC MOKHO PCHINTD IIPHU IMMOMOIIU (1)I/ISI/II-ICCKI/IX MCTOHOB; UCIIOJIB3Yd
OIMMCAHUC UCCIICAOBAHM, BBIACIATL IIPOBCPACMOC NPCAIIOIOKCHUEC, OLICHUBATH IIPABUJIIbHOCTDL ITOPAAKA
IIPOBCACHUA UCCIICA0BAaHNUs, ACJIATh BBIBO/JbI, MHTCPIIPETUPOBATh PE3YJILTAThI Ha6J'II-OI[eHI/II\/'I H OIIBITOB,

— IPOBOJUTH OIBITHI 0 HAOIIOEHUIO (PU3NYECKUX SBJIICHUN WIH (PU3HUECKUX CBOWCTB Tel (M3yUeHUE
BTOpOro 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHMs YHEPTUHU; 3aBUCUMOCTb IIEPHO/Ia KOJICOaHUI
MPYXUHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTU MPYKUHBI U HE3ABUCUMOCTD OT aMILIUTY bl
MaJIbIX KOJICOaHMI; IPSAMOIMHEHHOE pPaclpOCTpaHEHHE CBETa, pasJoKeHHe Oeloro CcBeTa B
CTIEKTp; U3yYSHHE CBOWCTB M300PaKEHHS B TUIOCKOM 3€pKaJie ¥ CBOMCTB N300payKeHUsI IPEIMETA B
coOuparormieli JInH3e; HaOII0IeHNE CIUIOIIHBIX U JTMHEHYATHIX CIIEKTPOB M3IIyYEHHS ): CAMOCTOSATEIIEHO
coOHpaTh yCTaHOBKY M3 U30BITOUHOTO HabOpa 000PY0BAaHUS; OMUCHIBATH X0/ OMBITA M €T0
pe3ysbTathl, GOPMYIHPOBATh BHIBOAbL;

— TPOBOJUTH IIPH HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTpEIeIIsisl CpelHee 3HAYCHHE
u3MepsieMoil Benu4HuHbI (POKyCHOE paccTosiHuE COOMparoliel JIMH3bI); 000CHOBBIBATh BHIOOP criocoda
M3MEPEHUs/U3MEPUTEILHOTO TPUOOPa;

— MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEIMYUH C UCTIOIb30BAaHUEM MPSIMbIX
M3MEepeHuH (3aBUCUMOCTh IyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HauaJlbHOM CKO-
poctu; nepuoja KojebaHuii MaTeMaTUYECKOTO MasiTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH yTJia
OTpaKEHMsI CBETA OT yTIJjla MaJeHUs U yria IPeJOMIICHHUs OT yIJia MaJleHHs): INIaHUPOBaTh UCCIIEN0-
BaHUE, CAMOCTOATEIBHO cCOOMpaTh YCTAaHOBKY, (PMKCUPOBATh PE3yJIbTATHI ITOJYYEHHON 3aBUCUMOCTH

(1)I/I3I/I'-I€CKI/IX BCJINYHNH B BUJIC Ta6J'II/IH n Fpa(l)I/IKOB, ACJIaTb BBIBOJBI 110 PE3YyJIbTaTaM UCCIICAOBAHUAA,

— MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSSI CKOPOCTh U YCKOPEHHE Tela MpU
PaBHOYCKOPEHHOM JIBHJKEHUH, YCKOPEHHE CBOOOAHOTO MaJACHHUSI, KECTKOCTh MPYKHUHbBI, KO3PPHUIIHMEHT
TPEHUsI CKOJIbKEHMUSI, MEXaHHuecKas paboTa U MOIIHOCTh, YaCTOTa U MEepUoJI KoseOaHui
MaTEeMaTHYeCKOro U MPYKUHHOTO MasiTHUKOB, ONTHYECKasl CUJIa COOMpAroIIel JTMH3bI, paliOaKTUBHBIN
(GoH): MIIaHUPOBATh U3MEPEHUS; COOUPATh IKCTIEPUMEHTAIbHYIO YCTAHOBKY U BBITIOJIHATH U3MEPEHUS,
cleysl IPEeMJIOKEHHOW MHCTPYKIIMH; BBIYUCIIATh 3HAYEHUE BEIIMYMHBI U aHAJIU3UPOBATH MTOJTyYECHHBIE
pe3yabpTaThl ¢ Y4ETOM 3aJaHHOU MTOIPELIHOCTH U3MEPEHUN;

— co0uoaTh MpaBuia TEXHUKU 0€30MacHOCTH MPH padoTe ¢ 1abopaTOpHBIM 000PYIOBaHUEM;

— pa3invdaTb OCHOBHBIC ITPU3HAKHU U3YYCHHBIX (1)I/ISI/ILIeCKI/IX MOJIG.]'IGﬁI MaTcpHrajbHasd TOUKA,
a0COJIFOTHO TBép,Z[OC TCIIO0, TOYECYHBIM HCTOYHUK CBCTA, JIy4, TOHKAas JINH34, INITaHCTapHass MOJCJIb aTOMa,

HYKJIOHHad MOACJIb ATOMHOTO SApa;

— XapaxkTepu30BaTh NPUHIUIIBI IEHCTBHUS U3YUEHHBIX IPHOOPOB U TEXHUUECKUX YCTPOHCTB C OMOPOi
Ha UX ONMCAaHUA (B TOM YHCIIE: CIUIOMETP, JATUYMKHU IOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PAKETa,

9X0JIOT, OYKH, IICPHUCKOII, (pOToannapaT, OINITUYCCKUEC CBECTOBOJbI, CIICKTPOCKOII, 1O3UMETP, KaMCpa



Bunbcona), ucnosnb3yst 3HaHUS O CBOMCTBAX (PM3UUECKUX SBICHUN M HEOOXOAUMBIC (DH3nUeCKHe
3aKOHOMEPHOCTH;

— HCIIOJIB30BATh CXEMbI M CXEMaTUYHBIC PUCYHKH M3yUYEHHBIX TEXHUYECKUX YCTPOUCTB,
M3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTHUECKUX MPOIIECCOB MPH PEIICHUH y4eOHO-TIPAKTHUECKUX 3a/1ay;
ONTHYECKHUE CXEMBI JJIS TIOCTPOCHUS H300paXKeHUil B INIOCKOM 3epKajie U coOuparoIeil JIMH3e;

— MPUBOAUTH IPUMEPHI/HAXOIUTH HHPOPMAIUIO O IPUMEpPaxX MPAKTUYECKOTO UCTIOIb30BAHUS
¢bu3nyecKrx 3HaHUM B TOBCETHEBHOM KU3HU AJ1 o0ecrieueHus: 6€301acHOoCTH Ipu o0pallieHuu ¢ npuoo-
pamMH ¥ TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUSI 3J0POBbsI U COOIOCHHSI HOPM SKOJIOTHYECKOT0
MOBEJICHUS B OKPYKAIOLIEH CPEE;

— OCYIIECTBJIATH MOUCK UHPOPMAIUN (PU3NIUECKOTO COIEPKaHUS B ceTH MIHTepHET, cCaMOCTOSTEIBHO
(bopMyHpyst MOUCKOBBIN 3aMIPOC, HAXOAUTD ITyTH OMPEENICHUs JOCTOBEPHOCTH MOIYYEHHON

I/IH(bOpMaI_[I/II/I Ha OCHOBC MMCHOIIUXCS 3HAaHUH U JOIIOJIHUTCIIbHBIX NCTOYHHUKOB,

— HCIIOJIBb30BATh IIPU BLIIIOJIHCHUHN y‘le6HLIX 3aJaHuM HAYYHO-IIOIIYJIAPHYIO JIUTCPATYPY Q)HSHHGCKOFO
COACPIKAHUS, CIIPABOYHBIC MAaTCPUAIIbI, PECYPCHI CECTU I/IHTepHeT; BJI1aACTHb HpI/IéMaMI/I
KOHCIICKTUPOBAaHUS TCKCTA, Hp606paSOBaHI/I$I I/IH(I)OpMaI_II/II/I us3 O,Z[HOﬁ 3HaKOBOM CUCTEMBI B APYTYHO,

— C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(pOpMALIUU U3
HECKOJIbKUX UCTOYHUKOB (DU3UUYECKOT0 COAEPIKaHUs, Ty OIUYHO MPEICTABIIATh PE3yIbTaThl IPOSKTHON
WJIH UCCIIeI0BATEIbCKON AEATEIbHOCTH; IIPU 3TOM I'PAMOTHO MCIOJIb30BaTh U3YyUYEHHbIH NOHATUIHbIIHI
anrnapar u3y4aemMoro pasjesia GU3uKy U COMPOBOXK/IATh BHICTYIUIEHUE MTPE3EHTALUEH ¢ yIETOM
0COOEHHOCTEH ayJJUTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

Omnpenenenne cpeaHeil CKOPOCTH CKOIBKECHHS
Opycka Ui ABMKEHUS LIapUKa 110 HAKJIOHHOM
IIJIOCKOCTH;

AHanu3 1 00cyX)aeHHe ClI0OCO00B MPUOIMKEHHOTO
OIIpeIeIEHUsI MTHOBEHHOU cKopocTH; Onpenenenne
CKOpPOCTH PaBHOMEPHOTO JBMKEHHUS (IIapHKa B
JKUJIKOCTH, MOJIETTH AJIEKTPUUYECKOT0 aBTOMOOWIIS U T. I1.);
Ornpenenenue nyTH, IPpOMIEHHOTO 32 JIaHHBIN
MIPOMEXKYTOK BPEMEHH, U CKOPOCTH TeJla MO TpauKy
3aBUCHMOCTH ITyTHPABHOMEPHOTO IBHKEHUS OT
BPEMECHH;

Ne | HammeHoBaHue KoaunyecTBO 4acoB JlaTta | Buabl 1eATeJIbHOCTH Buani JJIeKTPOHHbIE
n/n | pa3aesioB U TeM BCe | KOHTpOUI | mpakTHy | H3Y4e : (uudposBwbie)
MPOrpaMmbl ro | pHBIE eCKHe HUSI dopm 00pa3oBaTeJIbLHbI
padoTbl | padoThI bl € pecypcehl
KOHTP
0J1s1
Paznen 1. Mexannveckue siBJI€HUA
1.1. | MexaHnn4eckoe 10 |1 1 AHaim3 1 00CY)KICHUE Pa3IMYHBIX IPUMEPOB VYerusiii | http://schoolcollect
JIBHKEHUE U MeXaHU4YeCKOTroABHKeHUs; OOCYXKIeHNE TPaHUL OIpOC; ion.edu.ru/
CIIOCOOBI €ro MMPUMEHUMOCTH MOJICITH «MaTePHUATbHASTOYKA; ITuceMmeHn
ONMCAHUA Onucanme MEXaHUYECKOTO JIBMXKCHUS Pa3IMUHbIMU HBIN
crocobamu(ypaBHeHue, Tabnuna, rpaduk); KOHTPOJI
AHanmu3 )KU3HEHHBIX CUTYallUH, B KOTOPBIX MPOSBISETCS | b;
OTHOCUTEJILHOCTh MEXaHUYCCKOT'O JIBHKCHUS; Kontpon
Habmronenne MEXaHMYECKOTrO IBUIKEHUS TEIa bHas
OTHOCUTENIbHOPa3HBIX TeNl oTcuéra; CpaBHEeHUE ITyTe u | pabora;
TPAeKTOPUH JBUKEHHUS OJTHOTO U TOTO JKE Teja [IpakTuu
OTHOCHUTEJIFHO Pa3HBIX T€JI OTCUYETA; eckas
Amnanu3s Tekcra ["anuiiest 00 OTHOCUTENBLHOCTH pabora;
JIBMDKEHUS;BBITIOJTHEHUE 3aJIaHUM 1O TEKCTY (cMbIicioBoe | Tectupo
YTEHUE);, BaHUC;



http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/

OO0cysx1eHre BO3MOKHBIX TPUHLIUIIOB JACHCTBUS
MpUOOPOB, UZMEPSIOIIUX CKOPOCTH (CITUIOMETPOB);
Brrunciienue nyTv 1 CKOPOCTH ITPU paBHOYCKOPEHHOM
NPSAMOJIMHEWHOM JIBUKEHUU Tena; OnpeneseHue
NIPOUICHHOI'O IIyTHU U YCKOPEHUS JBUKEHUS Tela 10
rpaduKy 3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O
MPSIMOJIMHEWHOTO JIBF)KCHUS TeJla OT BPEMCHH;
OrnpezesieHre yCKOPEHUs Tella IIPU PaBHOYCKOPEHHOM
JIBUYKEHHH 110 HAKJIOHHOU TIIIOCKOCTH; M3Mepenue
MEPUOJIa U YaCTOTHI OOPAIIEHHS TeJa 10 OKPYKHOCTH;
Ornpenenenre CKOPOCTH PAaBHOMEPHOT'O ABVIKCHHS TeJIa 110
OKPY>KHOCTH;

Pemenue 3a1aq Ha onpeieicHUE KHHEMATHIECKUX
XaApaKTCPUCTUK MEXAaHUYCCKOI'O IBUKCHUA

Pa3IMYHBIX BUIIOB;

Pacnio3HaBaHue u mpuOIMKEHHOE ONTMCAHNUE PA3TUYHBIX
BHU OB MCXaHHUYCCKOI'O IBUKCHUA B IPUPOAC U TCXHUKEC
(Ha mpuMepax CBOOOIHO MATAFOIINX TEJl, ABHKCHUS
JKUBOTHBIX, HEOCCHBIX TE€JI, TPAHCIIOPTHBIX CPEIICTB U

ap.);




1.2.

B3aumoneiictBue
T

20

HaOmronenne u o0cy X eHNE ONBITOB C IBH)KCHUEM Tella
IIPY YMEHBIICHUY BIMSHHUS IPYTUX TeEI,
MPEMATCTBYIOLINX JIBUKEHHUIO;

Amnanu3 Tekcra ['anuiiest ¢ onucaHueM MBICJIEHHOIO
AKCTIEPUMEHTA, OOOCHOBBIBAIOIIETO 3aKOH HHEPIINH;
BBINOJIHEHUE 3aJJaHUM 110 TEKCTY (CMBICIIOBOE UTEHUE);
OO0cysx1eHre BO3MOKHOCTH BBITIOJIHEHUSI 3aKOHA
WHEPLHHU B Pa3INYHBIX cucTeMax orcuéra; Habmonenue
1 00CYXICHNE MEXaHUYECKHX SIBIICHUH, TPOUCXOISIINX
B CUCTEME OTCUETa

«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM
JIBM)KEHUU OTHOCUTEJILHO KaOWHeTa (PU3HKY;

JlercTBuUsI ¢ BEKTOPaMM CHJI: BBIIIOJIHEHUE 3aJaHUN 110
CJIO’)KEHHIO U BBIYMTAHHUIO BEeKTOpOB; Habmronenue n/mnm
IIPOBEJIEHUE OIBITOB, IEMOHCTPUPYIOIIUX 3aBUCHMOCTh
YCKOpPEHUsI TeJla OT NPUIJIOKEHHON K HEMY CHJIBI U MACCBI
Tena;

AHanu3 1 00bsSICHEHHE SIBJICHUI C UCIOJIb30BaHUEM
BTOpPOTO 3akoHa Hpr0TOHA;

Pemenue 3a1a4 ¢ HCIIOJIB30BaHUEM BTOPOTO 3aKOHA
HproTona u npaBuna cioxxenus cuir; OnpeneneHue
)KECTKOCTHU IIPY>KUHBI;

AHanu3 cuTyanui, B KOTOPbIX HAOJIIOAAI0TCs yIIpyTHe
nedhopMaliu, U uX OObsICHEHHUE C UCTIOIF30BAaHUEM
3akoHa ['yka;

Pemenne 3agau ¢ ucnosnp3oBaHueM 3akoHa ['yka;
HccnenoBanre 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKEHUS
OT CWJIbI HOPMaJIBHOTO AaBiieHus. O0cyxaeHue
pe3yJIbTaTOB MCCIEN0BAHNS;

Onpenenenne kodhuIeHTa

TPEHUS CKOJIbKEHUS,

HN3mepeHue cuitbl TpeHUs

MOKOSI;

Pemienue 3a1a4 ¢ ucnosib30BaHUEM (POPMYIIBI JIT CHUITBI
TPEHUS CKOJIb)KEHUS;

AHanu3 IBUKEHHUS TeJ TOIBKO O] AEHCTBUEM CHJIBI

VYcTHBIN
OIIpOC;
ITucemen
HBIN
KOHTPOJI
b;
IIpakTnu
eckast
pabora;
Tectupo
BaHUE;

http://schoolcollect
ion.edu.ru/
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TSHKECTH — cBOOOaHOTO nagenust; OObsIcHeEHHE
HE3aBUCHUMOCTHU YCKOPEHUSI CBOOOTHOTO MaJeHUS OT
MaccChl TeJia;

OrnieHKa BeJIMYMHBI CHITBI TATOTEHUSI, ICUCTBYIOIICH
MEXIy ABYMS TeaMu (1S pa3HbIX Macc);

AHanu3 IBHKEHUS HEOECHBIX TEJ MO JEHCTBUEM CUJIBI
TSTOTEHUS (C UCITOIB30BAHUEM JIOTIOTHUTEITBHBIX
HMCTOYHUKOB UH(POpPMAIUN);

Pemenue 3aga4 ¢ MCMOIb30BaHUEM 3aKOHA BCEMHPHOTO
TSATOTCHUS U POPMYJIBI I pacy€Ta CHIIbI TSHKECTH,
AHann3 OpUTHHAIBLHOTO TEKCTa, OMTUCHIBAIOIIETO
MIPOSIBJICHUSI 3aKOHA BCEMHUPHOI'O TSTOTCHUS;
BBITTOJTHCHUE 3aJJaHUH TI0 TEKCTY (CMBICIIOBOE

YTEHHE);

Hab6ronenre n 00CyXAeHHUE OBITOB IO H3MEHCHHIO Beca
TeJia MPHU YCKOPEHHOM JIBUKEHUN; AHAJIN3 yCIIOBHI
BO3HUKHOBEHUSI HEBECOMOCTH U TIEPETPY3KH;

Pemienue 3a1a4 Ha onpe/ie/icHUE Beca Tejia B
Pa3IMYHBIX YCIOBHSIX; AHAIIA3 CHJT,

JICUCTBYIOIIUX Ha TEJO, MOKOsIIIeecs Ha

omnope; OnpeneneHre EeHTpa TKECTH

Pa3IMYIHBIX TEIT,




1.3. | 3akoHBI 10 |1 0
COXpaHeHus!

Hab6mronenne u 00CyXIeHHE OIBITOB,
JIEMOHCTPUPYIOLINX Nepeady UMITyJIbCa MpU
B3aUMOJCUCTBUH TEJI, 3aKOH COXPAaHEHHUS UMILYJIbCA IPU
a0COJIFOTHO YIIPYTOM M HEYIPYTOM B3aUMOJICHCTBHU TEIT;
AmnHanus cutyanui B OKpy»KaroIeu >Ku3HU ¢
HCII0JIb30BAaHUEM 3aKOHA COXPAaHEHUS UMITYJIbCA;
Pacnio3naBanue siBI€HHSI PEAKTUBHOTO IBUXKEHUS B
npupoje u Texauke (MC — ouomnorus); [[pumenenue
3aKOHa COXPAaHEHHUSI UMITYJIbCa JUISL pacy€ra pe3yJibTaTOB
B3aUMO/ICHCTBUS TeJI (Ha MpUMEpax HEYIPYyroro
B3aUMO/JIEUCTBUS, YIIPYTOI'0 LIEHTPAIBHOTO
B3aMMOJICMCTBUSA JIBYX OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETOJIBUKHO);

Pemenue 3a1a4 ¢ ucnosib30BaHUEM 3aKOHA

coxpaHeHus umnyibca; OnpeneneHue padboThl

CHJIBI YIIPYTOCTH P NOABEME TPy3a C

HCIIO0Jb30BaHUEM HEMMOJABUKHOTO Y MOJABHUKHOTO

OJIOKOB;

HN3mepenne MOLIHOCTH;

H3mepenne noTeHMaIbHOU S3HEPTUU yIIPYTO
nepopMupOBaHHON NPYKUHBL; M3Mepenue

KWHETUYECKON PHEPrUM Tela 10 JJIMHE TOPMO3HOI'O
MyTH;

DKCHEepUMEHTAIBLHOE CPABHEHUE N3MEHEHMUS
INOTEHIIMAJIBHOW U KHHETUYECKOU YHEPTUi Tena Mpu
JIBUYKEHUM 110 HAKJIOHHOM MJIOCKOCTH;
DKcrnepuMeHTalbHasi IPOBEpPKa 3aKOHA COXPaHEHUS
MEXaHUYECKOM YHEPTUHU IIPU CBOOOJHOM IMaICHUH;
[IpuMeHeHMe 3aKOHa COXPAHEHUS] MEXaHUUECKOW YHEPTUU
JUTSL pacy€Ta MOTEHIMAIBHON M KHHETUYECKON YHEPTrUui
Telna;

Pemienne 3ana4 ¢ ncnonp30BaHUEM 3aKOHA COXPAHEHUS

MEXaHNYECKON SHEPIUu;

VYcTHBIN
OIpoc;
ITucemen
HBIN
KOHTPOJI
b;
KonTpon
bHas
pabora;
Tectupo
BaHUE;

http://schoolcollec
tion.edu.ru/
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Pasnen 2. Mexanundeckue KoJI1e0aHUA M BOJHBI
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2.1. | MexaHnuyeckue Hao0monenre konebanuii moa AeHCTBUEM CHIT Veruniii | http://schoolcollec
KoJ1e0anusi TSDKECTH M YIIPYTOCTH M OOHAPYKEHHE IT0I00HBIX OTpoc; tion.edu.ru/
KOJICOAHHI B OKPYKAIOIIeM MHUPE; IMuceme
Amnanu3 Koje6aHuil rpy3a Ha HUTH M Ha IIPY>KUHE. HHBIN
OrnpeneneHne 4acTOTHI KOJIeOaHU KOHTPOJI
MaTeMaTUYCCKOTO U MPYKHHHOTO MasiTHUKOB; b;
Hab6monenre u 00bsICHEHNE SIBIICHUS PE30HAHCA; IMpakTiy
HccnenoBanve 3aBUCHMOCTH TIEPUOa KOJIeOaHMI eckas
MOJIBEIIICHHOT'O K HUTH I'Py3a OT [UIMHBI HUTH; pabora;
ITpoBepka HE3aBUCHMOCTH IEpHOIa KoJieOaH it Ipy3a,
MIOJIBEIIICHHOT'O K JICHTE, OT MaCChI IPy3a;
Hab6umoenre u 00Cy»KICHNE OMBITOB, IEMOHCTPHUPYIOIINX
3aBHCHMOCTD IIEpHO/1a KOJIEOaHU TTPYKUHHOIO
MasiTHHKa OT MacChl IPy3a U KECTKOCTH MIPYKHUHBI;
[TpuMeHeHHE MATEMAaTHIECKOTO U IPY>KHHHOTO
MasITHUKOB B KAY€CTBE MOJIEIICH JIJIsl OMTUCAHUS
KOJIEOAHHI B OKPY KAIOIIEM MHUPE;
Perienue 3a/1a4, CBI3aHHBIX C BEIYUCIICHHEM HITH OLEHKOM
4acTOTHI (IeproJia) KOJIeOaHui;
2.2. | MexaHu4eckue OOHapy> KeHHE U aHAJTU3 BOJIHOBBIX SIBJICHUI B VYeruwiii | http://schoolcollec
BOJIHBI. 3BYK OKpPY’KaloIeM MHUPE; OTpoc; tion.edu.ru/
HabmroaeHre pacnpocTpaHeHus MPOAOIbHBIX U [MuceMeH
MOIEPEYHBIX BOJIH (Ha MOJEIN) U OOHapyKEeHHE HBIHI
AHAJIOTUYHBIX BUIOB BOJIH B MIPHUPOJIE (3BYK, BOISHBIC KOHTPOJI
BOJIHBI); BbI4KCIeHE JUTMHBI BOJIHBI M CKOPOCTH b;
pacrnpocTpaHeHUst 3ByKOBBIX BOJIH; Koutpon
DKCIIePUMEHTAIBHOE OIPEIEIICHNE TPAHHUI] YaCTOTHI pHAS
CJIBIIIIMMBIX 3BYKOBBIX KosieOanuii; Habmronenue pabora;
3aBMCUMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM 4icle C | TecTHpo
HCIIOJIB30BaHHEM MY3bIKAIBHBIX HHCTPYMEHTOR); BaHUE;

Habmronenue n o0bsicCHEHHE SIBJICHUS aKyCTHUECKOTO
pe30HaHca;

AHanu3 OpUrHHAIBHOTO TEKCTA, TOCBAILIEHHOTO
HCIIOJIb30BAHUIO 3BYKa (MJIN YJIbTPa3ByKa) B TEXHUKE
(?xoJsToKarusi, yIbTpa3ByK B MEIUIIMHE U JIP.);
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BBITIOJTHEHUE 3aIaHUM 110 TEKCTY (CMBICIIOBOE UTCHHE);

Uroro no pazgeny
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Pa3gen 3. B.JIeKTpOMaFHI/ITHOG M0JI€ M JJICKTPOMArHUTHBIC BOJIHBI

3.1. | DaekTpomarau 6 |0 1 [TocTpoenue paccyskaeHH, 000CHOBBIBAIOIIIMX VYeruwiii | http://schoolcollec
THOE 110JIe U B3aUMOCBS3b JIEKTPUYECKOTO U MAarHUTHOI'O TTOJIEH; OIIpOC; tion.edu.ru/
JIeKTPOMArHu DKCIIEpUMEHTAJIbHOE U3YyUYE€HHUE CBOMCTB ITucemen
THBIE BOJIHBI 9IIEKTPOMATrHUTHBIX BOJIH (B TOM YHCIIE C IIOMOIIBIO HBIN

MOOMIIBHOTO Tese(hoHa); KOHTPOI
AHanM3 peHTTeHOBCKUX CHUMKOB Y€JI0BEYECKOTO b}
OpraHu3Mma; [TpakTiu
AHaNN3 TEKCTOB, OIMMCHIBAIOIINX [TPOSIBIICHHS eckas
JIEKTPOMATrHUTHOTO M3JTyYCHHUS B IPUPOJIC: KUBBIC pa6ora;
OpraHHU3Mbl, H3JIy4YCHHUsI HEOCCHBIX TeJ (CMBICIOBOE Tectupo
YTEHHE); BAaHUE,
Pacnio3HaBaHue 1 aHAIU3 Pa3IMYHBIX IPUMCHEHU
9JIGKTPOMArHUTHBIX BOJIH B TeXHHUKE; PemeHue 3a1ad ¢
UCIOJIb30BaHUEM (POPMYIT JJIsi CKOPOCTH

AJIEKTPOMArHUTHBIX BOJIH, [UIMHBI BOJIHBI H YaCTOThI

CBeTa;

Hroro no pazueny 6

Pazgen 4. CBeToBbI€ sIBJICHHS

4.1. | 3akoHbI 6 |0 0 HaGnronenne onbITOB, JEMOHCTPUPYIOIINX SIBICHUE VYeruwiii | http://schoolcollec
pacnpocTpane IPAMOIMHEIHOTO PacIIpOCTPaHEHHUs CBETa ompoc; tion.edu.ru/
HHUSI CBETa (BO3HHKHOBEHHUE TCHU U MOJIYTEHH), U X HHTeprpeTanus | [Tucbmen

C UCIOJIb30BAaHUEM ITOHSTHS CBETOBOTO JIy4a; HBIN
OOBsiCHEHHE U MOJICIMPOBAHHE COTHEYHOTO U KOHTPOJI
JYHHOTO 3aT™MeHuii; VcciiejoBanne 3aBHCUMOCTH b;

yTria OTpakKeHUsI CBETOBOTO JIy4a OT yriia Tectupo
najieHust; MI3yueHue CBOMCTB M300paKeHHsI B BaHUE;

IIJIOCKOM 3€pKalle;
HaOmronenne u o0bsICHEHUE OIBITOB MO MOJIYYEHUIO
1n300pakeHN B BOTHYTOM M BBIITYKJIOM 3€pKaJlax.
Hab6mtonenue u 00bsiCHEHNE OIBITOB MO MPEJTOMIEHUIO
CBCTAa Ha I'paHUIC PA3JIMYHBIX CPEA, B TOM YHCJIC OIIBITOB
C TIOJIHBIM BHYTPEHHHUM OTPAKEHUEM;

HccnenoBanue 3aBUCUMOCTH YT IPEJIOMIICHUS OT

yrijia naaCHust CBECTOBOTO JIyda HATpaHUIIC
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«BO3yX—CTEKJIIO»;
Pacnio3naBanue siBII€HUI OTpaKE€HUS U IPETOMIICHU S
CBETa B ITOBCEIHEBHOM KM3HU. AHAIIN3 U O0BICHEHUE
SIBJIEHUS] ONTUYECKOTO MUPAXKa;

Pemenue 3a1a4 ¢ UCNIOJIB30BaHUEM 3aKOHOB OTPAYKEHUSA U
MPEJIOMJICHUS CBETA;

4.2. | JIuH3bI 6 |0 [TonydueHnre N300paKeHH C TOMOIIBIO VYerusiii | http://schoolcollec
onTHUvecKue coOuparolieli ¥ pacceuBaroIIeH JIMH3; onpoc; tion.edu.ru/
npudopbI Onpenenennie GOKyCHOTO PaCCTOSIHUSA U I[Tucemen

OINTHUYECKOW CHJIBI COOMpPAIOIIEH JIMH3BI; AHAIIN3 HBII
YCTPOMCTBA U IPUHIMIIA AEUCTBUS HEKOTOPBIX KOHTPOJI
ONTHUYE CKUX MPUOOPOB: hoToanmapara, b;
MuKpockomna, Terneckona(MC — Guomnorusi, [IpakTnu
aCTPOHOMUSI); eckas
AHanm3 sIBICHUN OJTM30PYKOCTH U TAIIBHO30PKOCTH, pabora;
npuHIuna aeicteus oukoB (MC —o6uonorus); Tectupo
BAaHUE;

4.3. | Paznoxenne 3 |1 HaGnronenue 1o pa3inoKeHHIo OeIoro cBeTa B CIIEKTP; Yerusiii | http://schoolcollec
0es10ro0 cBETA B Hab6nroaeHue u 00bsICHEHUE ONBITOB M0 MOJTYyYEHUIO OIIpOC; tion.edu.ru/
CIIEeKTP 0eJI0ro cBeTa MpHU CI0KEHUHU CBETAapa3HbIX LIBETOB; KonTpo

[IpoBeneHue 1 00bSICHEHNE ONBITOB IO BOCIIPUATHIO JIbHAsA
1[BETa IPEIMETOB IIPU UX HAOIIOJEHUN Yepe3 LIBETOBbIE | paboTa;
(uIbTPHI (LIBETHBIE OYKH);

Hroro no pazaeny 15

Pazgen 5. KBaHTOBbDIE SIBJICHUS
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5.1. | Ucnmyckanue u O6cyxenue e onbiToB Pesepdopaa mo VYerusiii | http://schoolcollec
NOTJIOIIEeHHE HCCIICI0BAHHIO ATOMOB, BBIIBHYKCHHE THIIOTE3 O OTpoc; tion.edu.ru/
CBETAa aTOMOM BO3MOYHBIX PE3yJIbTaTaX OIMBITOB B 3aBUCUMOCTH OT [Muceme

MPEAI0JIaraeéMoOro CTPOSHHUsS aTOMOB, (POPMYJIMPOBAHUE | HHBIHI
BBIBOJIOB U3 PE3yJIbTATOB OIBITOB; KOHTPOJI
OOcyxaeHne NpOTUBOPEUYNH TNIAHETAPHON MOJEITH aToMa | b;

Y OCHOBaHWH JIIs TUNIOTE3bI bopa o cTarimoHapHbIX [IpakTiu
OpOHUTax ANEKTPOHOB; eckast
HaGmroienre CrlonHbIX ¥ JIMHEWYAaThIX CIIEKTPOB pabora;
W3IIyYCHHUsI Pa3IMYHbIX BellecTB. OObSICHECHHE

JMHEHYAThIX CIIEKTPOB M3JIy4YCHHS;

5.2. | CTpoenue OO0cyxaeHIe BO3MOXKHBIX THITOTE3 0 MoJeisix cTpoenust | Yerubiid | http://schoolcollec

aTOMHOIO siApa sapa; onpoc; tion.edu.ru/
OrnpeeneHue cocTasa siiep 1o 3aJaHHBIM MacCOBBIM H [Mucbme
3apsIOBBIM YHCJIaM H T10 MOJIOKEHUIO B TIEPUOIUIECKON | gHbIii
cucteme sneMeHToB (MC — xumus); KOHTPOJI
AHam3 U3MEHEHUS COCTaBa SApa U €ro MOJIOKEHUS B b;
NEPUOMIECKOH cucTeme npu a- panquoaktuBHocTH (MC | [Ipaktuy
— XUMHsA); eckast
HccnenoBanne TPEKOB a4acTHIL ITO TOTOBBIM pabora;
¢dororpadpusim;
OOHapy>XeHHe U H3MEPEHHE PaHallHOHHOTO OHA C
MTOMOIIBIO JO3UMETPA, OLIEHKA €T0 UHTEHCUBHOCTH,
AHann3 OMOJIOrMYeCKUX H3MEHEHHH, TPOUCXOSIINX IO
JIecTBUEM paiMOaKTUBHBIX n3nmydeHuit (MC —
ouonorus);
Vcnonb30BaHne paliOaKTUBHBIX H3TyYeHUH B METULINHE
(MC — 6uonorus);

5.3. | SinepHble peakuumn Pemenue 3a1a4 ¢ UCNosib30BaHUEM 3aKOHOB coxpaHenus | YcrHbiid | http://schoolcollec
MAacCCOBBIX U 3apsIIOBBIX YHCEII HA OIPEACICHUE OIIPOC; tion.edu.ru/
PE3yNBTATOB SIACPHBIX PEaKLNii; aHATU3 BO3MOKHOCTH [Mucemen
WJIM HEBO3MOKHOCTH SIIEPHON PEAKIINH; HBIN
O1ieHKa SHEPTUH CBSA3M SIAEP C UCIOJIb30BAHUEM KOHTPOJI
dbopmynsl DitHmTeliHa; OOCYX)ICHUE TTEPCTIEKTUB b;

WCITOJIB30BaHMSI YIIPABISIEMOTO TEPMOSIIEPHOTO KoHntpon
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CHHTE3a; bHas
OOcyXaeHne MPEUMYIIECTB U SKOJIOTHYESCKUX TpodiieM, | padora;
CBSI3aHHBIX C siepHor 3HepreTrkor (MC — skonorus); ITpakTny
ecKast
pabora;
Tectupo
BaHUE;
Hroro no pazueny 17
Paznen 6. IToBTOPUTE1bHO-0000 AN MOAYJ/Ib
6.1. | Cucremarmzanmusa |9 |1 0 BoinonHenne yueOHbIX 3a1aHUM, TPEOYIOIIMX VYeruniii | http://schoolcollec
1 00001eHue JIEMOHCTpPAllMU KOMIIETEHTHOCTEMN, XapaKTEPU3YOLINX onpoc; tion.edu.ru/
NpeIMeTHOI 0 €CTECTBEHHOHAYYHYIO I'PAMOTHOCTb: - IPUMEHEHUS Koutpon
coepKaHus U MOJIYYCHHBIX 3HAHUU JJIs1 HAYYHOTO OOBSICHEHUS bHas
oneITa (bu3nyecKux SABJICHUN B OKPY>KaIOIIEeH NpUpoae U pabora;
AeTeJIbHOCTH, MOBCEAHEB HOM JKM3HU, a TaKKe BbIssBIeHUS puszndeckux | Tectupo
NpUOOPETEHHOTO OCHOB PsiJla COBPEMEHHBIX TE€XHOJIOTHI ;- TPUMEHEHUS BaHUE;
NMpH U3Yy4eHUHU OCBOCHHBIX 9KCIIEPUMEHTAJIbHBIX YMEHUM 1151
BCero Kypca vccienoBanus (GU3NUYECKUX SIBIICHUH, B TOM YUCIIe IS
bu3ukn MPOBEPKU TUIIOTE3 U BBISIBIIEHUS] 3aKOHOMEPHOCTEN;
Pemenne pacu€THbIX 3a7a4, B TOM YUCIIE
MPENOJIaraloIruX UCIOIb30BaHue (U3NIECKON MOJIeNTH
1 OCHOBAHHBIX Ha COJEPKaHUM PA3IMYHbBIX Pa3]I€IOB
Kypca puszuku; BeimoaHeHre U 3a11yTa TpyNIoBbIX HIN
WHIUBUYAJIbHBIX TIPOEKTOB, CBSI3aHHBIX C
cozepKaHueM Kypca GU3UKY;
Hroro no pazaeny 9
OBIIEE 102 |6 9
KOJIMYECTBO
YACOBIIO

[TPOTPAMME
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INIOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KoumnuectBo yacoB Jara Buapbl,
n/n u3yuyeHus | popmbl
BCEr0 | KOHTPOJIbHBIE | IPAKTHYECKHE
KOHTPOJIfA
padoThI padoThI

1. | BBoansii uactpykrax nmo Th |1 YcTHbii
B KaOMHETE (PUBHKH. OTIpOC;
MarepuanbHas TOUKa.

Cucrema otrcyera.

2. Onpenenenre KOOPAUHATHI 1 YcrHbII
JBUKYLIETOCs Teja. OI1poc;
[Tepememienue npu [TuceMenHbI
MPSIMOJIMHEHHOM KOHTPOJIb;
PaBHOMEPHOM JBUKEHHH.

3. | CkopocCTh MPSIMOIMHEHHOTO 1 YcrHbii
PaBHOMEPHOTO JIBUKEHUS OIpoC;

[TucbmenHbIit
KOHTpOJIb;

4. | Ilepememenue mpu 1 YcTHBIT
MIPSAMOJIMHETHOM OIIpOC;
PaBHOMEPHOM JBHKEHUMU. [TuceMenHbI

KOHTPOJIb;

5. | Cpenusis CKOPOCTH 1 YcrHbI
OIIpoC;
TectupoBanue;

6. |IIpsamomuneiiHoe 1 YcrHbIi
PaBHOYCKOPEHHOE JIBUKEHUE. OT1poc;
Yckopenue. [TuceMenHbI

KOHTPOJIb;

7. | CKOpOoCTh PSIMOJIMHEHHOTO 1 VYcrHbI
PaBHOYCKOPEHHOI'O OIIpoC;
nBkeHus. ['paduk ckopocTy. IIncbmenHbI

KOHTPOJIb;

8. |Ilepememenue npu 1 YcrHbli
MPSMOJIMHETHOM OIIpoC;
PaBHOYCKOPEHHOM [TuceMenHbI
JIBUKECHUH. KOHTPOJIb;

9. | JIaboparopnas pabota Ne 1 1 1 JlaGopatopHas
«HMccnenoBanue pabora;
PaBHOYCKOPEHHOI'O ABM>KEHHUS
0e3 HayaJIbHON CKOPOCTH»




10. | KonTpoasHas padora Ne 1 mo KoHTponpHas
teme «llepemenienue. pabora;
Yckopenue».

11. | OTHOCUTENBHOCTD VYcrHbiit
MEXaHHYECKOTO JIBHKEHUS. OT1poC;
I'eonenTpuueckas u
reJIMOIeHTPUYECcKasl cucTeMa
Mupa

12. | UHepIMalibHbIC CHCTEMBI YcrHbI
orcuera. [1epBrlii 3aKk0H 0IIpOC;
HeroTona.

13. | Bropoii 3akon HeioToHa. VYcrHbii

OTIpOoC;
[TucbmenHbIi
KOHTPOJIb;

14. | Tperuii 3akon HptoToHa YcrHbil

oI1poc;

15. | CBoOoaHOE ajgeHue Tel. YcrHbIi

OTIpoC;
TectupoBanue;

16. | [IBmwxkeHue Tena OpOIIEHHOTO YcrHbIl
BEPTUKAJIHHO BBEPX OT1poc;
HesecomocTs. [IncemenHsbIi

KOHTPOJIb;

17. | JlaboparopHas pabota Ne2 JlaGopaTtopHas
«3mMepeHne yckopeHus paborta;
CBOOOJTHOTO MACHUS»

18. | 3akoH BceMHpPHOTO YcrHbIl
TATOTCHHUS. OT1poC;

[TuceMenHbII
KOHTPOJTb;

19. | Yckopenue cBOOOIHOTO YcTHBIH
najieHus Ha 3emJe U ApYrux OIIpoC;
HEOECHBIX TeJax. TectupoBaHnue;

20. | Pemrenue 3amaq Ha TeMy YcerHbii
«3aKOH BCEMUPHOTO OIpoc;
TATOTEHUS. Y CKOPEHHUE [IncemenHsbIi
cBOOO/IHOTO Ma/ICHUS Ha KOHTPOJIb;

3emiie ¥ Ipyrux HeOEeCHbBIX
Tenax».




21. | Pemenue 3aa4 Ha TeMy YcTHbil
«3aKOH BCEMUPHOTO OIIpOC;
TATOTCHUSA. Y CKOPECHUE [IncemenHsbIi
CBOOOJIHOTO MAJICHUS Ha KOHTpOJIb;
3emite U Ipyrux HeOECHBIX
Teaax».

22. | Pemenue 3amay Ha Tema YcrHbiii
"3aKOH BCEMHPHOTO OIpoc;
TSATOTEHUS. Y CKOPEHHE [TucbMeHHbIM
cBOOO/IHOTO Na/ICHUS Ha KOHTPOJIb;
3emiie ¥ Ipyrux HeOEeCHbBIX
Tenax".

23. | IIpsmonnHeriHOE U YcTHbIN
KPUBOJIMHEHHOE JIBUKCHHE. oI1poc;
JIBr>KeHuUe Tena 1o [TuceMenHbI
OKPY>KHOCTH C TIOCTOSIHHOM 110 KOHTPOJIb;
MOJIYJIFO CKOPOCTBIO.

24. | [IpsamonuHeiHOE 1 VYcTHbIl
KPUBOJIMHEHHOE TBUKCHHE. OTIpoC;
JIBr>keHue Tena 1o Tectuposanue;
OKPYKHOCTH C IIOCTOSIHHOM 1O
MOZYJII0 CKOPOCTBIO.

25. | ckyccTBeHHBIE CITyTHUKU YcrHbIi
3emutu. OTIpOC;

TectupoBanue;

26. | MckyccTBEeHHBIE CITyTHUKH YcTHbil

3emun. OIIpOC;
[IucemenHbI
KOHTpOJIb;

27. | Pemrenue 3ama4 (Ha JBUKCHHE YcTHBIN

10 OKPY>KHOCTH). OIpoC;
ITucpmenHbIH
KOHTPOJIb;

28. | Pemrenue 3ama4 (Ha JBUKCHHE YcrHbII

10 OKPY’KHOCTH). OIIpoC;
[IuceMenHbI
KOHTpO!JIb;

29. | Pemrenue 3ama4 (Ha JBUKCHHE VYcrHbiit

10 OKPY>KHOCTH). OTIpOC;
[InceMeHHBIN

KOHTPOJIb;




30. | Pemrenue 3ama4 (Ha JBUKCHHE YCTHBIN
10 OKPY’KHOCTH). OIIpOC;
IIucrMennbIi
KOHTpOJIb;
31. | Ummynbc Tena. VYcrHbiit
OTIpOC;
TectupoBanue;
32. | 3aKOH COXpaHEHUS UMITyJIbCa YcTHbil
OTpoc;
IIucrMennbIi
KOHTPOJIb;
33. | 3aKOH cOXpaHEHUs UMITyJIbca VYcTHbil
OTIpOC;
ITnceMeHHBIH
KOHTPOJIb;
34. | PeakTUBHOE IBUKEHHUE. VYcrHbIit
Paxersl. OIIpOC;
TectupoBanue;
35. | BeiBoj 3ak0HA COXpaHEHUs YcrHbIi
MEXaHUYECKOM YHEPTHUH. OTIpOC;
IInceMeHHbIH
KOHTpOJIb;
36. | BbiBoJ 3aKOHA COXpaHEHUs YcTHBIN
MEXaHUYECKON YHEPTUU. OIIpOC;
TectupoBanue;
37. | Pemenue 3amay mmo TeMe: YcrHbIi
«JlnHaMuKay. OIIpOC;
IInceMeHHbIH
KOHTpOJIb;
38. | Pemenue 3amay o TeMe: VYcrHbIit
«JlnHaMukay. OIpoc;
IIucrMeHHbIi
KOHTPOJIb;
39. | Pemrenue 3amay o TeMe: YcrHbII
«JluHaMukay. OIIpOC;
TectupoBanue;
40. | KonTponpHas padota Ne 2 KonTponbHas
«3aKOHEBI B3aUMOJEHCTBUS U pabora;
JIBIDKEHUS TEI.
41. | KonebarenprHOE IBHKEHHE. VYcTHbI

OTIpOC;




42. | CBOOOHBIC U BBIHYXICHHBIC VYcTHEI
kosnebanus. KonebarenbHbie OTpoC;
cuctemMbl. MasiTHUK.

43. | BenuuuHbl, TectupoBanue;
XapaKkTepU3yIoIIue
Koje0aTenbHOe IBUKEHHE.

44. | 'apmoHnveckue KonebaHus YcerHbii

OI1poc;

45. | 3aryxaromue KoJIeOaHusl. YcrHbIH
BoinyxneHHnbsie kojebaHus. OT1poC;

46. | Pezonanc. YcTHbIN

oI1poc;

47. | JlabopatopHas pabora Ne 3 JlabopatopHas
«HMccnenoBanue 3aBUCUMOCTH paborta;
Meprojia U YaCTOTHI
CcBOOOIHBIX KoeOaHui
HUTSHOTO MasATHUKA OT €T0
JUIAHBI.

48. | PacnpocTpaHeHue KoJeOaHMi VYerubliit
B cpene. BomHbl Ompoc;

49. | Anmnaa BonHbl. CKOPOCTH VYcTHbil
pacrpocTpaHeHHsI BOJIH. OIIpoC;

[IucemenHbI
KOHTPOJIb;

50. | HcrouyHuku 3ByKa. 3ByKOBBIE YcrHbIi
KoJIeOaHusI. OTIpOC;

51. | BeicoTa u TeMOp 3ByKa. YcTHbil
I'poMKOCTb 3BYKa. OIIpoC;

52. | 3BykoBbIe BOTHBL. CKOPOCTH YcrHbil
3ByKa. OT1poC;

TectupoBanue;

53. | Pacpoctpanenue 3ByKa. VYcTHbil
Otpaxenue 3ByKa. 3ByKOBOU OIIpOC;
pe30HaHC

54. | Pemienue 3aga4 Ha TEMY YcrHbli
«Mexannueckue KoeOaHus u OTIpOC;
BOJIHBI. 3BYK» [T1ucrMeHHBII

KOHTPOJIb;




55. | Kontposbnas pa6ota Ne 3. ITo KoHTponpHas
TeMe «MexaHnueckue pabora;
K0J1e0aHus U BOJIHBL. 3BYK».

56. | MaranuTHOe€ ToJIeE. VYcrHbiit

OT1poC;

57. | OGHapyKeHHEe MarHUTHOTO VYcerHbii
I1OJISL 110 €r0 JIEVCTBUIO Ha OIpoc;
aJeKTpUdecKuii ToK. ITpaBumno
JIEBOHM PYKH.

58. | MHayKuus MarHUTHOTO TOJIS. YcrHbiii
MarauTHbIN TOTOK. SBIEHUE OIpoc;
3JIEKTPOMArHUTHOMN [TuceMeHHbI
WUHIYKIIIH. KOHTPOJIb;

59. | HampamieHue MHIYKIIMOHHOTO YcTHbIl
Toka. [IpaBuiio Jlenua. OIpoc;
SIBrieHME CaMOMH Y KLU Y. TectupoBanue;

60. |JlabGoparopnas pabota Ne 4 JlabopatopHas
«M3yueHue siBieHUS paborta;
ANEKTPOMArHUTHOM
WHIYKITH.

61. | DneKTpOMarHUTHOE TOJIE. YcrHbIl
DNeKTPOMarHUTHHIE BOJTHBI. OT1poc;
Konpaencaropsl [TuceMenHbI
KonebaTenbHbll KOHTYD KOHTPOJIb;
[Tonyuenue
AJIEKTPOMArHUTHBIX
KoJ1e0aHuH.

62. | VcrouHHKM CBeTA. YcrHbI
IIpssmMonuneiHoOe OIIpOC;
pacnpocTpaHEHHUe CBETa.

63. | Orpaxenue cBera. 3aKOH VYcTHbIH
OTpakKeHHUs CBETA. OT1poC;

[TuceMenHbI
KOHTPOJIb;
64. | OtpaxeHue cBera. 3aKOH YcTHBIH
OTpa)KE€HUS CBETA. OIIpoC;
Tectuposanue;
65. |Ilmockoe 3epkalo. YcerHbiit
OT1poC;

TectupoBanue;




66. | IIpenomienue cBeta. YcTHbil
OI1poc;
ITucbmeHHBIN
KOHTPOJIb;
67. | IIpenomnenue crera. VYcrHbiit
OT1poC;
TectupoBanue;
68. | JIunzel. DokycHOE YcTHbil
paccTosiHUE JIMH3BI. OI1poc;
Orntuyeckas cusa JUH3bL. [TuceMenHbI
KOHTPOJIb;
69. | JIunzel. PokycHoOe VYcTHbil
paccTosiHue JINH3BIL. OTIpOoC;
OnTHyeckast Cuia JMH3BL [TuceMeHHbIi
KOHTPOJIb;
70. | JIunzel. dokycHOE TectupoBanue;
paccTosiHUE JIMH3HI.
OnTuyeckas cuja JUH3bL.
71. | JlJaboparopnas pabota Ne 5 JlabopatopHas
«ITonyyenue nu3o0pa>keHus paborta;
IIPU IOMOIIM coOUparoIeit
JTUH3BI.
72. | 300pakeHus 1aBacMbIe YcrHbIl
JINH30H1 Ompoc;
ITucpmeHHBIH
KOHTPOJIb;
73. | Pemrenue 3a7a4 Ha MOTyYCHHE YcerHbIl
M300paKeHUs B INH3AX. OIIpoC;
[IucemenHbI
KOHTPOJIb;
74. | Hucnepcus ceta. [[Beta Teu. YcrHbI
OT1poC;
75. | [loBropenue Tembl «CBETOBBIC VYcTHbil
SIBIICHUSDY OIIpoC;
[IuceMenHbI
KOHTPOJIb;
76. | KonrpombsHas padora Ne 4 Kontposnbhas
«DNEeKTPOMarHuTHbIE U pabora;
CBETOBBIE SIBJICHUS.
77. | Tumbl ONTUYECKUX CIIEKTPOB VYcrHbii

OTIpOC;




78. | IloryomeHnne u HCITyCKaHNe VYcTHEI

CBETa aTOMaMH OTpoC;
TectupoBanue;

79. | Jlaboparopnas pabota No5 JlabopatopHas
«HaOronenne CIuIomHoOro 1 pabora;
JIMHEWYATHIX CIIEKTPOB
HCITYCKAHHS

80. | Pemrenwue 3amad mo TeMe Y CTHEBIN
«OIEKTPOMarHUTHBIE OIIpOC;
SIBIICHUS IIucrMennbIi

KOHTPOJIb;

81. | PagmoaxTtuBHOCTE. Momenu YcTHbIH
aTOMOB OTIpOC;

82. | Jlabopatopnas pabota Ne6. JlabopatopHas
«3MepeHne eCTeCTBEHHOTO pabora;
paauanuoHHOro hoHa
JIO3UMETPOM

83. | PannoakTuBHEIC MIPEBpALICHUS YcrHbIi
ATOMHBIX SITIED. OTIpOC;

TectupoBanue;

84. | PagnoakTHBHBIC IPEBPAIICHUS YcTHBIN

aATOMHBIX SI7IEp. OTIpOC;
IIucrMenHbIi
KOHTPOJIb;

85. | DkcrepruMEeHTATEHBIC METO/TBI YcrHbIit
HCCIEI0BAHNS YaCTHII. OTpoc;

86. | JlaGoparopnas pabota Ne 7 JlabopatopHas
«M3yueHue nejeHus sapa pabora;
ypana o ¢ortorpadun
TPEKOBY.

87. | OTKpbITHE IPOTOHA. YcTHbIl
OtkpsiTue Helitpona. Coctas OIIpOC;
aTOMHOTO sijipa. SlnepHbie
CHJIBI

88. | Omeprus cBs3u. JledexTt macc YcerHbii

OTIPOC;
IIucrMeHHbIi

KOHTPOJIb;




89. | Jlenenwme sinep ypana. [lemnas YcTHbil
peakuus. SInepHslid peakTop. OIIpOC;
[IpeoOpa3oBaHue BHyTpEeHHEH [TuceMenHbIM
JHEPTHUH S7Aep B KOHTPOJIb;
ANEKTPUYECKYIO SHEPTHUIO.

90. |Jlaboparopnas paboTa Ne8 JlaboparopHas
«M3yueHue TpekoB pabora;
3apsHKEHHBIX YACTHIL 110
rOTOBBIM (hoTOrpadusIM.

91. | AtoMHas 3HEepreTHKa VYcerHbii
buonorunueckoe neictere OIpoc;
paauanuu. 3aKoH
PaZAMoOaKTUBHOIO pacraja.

TepmosinepHas peakuus

92. | Pemenue 3amay mo remMe YcrHbIi

«Snepuas pusuka» OTIpoC;
[TucbmenHbIit
KOHTPOJIb;
93. | KonrpomnbHas pabora Ne 5 I1o KontposnbHas
teMe «CTpoeHue aroma u pabora;
aTOMHOTO S,Apay.
94. | IloBTOpeHue Kypca GU3MKU VYcTHbIl
OIIpoC;

95. |IloBTOopeHue Kypca GU3HKH YcTHBIM
OT1poc;

96. | IToBTOpeHue Kypca GU3MKU VYcTHbil
OIIpoC;
TectupoBanue;

97. |IloBTopeHue Kypca GU3NKH YcrHbI
OT1poC;
[TuceMenHbI
KOHTPOJTb;

98. | IloBTOpeHue Kypca GU3NKU VYcTHbil
OIIpoC;
[IuceMenHbI
KOHTPOJIb;

99. |IloBTOpeHue Kypca GU3HKH YcTHBIN
OT1poC;
[InceMeHHBIN

KOHTPOJIb;




100. | IToBTOopenue Kypca pU3NKH 1 YcTHbil
OTIpOC;
[TuceMenHbI
KOHTPOJIb;
101. | UtoroBast KOHTpOJIbHAS 1 KonTposnbhas
pabora. pabora;
102. | Ananu3 urorosoii 1 YcTHbil
KOHTPOJIbHOM pabOTHI. OIIpOC;
OBUIEE KOJIMYECTBO YACOB | 102

I10 ITPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUISA YHEHUKA

®wusuka 9 knacc/ [lepeimkua A.B., I'ytauk E.M., OO0 «IPODAx»; AO «M3natenbcrBo [IpocBemenuey;
Beenure cBOM BapHUaHT:

METOAUYECKHUE MATEPHAJIBI IJISA YYUTEJIA

A.B. Ilepprmkun ®@uzuka-9xn 2017 M. IIpoda

H.B. ®unonosnu Meroanueckoe nmocodue 2015 M. JIpoda

A.E. MapoH, E.A. Mapon CamocTrosiTenbHbIe U KOHTPOJIbHBIC paboThI-9 kiacc 2017 M. JIpoda B.B.
[[Taxmarosa ,0.P. lledep duarnoctuueckue padotsl -9 kimacc 2016 M. JIpoda

A.E. MapoH, E.A. Mapos, C.B. [To3zoiickuit Coopark Bompocos u 3agaa 2015 M. JIpoda

HOUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/


http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOHECCA

YYEBHOE OBOPYJIOBAHHUE

O6opynoBanue kKaOuHETa

1. locka yueOnast marautHas 2 2. Ctos yuuTenabckuii 1

3. Ctyn yunrensckuii 1 4. lxad 2

5. Cton yuenunueckuii 8 6. Ctyn yuennyeckuii 16

7. Crenn « MTHCTPYKIMSA TIO TEXHUKE O€30MMaCHOCTH Ha ypoKax (pu3ukm» 1

8. Crenn «JlaboparopHas pabota "BeIsicCHEHHE yCTIOBHI IIaBaHUS TEJ B KUAKOCTH"» 1
9. JTabopatopwus ot "Touku pocra" 3

10. IMacnopt kabunera 1

11. HoytOyx

12. IIpoexTop

13. IlpaBuia mo TeXHUKE O€30MMaCHOCTH MPH BHIMIOIHEHUE JabopaTopHOil padoTs! 1

OBOPYJOBAHMUE JJIsI NPOBEJEHUSI IABOPATOPHBIX, IPAKTUUYECKHX PABOT,
JEMOHCTPAIIUM






