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[osicHUuTeEIbHASA 3aNIMCKA
CopepxaHve TporpaMMbl  HampaBlieHO Ha (OpMHpOBaHHE E€CTECTBEHHOHAYYHOMU
IPaMOTHOCTH YYaIllUXCsl U OPTaHM3aLMI0 M3Y4YEeHHUs (U3UKH Ha JEsTeIbHOCTHON ocHOBe. B
HEW YYHUTHIBAIOTCS BO3MOXKHOCTH TpeaMera B peanusanuu TpeboBanuit ®I'OC OO0 k
IUIaHUPYCMBIM  JIMYHOCTHBIM W MCTAIIPCAMCTHBIM  PC3yJibTaTaM 06yquI/151, a TaK¥Xe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO
o0rmiero oopazoBaHus

Peasiuzanms BoCHUTATEIbHOI0 MOTEHIMAJIA HA YPOKaAX (PM3UKHU Mpeanoaaraer
ciaenyouiee:

- YCTaHOBJICHHWE JOBEPUTENIbHBIX OTHOLICHUH MEXIy Yy4YUTeIeM M €ro Yy4eHHKaMH,
CIOCOOCTBYIOIIMX IMO3UTUBHOMY BOCIPHUSTHIO y4YallUMHUCS TpeOOBaHUM W MPOCHO yduTens,
IIPUBJICUEHUIO MX BHHMMaHHUS K OOCyXJIaeMOM Ha ypoke HH(OpMalUM, aKTUBU3ALMH UX
IM03HABATEILHOM JeSITEIIbHOCTH,
- OOYKJIeHHUE IIKOJIBHUKOB COOJII0aTh Ha YPOKE OOIIECNPUHATBIE HOPMbI [TOBEICHMSI, IIPaBUIIA
OOIIEHUsI CO CTapmMUMHU (YUYUTENISIMH) M CBEPCTHUKAMHU (IIKOJIBHUKAMH), TPUHIUIBI y4eOHOU
JUCLUIUIMHBI ¥ CaMOOPraHU3alluy;
- IpUBJIEYEHHE BHUMAHUS IIKOJIBHUKOB K IICHHOCTHOMY AacleKTy H3ydaeMbIX Ha YpOKax
SIBJICHUM, OpraHu3anus ux padboTsl ¢ HOJIy4aeMoi Ha YpOKe COLMaIbHO 3HAYMMOM nHpopmanuei
— MHUIMMPOBAHUE €€ OOCYXkIECHHUs, BHICKAa3bIBAaHUS YYALIMMKCSI CBOETO MHEHHUS 110 €€ IMOBOJY,
BBIPAOOTKH CBOETO K HEH OTHOIICHUS;
- HCHOJb30BAHUE BOCIMTATENIBHBIX BO3MOXKHOCTEH cozepKaHHs ydyeOHOro IpeaMera uepes
JIEMOHCTPALMIO JIeTSIM INPUMEPOB OTBETCTBEHHOI'O, T'PaKJAHCKOI'O MOBEJICHMS, IPOSBICHUSA
YEJIOBEKOJIIOOMS U TOOPOCEPIEYHOCTH, Yepe3 MoJA00p COOTBETCTBYIOIIUX TEKCTOB JJISI YTCHHS,
3aJa4 JJIs pelieHus], poOJEeMHbBIX CUTyallui i 00CYXKJIeHHs B KJlacce;
- IPUMEHEHHE Ha YPOKE HMHTEPAKTUBHBIX (OpPM pabOThl ydyallMXcCs: MHTEIUIEKTYaJbHBIX HUIP,
CTUMYJIMPYIOIIMX [O3HABATEIbHYI0 MOTHUBALIMIO IIKOJbHUKOB; JMCKYCCUH, KOTOpBIE Har0T
y4aluMcsi BO3MOXHOCTh IPUOOPECTH OIBIT BEJCHHs] KOHCTPYKTUBHOIO JHajora; IpynioBOi
paboTbl wmiM paboThl B TMapax, KOTOpbIE YydyaT UIKOJbHUKOB KOMaHAHON pabore u
B3aMMOJICHCTBHIO C IPYTHMU JCTHMHU;
- BKJIIOYEHHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPbIE IOMOTal0T MOJ/Iep:KaTh MOTUBALIMIO JAeTel K
MIOJyYCHHUIO 3HAHWH, HAJOKWBAHUIO IMO3UTHBHBIX MEXJIMYHOCTHBIX OTHOUIGHWH B KJiacce,
MIOMOTAIOT YCTAaHOBJICHUIO JOOPO’KeNaTeIbHOM aTMOC(Ephl BO BpEMsI YPOKa;
- opraHm3anusi 1ecTBA MOTHBHPOBAHHBIX W JPYAMPOBAHHBIX YUYaAlIMXCS HAJ WX
HEYCIEBAIOIUMHU OJHOKIACCHUKAMH, JAlOIIero IIKOJbHUKAM COLMAJbHO 3HAUYUMBIA OIBIT
COTPYJHUYECTBA U B3aUMHOM ITOMOIIIH;
- MHMLMUPOBAHME U MOJJIEP)KKA HCCIIEAOBATENILCKOM NEATENIbHOCTH IIKOJIBHUKOB B PaMKax
peanu3ali UMW HWHIUBHIYaJbHBIX M TPYNIOBBIX HCCIIEIOBATEIHCKAX MPOEKTOB, YTO JIacT
HIKOJIbHUKAM BO3MOYKHOCTb IMPHOOPECTH HABBIK CaMOCTOSITEIBHOIO PEIIEHUS TEeOpPEeTHUYECKOMH
poOJIEMbI, HABBIK TCHEPUPOBAHUS U OPOPMIICHHS COOCTBEHHBIX Wi, HABBIK YBaKHUTEIHHOTO
OTHOLIEHHUS K YYXUM HAesM, O(QOpMIECHHBIM B paboTax JAPYruX HCCIeloBaTeei, HaBBIK
MyOJIMYHOTO BHICTYIUICHHS TIEpEl ayIUTOPHEN, apryMEHTHPOBAHUS U OTCTAaMBAaHHS CBOCH TOUKH
3peHusl.

O0mas xapakrepucruka yyeOHoro nmpeamera «@usukay»

Kypc ¢usuku — cucreMooOpas3yromuil i eCTeCTBEHHOHAYUYHbIX Y4€OHBIX MpPEIMETOB,
MOCKOJIbKY (pU3MUYEeCcKHe 3aKOHBI JIeXKaT B OCHOBE MPOLIECCOB U SBJICHUN, N3y4aeMbIX XUMHUEH,
Ouosorueil, acrpounoMuelt u pusznyeckoit reorpapuein. dusnka — 3TO NpeAMET, KOTOPHIN He
TOJIbKO BHOCUT OCHOBHOM BKJIaJ] B €CTECTBEHHOHAYUYHYIO KaPTUHY MUPa, HO U MPEI0CTABISET
HanOoJiee sICHbIe 00pa3Ibl MPUMEHEHHS HAyYHOTO METO/1a MO3HAHUs, T.€. CII0co0a MOTydeHHs
JOCTOBEpHBIX 3HaHMU O mupe. Hakonen, ¢usnka — 3TO HpeaMeT, KOTOPHI Hapsay c
JPYTMMHU €CTeCTBEHHOHAYYHBIMH MIpeIMETaMH JOJHKEH /1aTh IIKOJIbHUKAM IpeCcTaBiIeHrne 00
YBIIEKAaTEIbHOCTH HAYYHOT'O MCCIIEOBAHUS M PAJOCTH CaMOCTOSATEIBHOTO OTKPBITHS HOBOTO
3HaHUSL.



Onna W3 TIaBHBIX 3a1ad (Pu3nueckoro oOpa3oBaHMs B CTPYKType OOIIEro oOpa3oBaHUs
COCTONT B (OPMUPOBAHWU €CTECTBEHHOHAYYHOW TpPaMOTHOCTH M HWHTEpeca K HayKe Yy
OCHOBHOI Macchl O0y4aroumxcs, KOTOpble B JaJbHEWHIeM OyIyT 3aHAThl B CaMbIX Pa3HO
o0Opa3HbIX cdepax nesaTeNbHOCTH. Ho He MeHee BaXHOW 3ajadeil SBISICTCS BBHISBICHHE U
MOATOTOBKA TAJAHTIMBBIX MOJIOBIX JIIOJEH Ul MPOJOJLKEHUsT 00pa3oBaHUs U JalibHEHIIeH
npoecCHOHATLHON  JCSITENTLHOCTH B OOJIACTH ©CTECTBCHHOHAYUYHBIX HCCIEIOBAaHUN W
CO3/JaHUU HOBBIX TexHoJorui. COrjiacHO NPUHATOMY B MEXIYHAPOJIHOM COOOIIECTBE
onpezeneHuto, «EcrecTBeHHOHay4YHas TPaMOTHOCTh — 3TO CIIOCOOHOCTH Y€JIOBEKAa 3aHUMATh
AaKTUBHYIO TPKJAHCKYIO MO3UIHI0 MO OOIIECTBEHHO 3HAYMMBIM BOIIPOCaM, CBSI3aHHBIM C
€CTECTBEHHBIMU HayKaMH, M €ro TOTOBHOCTh HWHTEPECOBATHCS ECTECTBEHHOHAYUYHBIMU
naesMd. HaydHO IpaMOTHBIA 4YEJIOBEK CTPEMMTCS Y4YacTBOBATh B APryMEHTHUPOBAHHOM
00CYXKJICHUH MPOOJIEM, OTHOCSIIIUXCSI K €CTECTBEHHBIM HayKaM M TEXHOJOTHSIM, YTO TpeOyeT
OT HETO CIIEAYIOUIUX KOMIIETEHTHOCTEM:

— HAy4YHO OOBSCHSATH SIBJICHMUS,

— OIICHMBATh U MIOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMS,

— UHTEPHPETUPOBATH JAHHBIE M MCIOJb30BaTh HAyYHbIE JOKA3aTEIbCTBA JIJISl MOJYYCHUS
BBIBOJIOB.

N3ydyenne ¢usumkn cnocoOHO BHECTHM  pemarommii  BKiIax B (OpMHUpOBaHHE
€CTECTBEHHOHAYYHOU IPaMOTHOCTH 00YJarOIIUXCS.

ey n3ydyenust yueoHoro npeamera «®u3uka»

Lenn n3yyenus (U3MKKA HA YPOBHE OCHOBHOI'O OOIIEero oOpa3oBaHUs OIpEENICHbI B
Konnenmuun mnpenomaBanust ydeOHOro mnpenmera «®Puszmka» B 00pa3oBaTEIbHBIX
OpraHu3aIuax Poccutickoit ®deneparnuu, peanu3yommnx OCHOBHBIE
00111€00pa3oBaTEIbHbIC porpaMMbl, YTBEPKAEHHON pelieHueM Komnerun
MununcTtepcTBa nipocBemenus Poccuiickoit deneparum, nmpotokon oT 3 mekadbps 2019 r
Ne I1K*4BH.

Lenu uzyuenus Gusuku:

—TpUOOpEeTEeHNE HHTEpeca U CTPEeMJICHHMs OOyYaroluxcsi K HAyYHOMY H3YyUYEHHUIO
MPUPOABI, PAa3BUTHE HMX HMHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

—pa3BUTHE MPEJICTABICHUH O HAaydyHOM MeTojAe TIOo3HaHuid U (opMupoBaHUe
HCCIIEIOBATEIBCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSM;

—dopMHUpOBaHHE HAYYHOTO MHPOBO33PEHHSI KakK pe3yJibTara HW3YYCeHUsS OCHOB
CTpOEHHUS MaTepuH U GYHIAMEHTAIbHBIX 3aKOHOB (PHU3UKH;

—hopMupoBaHUe MPECTABICHUI O pOiu (HU3WUKHU TSI Pa3BUTHUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHHi;

—pa3BUTHE TMPEJCTaBICHUII O BO3MOXHBIX cdepax Oyaymeil mnpodeccuoHaIbHON
NEeATEeNIbHOCTH, CBA3aHHON C (PM3MKOH, MOArOTOBKA K JdaJbHEHIIeMy OOy4eHHUIO B 3TOM
HaITpaBIICHHUH.

JlocTmkeHue 3TUX 1ieJed Ha YpOBHE OCHOBHOI'O 00IIero oopa3oBaHus oOecrieunBaeTcs
pelIeHrneM CIeayonuX 3a1a4:

—npuoOpeTeHne 3HaHUKW O JUCKPETHOM CTPOCHHHM BEIIeCTBAa, O MEXaHWYEeCKHX,
TETUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

—TMpUOOpPETeHNEe YMEHWUM OINHUChIBAaTh W  OOBICHATH (PU3MUECKHE SBJICHUS C
WCIIOJIb30BaHUEM TTOJTyYSHHBIX 3HAHUI;

—OCBO€HHE METOJIOB pEIIeHUsS] MPOCTEHIINX pPacy€THBIX 3aJa4 C MCIOJIb30BaHUEM
(u3myecKuX Mojenei, TBOPUYECKUX M MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

—pa3BUTHE YMEHWUH HaOIIONaTh MPUPOAHBIC SBICHUS W  BBINOJIHATH  OIIBITHI,
nabopaTtopHble pabOThl W JKCIIEPUMEHTATIbHBIE MCCIENIOBAHUS C HCHIOJIb30BaHUEM
M3MEPUTEIBHBIX PUOOPOB;

—OCBOEHUE NPUEMOB pabOTHl ¢ MHGOpMaLMEe (PU3NUECKOTO COAep KaHMs, BKIIIOYas
nHpOPMAITUIO O COBPEMEHHBIX JOCTHIKCHUSIX (U3MKH;, aHAIN3 U KPUTHYECKOE
OlLICHUBaHWE UH(POpPMAIINH;

—3HAKOMCTBO coO cdepamMu nOpodecCHOHATBHOW JEATENIbHOCTH, CBSI3aHHBIMU C
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(u3uKON, 1 COBpEeMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHIKCHHUSIX
(pusmyueckoit HayKH.

MecTto yuedHoro npeamera «(pu3suka» B y4eOHOM IJIaHE
B cootBerctBun ¢ ®I'OC OOO ¢usuka sBisieTcss 00sA3aTCIbHBIM NPEIMETOM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus. JlaHHas mporpaMMa mpeaycMaTpuBaeT U3ydeHue GU3nKu Ha
6a3oBoM ypoBHe B 9 kiacce B 00béMe 102 yaca mo 3 yaca B HEACIIO.

COILEPKAHUE YYEBHOI'O IIPEJIMETA

Pasznen 1. Mexanuyeckue siBJIeHUs

Mexanuueckoe naBmxeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOro JIBM)KEHMs. PaBHOMepHOe npsMOJIMHEWHOE [BHkeHue. HepaBHomepHoe
npsiMosinHeitHoe aBMkeHue. CpeHsis ¥ MIHOBEHHasi CKOPOCTh Tejla NpU HEPAaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHOyCKOpeHHOE MpsiMOIMHEHHOe nBrkeHne. CB0oOOgHOE maneHue. OTMbBITHI
lanunes. PaBHOMepHOe IBHKEHUE MO OKpY:KHOCTH. [lepuon u yactora obpamenus. Jlnneinas
U yriioBasi CKOpocTd. LleHTpocTpeMuTENbHOE YCKOPEHHE.

IlepBoiid 3akoH Hetorona. Bropou 3akon Hetotona. Tpetuii 3akoH Hrrorona. [IpuHmmn
CYNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: CUila TPEHUS! CKOJIbXEHUS, CHJIa TPEHUS MOKOs,
JIpYrue BUIbl TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHPHOTO TATOTEHUSA. YCKOpPEHHE CBOOOTHOTO MaJeHUs.
JBuxenue ninanet Bokpyr Connna (MC). IlepBast kocmuueckas ckopoctb. HeBecomocTts 1
Meperpys3KHu.

PaBHOBecue MarepuanbHOM TOUKH. AOCOMIOTHO TBEPHOE Teno. PaBHOBecue TBEPAOIoO Tela C
3aKpEIUIEHHON OChIO BpauieHus. MomeHT cuiibl. LleHTp TshkecTH.

Nmnynsc Tena. U3menenue umnynbsca. UMnynbe cuiibl. 3aKOH COXpaHEHUsS] UMITYJIbCa.
PeaktuBHoe nBrkenue (MC).

Mexanuueckass paboTa u MOIIHOCTh. Pabora cun TskecTd, ynpyroct, TpeHus CBs3b
sHeprur W paboThl [loTeHlManbHass SHEpPrusi Teia, MOJHATOrO HAJl MOBEPXHOCTHIO 3EMIIH.
[lorenuumanpHass dHeprust cxatoll mnpyxuHbl. KuHernueckas »sHeprusa. Teopema o
KUHETHYECKOM YHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu

1.HaGmroienre MexaHU4eCKOTO JBMYKEHHUS TeJla OTHOCUTEILHO Pa3HbIX TEJI OTCUETa

2. CpaBHEHHUE MyTEH M TPACKTOPUH JBUKEHUSI OJJHOTO U TOTO KE TeJla OTHOCUTEILHO Pa3HbIX
TeJI OTCYETA

3.13mepenne CKOpOCTH B YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHUS

4 ViccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS

5.HaGmronenne aBMKEHUs Teja Mo OKPY>KHOCTH

6. HalOuroieHrne MeXaHWUYECKUX SIBJIICHUH, IIPOMCXOJISAIINX B cHUCcTeMe 0TcuéTa « Tenexkay npu
€€ paBHOMEPHOM U YCKOPEHHOM JIB)KEHUHU OTHOCUTENHHO KaOuHeTa PU3UKH

7. 3aBHCHUMOCTH YCKOPEHHS TeJla OT MACChl TeJa U IEHCTBYIOIIEH Ha HETO CUJIBI

8. HaOmroieHue paBeHCTBA CHIT TIPHU B3aUMOICHCTBHA TeIT

9. HM3mMeHeHue Beca Teja MPU YCKOPEHHOM JIBHKEHUU

10.ITepenava ummynbca nNpy B3aUMOICHCTBUH Tl

11.ITpeobpazoBanusi YHEPTUH MPU B3AUMOACHCTBUU TEI

12.CoxpaHeHue UMIyJIbca IPU HEYIIPYroM B3auMOJEHCTBAN

13.CoxpaHeHue UMITyJIbca IpHU a0COTIOTHO YIPYTrOM B3auMOIEHCTBUN

14. HaGnronenne peakTHBHOTO JABUKEHUS

15. CoxpaHeHHE MEXaHMYECKOW SHEPTUH ITPU CBOOOTHOM Ta/ICHUH

16. CoxpaHeHre MEXaHUYECKOW SHEPTUH TP IBU)KEHHUH Teja MOJ IEUCTBUEM IPYKUHBI

Jlabopamopuvie pabomol u onvimul



1. KonctpyupoBaHue TpakTa JUIsl pa3roHa U AaJIbHEHIIEr0 paBHOMEPHOTO IBUKECHUS
IapyKa Ui TeIeKKU

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJIbKEHUS OpycKa WK ABUKEHUS [IapUKa 110
HaKJIOHHOM IJIOCKOCTH

3. Omnpenenenue ycKOpeHUs Tela MpU PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKIOHHOM
IJIOCKOCTH

4. HWccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JBUKEHHUH
0e3 HavaJIbHOU CKOPOCTH

5. IIpoBepka rumnoTe3sl: €ciau NpU PaBHOYCKOPEHHOM JABM)XKEHUU 0e3 HauaabHOU
CKOPOCTH ITYTH OTHOCATCS KaK psAJl HEUETHBIX YHUCEN, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI

6. HccrnenoBanue 3aBUCUMOCTH CHJIbI TPEHHS CKOJIBKEHUS OT CUITbl HOPMaJIbHOIO
JaBJICHUS

7. Omnpenenenue KO3PPUITUEHTA TPCHUS CKOTBKECHUS

8. Ompenenenue KECTKOCTH MPYKUHBI

9. Omnpenenenue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JBMKEHUHU TeJa IO
TOPU30HTAIILHON ITOBEPXHOCTH

10.Onpenenenue pabOThI CHIIBI YIIPYTOCTH MPH TOIBEME Tpy3a C
MCIOJIb30BAaHUEM HEMOIBUYKHOTO U MOABHKHOTO OJIOKOB

11.M3yueHue 3aKkoHa COXpaHEHUS SHEPTUU
Paznea 2. MexaHn4ecKue KOJIC0AHNA U BOJTHBI

KonebarenbHoe aBmxenne. OCHOBHbIE XapaKTEPUCTUKU KoeOaHUIl: Ieprol, 4acToTa,

aMIUIUTY/1A.
Matemaruueckuil U Npy>KUHHBIN MasTHUKU. [IpeBpalieHre sHepruu npu KouedaTeIbHOM
JIBUKCHHH.
3aryxaromue konebanus. BeinyxeHHble koneOanus. Pezonanc. Mexannyeckue BOJIHBI.
CaoiicTBa Mexann4yeckux BoJiH. [Ipo JombHBIE U MONIepeuHbIe BOIHBI. J[11Ha BOTHBI U
CKOpPOCTb €€ pacrpocTpaHeHHs. MexaHuuecKre BOJIHbI B TBEPAOM Telle, CEICMUUECKHUE BOJIHbI
(MO).

3ByK. 'poMKOCTh 3ByKa 1 BbicOTa TOHA. OTpaxkenue 3Byka. Hpa3Byk U yiIbTpa3BYK.

Jemoncmpayuu

1. HaGmronenue koaebanuil Tem moJ1 AeMCTBUEM CHJIBI TSXKECTH U CHIIBI YIIPYTOCTH

2. HaGmronenue kosneOaHMii rpy3a Ha HUTH U HA TIPY>KUHE

3. Habnromenue BEIHYXIEHHBIX KOJICOAHUH U pe30HaHCca

4. PactipocTpaHeHue MPOJOIBHBIX U MOTIEPEYHBIX BOJIH (Ha MOJAEIH)

5. HaGmronenune 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOThI

6. AKYCTHYECKHI1 pe30HaHC

Jlabopamopuvie pabomol u onvimul

1. Onpenenenue 4acTOTHl U MEPHO/A KOJICOaHUI MaTEMAaTUYECKOTO MasiTHUKA

2. OmnpeneneHye YacTOThI U Mepuo/ia KouedaHuil MpyKUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH TIepHOa KoJeOaHU TTOIBEIIEHHOTO K HUTHU TPy3a OT IJTMHBI
HUTH

4. UccnenoBaHue 3aBUCMMOCTH Mepro/ia KosiebaHuil MPY>KUHHOTO MasgTHUKA OT MaccChl rpy3a

5. [IpoBepka HE3aBHCUMOCTH Mepro/ia KoueOaHuil rpy3a, oIBEIIEHHOTO K HUTH, OT MacChl
rpy3a

6. OMBITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh IEPUOJIa KOJICOaHHUH TPYKHHHOTO MasiTHUKA OT
MacChl Tpy3a U KECTKOCTHU MPYKUHbI

7. I3Mepenue ycKOpeHus: CBOOOTHOTO MaeHUS
Pazjen 3. DieKTpoMarHuTHOE 1M0J1€ ¥ 3J1eKTPOMArHUTHBIE BOJIHBI

DJIEKTPOMArHUTHOE TOJI€. DIEKTPOMArHUTHBIE BOTHBI. CBOMCTBA AJIEKTPOMArHUTHBIX
BoJIH [lIKaa 3neKTpoMarHuTHBIX BOJIH. Mcronb30BaHUE JIEKTPOMATHUTHBIX BOJH ISt
COTOBOM CBSI3H.

OnexTpoMarauTHas npupoja ceera. CkopocTsb cBeTa. BoaHOBBIE CBOCTBA CBETA.

Jemoncmpayuu



1. CBoiicTBa IEKTPOMArHUTHBIX BOJIH

2. BonHoBbIE cBOMCTBa CBETA

Jlabopamopuvie pabomol u onvimul

1. 3yuenune CBONCTB AIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMIILHOTO TenedoHa
Pa3jnen 4. CBeToBbBIE AAIBJICHUS

JIyueBas monenb cBerta. Mcrounuku cera. IIpsMmonnHeiiHoe pacipocTpaHeHUE CBETA.
3armenus Connua u JIynel. Otpakenue cera. [1nockoe 3epkano. 3akoH OTpa)keHHUs CBETA.

[IpenomiieHue cBeta. 3aKOH MpesioMiIeHUs cBeTa. [1oHOe BHYTpeHHEE OTpaKEHHE CBETA.
Hcnonp30BaHKe MOJIHOIO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOAAX.

JIunza. Xox mydedt B muH3e. OnTudeckas cucreMa goroanmnapara, MUKPOCKOTA M TEIECKOIa
(MC). I'ma3 kak onTu4eckas cucreMa. bim30pyKkoCcTh U JATbHO30PKOCTb.

Paznoxenune 6enoro csera B criektp. OnbiTel HetoToHa. Cllo)keHUE CIIEKTPATbHBIX I[BETOB.
Jucnepcus ceera.

Jemoncmpayuu

1. Ilpsamonuneiinoe

pacnpocTpaHEHHUE CBETA.

2. OtpaxeHHE CBETA.

3. INomyuenue n300pakeHUl B IIIOCKOM, BOTHYTOM H

BBIIYKJIOM 3€pKaJax.

4. TlpenomiieHue cBeTa.
OnTUYeCcKU CBETOBO/I.
Xon nydeli B coOuparorieit TuH3e.
Xox myyell B pacCEeMBAIONICH JIMH3E.
[Tonydenue n300pakeHuii ¢ MOMOIIBIO JIMH3.

9. IMpunuun aeictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOIA.

10.Mogens riasa.

11. PaznosxeHue 0€noro cBeTa B CIEKT.

12.TlomryueHue 6eoro CBETa MPH CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopuvie padomol u onvimul

1. UccnenoBaHue 3aBUCIMOCTH YTJIa OTPa)KEHHUSI CBETOBOT'O JIy4a OT

yria majgeHusl.

2. 3y4yeHnne xapakTepUCTHK H300pakeHUs MMpeMeTa B TUIOCKOM 3epKale.

3. UccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHUS CBETOBOTO Jy4a OT yIJia MaJeHus Ha
TpaHUIIE «BO3TyX—CTEKIION.

4. Tlony4yeHue n300paxeHuii ¢ MOMOILbIO COOMparOIIel JTUH3BI

5. Onpeznenenue GOKYCHOIO PaCCTOSHUS U ONTHYECKOW CHIIbI COOMPAIOLIEH JIMH3BI.

6. ONBITHI IO PA3TIOKEHHUIO OETIOTO CBETA B CIIEKTP.

7. OMBITHI IO BOCIPUATHIO IIBETA TPEIMETOB MPHU UX HAOTIOACHUN Yepe3 IBETOBbIE (QUIBTPHI.
Pa3nen 5. KBanToBble siBjieHHs

OmnsiTel Pesepdopaa u mianerapuas moaens aroma. Mozaens atoma bopa. Mcnyckanue u
norJomieHne ceeta atoMoM. KBaHThl. JInHeuaTeie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, 6eTa u raMMmansnyueHus. CTpoeHUE aTOMHOTO sIpa.
Hyxknonnas Mozens aToMHOTO siipa. M30TOmEL.

PanuoakTuBHBIC ipeBparienus. [lepuo momypacnana aTOMHBIX sIIEp.

SnepHble peakiyy. 3aKOHbI COXPAHEHUS 3apSAA0BOT0 M MACCOBOTO UMCEN. DHEPIUS CBSI3U
aTOMHBIX sifiep. CBsi3b Macchl M dHepruu. Peakiinu cuHTe3a u aenenus saep. Mcrounmku
sueprun Coinna u 386371 (MC). SAnepnast sHepreTuka. JlecTBUS palOoaKTUBHBIX
M3Iy4YeHUH Ha )uBble opranu3msl (MC).

NGO

Hemoncmpayuu

1. CrexTphl U3Ty4yeHUs U MOTJIOLIEHUS.

2. CriekTpbl pa3IMyHbIX T'a30B.

3. CniekTp Bozopoa.

4. HabmoneHue TpekoB B kamepe BuiibcoHa.



5. Pabora cuéTunka HOHU3UPYIOMUX U3ITYICHHUH.

6. Peructpanus u3inydeHus IpUpOAHBIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopuvie pabomol u onvimul

1. HabGmroieHue CIUTONIHBIX M TMHEHYATBIX CIIEKTPOB U3ITYUCHUS.

2. MccnenoBaHue TPEKOB: U3MEPEHNE SHEPTUH YaCTHUIIBI IO TOPMO3HOMY IYTH (110

¢dororpadusam).

3. M3mepenue paanoakTuBHOTO (hOHA.
I[MoBTOPUTENBHO-00001IAO M MOTYJIb

[ToBTOpUTENBEHO-0000IIAIOIMNK MOIYJIb IPEIHA3HAYEH ISl CUCTEMaTH3aluu U 0000IIeHUS
MIPEIMETHOTO COJICPYKAHUS U OTIBITA ICATEIILHOCTH, IPHOOPETEHHOTO IPU U3YYEHUH BCETO Kypca
(bu3uKy, a TakKe 1715 TOAroTOBKU K OCHOBHOMY roCyAapCTBEHHOMY IK3aMEHY 10 (QU3HKE IS
o0yJaromuxcs, BEIOPAaBIINX 3TOT y4eOHBINA MPEIMET.

[Ipu u3yyeHnn TaHHOTO MOAYJISI PEANTU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI ACITEIbHOCTH, Ha
OCHOBE KOTOPBIX 00ECTIEUNBACTCS TOCTIKEHUE IPEIMETHBIX H METAIIPEIMETHBIX TNIAHUPYEMBbIX
pe3yNbTaToB 00y4YeHUs, POpMHUpPYETCS eCTECTBEHHO-HAay4YHasi TPAMOTHOCTh: OCBOEHUE HAYUYHBIX
METOJIOB MCCIICIOBAHUS SBJIICHUH TPUPOJIBI U TEXHUKH, OBJIAJICHUEC YMEHUSIMHU OOBSICHSTH
(busnueckre SBICHUS, IPUMEHsIS OJTyYCHHbIC 3HAHUS, pEIaTh 3a/1a4H, B TOM YHUCIIe
KaueCTBEHHBIC M IKCTICPUMCHTATbHBIC.

[IpuHIMIIHATIBHO AESTEIBHOCTHBIN XapakTep JAaHHOTO pa3/ielia pealn3yeTcs 3a CYET TOro, 4To
ydalrecs BBITOJIHAIOT 3a/1aHUs, B KOTOPBIX UM IIPEAJIaraeTcs:

— Ha OCHOBC INOJTYYCHHBIX 3HAHHUH pacino3HaBaTb U HAYy4YHO OOBACHATH (bHSH‘IGCKI/IC
SIBJICHHS B oxpy;xaromeﬁ npupoac u HOBCGI[HCBHO?I JKHU3HHU,

— HCIOJIb30BAaTh HAYYHBIC MCTOAbI UCCIICAOBAHN (1)I/I3I/I‘{CCKI/IX HBJ'IeHPIﬁ, B TOM 4YMCJIC OJIA
IMPOBEPKU TUIIOTE3 U MOJTYUCHUS TCOPETUICCKUX BBIBOAOB,

— OOBACHATH HAayYYHBIC OCHOBBI HanOoee BaXKHBIX I[OCTI/I)KGHI/Iﬁ COBPEMECHHBIX TGXHOJ’IOFI/II\/’I,
HaIIpuMEp, IPaKTUICCKOT0 UCITOJIB30BAHUSA PA3JIMYHBIX UCTOYHUKOB S3HCPIrU HA OCHOBC
3aKOHa NpPEBpaAlICHUA U COXPAHCHUA BCEX N3BCCTHBIX BU0OB DOHCPTHH.

Kaxxmast 3 TeM JaHHOTO pa3jiena BKI0YaeT SKCIIEPUMEHTAIbHOE UCCIIETOBAaHHE
oboOmmarorero xapakrepa. Pa3aen 3aBepiiaercs mpoBeACHHEM JUATHOCTUYECKON U OIEHOYHOM
paboTHI 32 KypC OCHOBHOM IITKOJIBI.

INJTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

Nzyuenune gusuku B 9 Kiacce HANpaBIEHO Ha JOCTHXKEHHE O0y4aroIMMUCS JIMYHOCTHBIX,
METaNpeIMETHBIX U MPEJIMETHBIX Pe3y/IbTaTOB OCBOEHHUS y4EOHOTO IIpeaMeTa.
JIMYHOCTHBIE PE3YJIbTATHBI

Ilampuomuueckoe ¢ocnumanue:
— TMpOSIBIIEHNE UHTEPECA K HCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUNMCKON (pU3NYECKOM
HaYKH;

— HOCHHOCTHOC OTHOIICHHE K JOCTHXKCHUAM pOCCHﬁCKHX y‘-IéHLIX (I)I/IBI/IKOB.

Fpa.ncdaucxoe u nyoeuo-upaecmeeuuoe eocnumanue:

— TI'OTOBHOCTb K AKTUBHOMY Y4YaCTHUIO B O6CY)K,Z[CHI/II/I O6H.I€CTBCHHO-3H8.‘-II/IMLIX N 3THYCCKHX
HpO6HCM, CBA3aHHBIX C MMPAKTUYCCKUM ITPUMCHCHUEM JOCTHXKEHHUI (I)I/ISI/IKI/I;

— OCO3HAaHHEC Ba)KHOCTHU MOPAJIbHO-3THYCCKUX NPUHIHUIIOB B ACATCIIBHOCTHU y‘léHOFO.



Acmemuueckoe gocnumanue:
— BOCIIPHUSTHE CTETHYECKUX Ka4eCcTB (PU3NUECKON HayKH: €€ TapMOHHMYHOTO OCTPOCHHUS,

CTpOroCTt, TOYHOCTH, JIJAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HaHME LIEHHOCTU (PU3NYECKOM HayKH KaK MOILHOTO MHCTPYMEHTA O3HAHUS MUPa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIISIIOLIEH KYJIbTYpHI;

— Ppa3BUTHUC Haquoﬁ J'IIO603HaTeJ'IBHOCTI/I, HHTCPECCAa K HCCHCHOB&TCHBCKOﬁ JACATCIIbHOCTH.

Dopmuposanue Kyabmypol 300p06bs U IMOUUOHANLHO20 0J1A2ONOTYHUA:

— OCO3HaHHE [IEHHOCTU 06€301acHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
BaYKHOCTHU IPaBHJI OE30MaCHOTO MOBECHUS Ha TPAHCIIOPTE, HA I0POrax, C ANEKTPUUECKUM U
TETJIOBBIM 000pYIOBaHUEM B JIOMAITHUX YCIOBUSX;

— c(hopMHPOBAHHOCTH HaBBIKA ped)ICKCUH, MPU3HAHUE CBOCTO IIPaBa Ha OMHUOKY H TAKOTO KE
IIpaBa y Ipyroro 4yejoBeKa.

Tpyoosoe socnumanue:

— aKTHUBHOE YYaCTHE B PEUICHUH MPAKTUUECKUX 3a7a4 (B paMKax CEMbH, IIKOJIbI, TOPOAA,
Kpasi) TEXHOJIOTUYECKOM U COLIMATbHON HAIIPABIEHHOCTH, TPEOYIOIUX B TOM UHCIE U
(bu3MUeCcCKUX 3HAHUM;

— HHTEpec K MPAKTUYECKOMY H3YYCHHIO NMPOQecchii, CBSI3aHHBIX C (PU3UKOA.
IKonozuueckoe gocnumanue:

— OpHEHTAIMs Ha IPUMEHEeHNE (PU3MUECKUX 3HAHWH IS PELICHNUs 3a7a4 B 00JacTu
OKpY’KaroIlel cpe/ibl, IIIaHUPOBAHUS MOCTYIKOB U OLIEHKH UX BO3MOKHBIX MOCIIEACTBUIA

U1l OKpY>KaroIen cpeapl;

— OCO3HaHHE INI00ATFHOTO XapaKTepa IKOJOTHYECKUX MPOOIEM U yTel UX pelIeHusl.
Adanmayusa 006yuarouecoca K U3MEHAIOUWUMCA YCLOGUAM COUUATLHOU U NPUPOOHOU

cpeowl:

— TOTpeOHOCTh BO B3aUMO/ICHCTBUU NPH BBHIIIOJIHEHUHU MCCIIEJOBAHUHN U IPOEKTOB (PU3NYECKOM
HaNpaBJIEHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSM JIPYTHUX;

— TIOBBIIIEHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTUIECKYIO IS TebHOCTD;

— MOTpeOHOCTh B ((OPMUPOBAHUN HOBBIX 3HAHUIL, B TOM yucie (GOpMYIUpPOBaTh UJIEH,
MOHATHS, THIIOTE3bl O PU3MUECKUX OOBEKTaX U SIBICHUSIX;

— 0CO3HaHME Ae(PUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEN B 0071aCTH (PU3UKY;

— IUIAaHUPOBAHME CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUH;

— CTpeMJIEHHE aHAJIM3UPOBATh U BBISIBIISATH B3AaUMOCBSI3U PUPOBI, 00IIeCTBAa M SKOHOMUKH, B
TOM YHCJIE C UCTIOJIb30BaHNEM QU3NYECKUX 3HAHUM;

— OLIEHKA CBOUX JICUCTBUH € yYETOM BIMSHUS Ha OKPYKAIOIIYIO CPEY, BOZMOKHBIX

r100aIbHBIX MOCJIECTBHI.

METAIIPEJMETHBIE PE3YJIbTATbBI

YHuBepcanbHbIE ITI03HABATEIIbHBIC ICUCTBUSA



ba3zoevie nozuueckue oenicmeun:
— BBISIBJIATH U XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SIBJICHHI );
— YCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKALIMU, OCHOBAHUS I 0000IICHUS U

CpaBHCHUA,

— BBISIBIISTH 3aKOHOMEPHOCTHU U MIPOTHBOPEUHS B pAaCCMATPUBAEMbIX (DaKTax, TAHHBIX U
HAOIIOICHUSX, OTHOCSAIIUXCS K PU3NICCKUM SIBICHHSIM;

— BBISBIIATH IPUYUHHO-CIICICTBEHHBIC CBS3H MPU U3yUYECHUN (PUINUCCKUX SIBICHUHN U
MPOIIECCOB;  JIEJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM JICITYKTHBHBIX U HHIYKTHBHBIX
YMO3aKIIOYCHUH, BBIJIBUTATh THIIOTE3bI O B3AUMOCBS3SIX (PH3UUECKUX BEINYHH;

— CaMOCTOSTEIBLHO BIOUPATH CIIOCO0 pemieHus yueOHOW pu3nuecKkoi 3a1auu (CpaBHEHUE
HECKOJIBKUX BapHaHTOB PEHICHHSI, BRIOOP HanOOJIee TOXOISIIETO C YIETOM CaMOCTOSTEIIEHO

BbIJICJICHHBIX KPUTEPUEB).

ba3zoevie uccneoosamensvckue oeiicmeusn:
— HCIIOJIb30BaTh BOMPOCHI KK UCCIIEIOBATEIbLCKUNA HHCTPYMEHT MO3HAHMUS;
— IPOBOJUTH 110 CAMOCTOSITEIILHO COCTABJIIEHHOMY IUIaHY OIBIT, HECJIOKHBIN (PU3NYECKUI
AKCIIEPUMEHT, HEOOJbIIOE HCCeI0BaHuE (PU3UYECKOTO SIBICHUS,
— OIICHMBATh HA MPUMEHUMOCTD U JOCTOBEPHOCTH HH(POPMAIIHIO, TOITYYCHHYIO B XO/I€
WCCIICIOBAHUS HJIM SKCTIICPUMEHTA,
— CaMOCTOATETHHO (GOPMYITUPOBATH OOOOIIEHUS U BHIBOJIBI IO pe3yJIbTaTaM
MIPOBEIEHHOTO HAOIIOICHHUS, ONIbITA, UCCIIEI0BAHUS;
— TPOTHO3UPOBATH BO3MOXKHOE JalbHEHNIIIee pa3BUTHE (PU3UIECKUX MTPOIIECCOB, a TAaKKe

BBIJIBUT'aTh MPCATIOJIOKCHHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAaX.

Paboma c unghopmayuei:
— TMPUMEHSATH pa3INYHbIe METO/IbI, HHCTPYMEHTHI U 3alPOCHI IPU TIOUCKE U 0TOOpE
MH(OPMAIIUY UM TaHHBIX C YYETOM MPEATI0KEHHOW yueOHO! (hr3nueckoil 3a1auu;
— aHaJIM3upOBaTh, CACTEMATU3UPOBATh U HHTEPIIPETUPOBATH MH(POPMALIHIO PA3TUIHBIX
BUJIOB ¥ POPM MpeACTaBICHUS;
— CaMOCTOSITENIBHO BHIOUPATh ONTUMANIbHYIO (OpMY MpeAcTaBIeHUS HHPOPMAITUHT U
WJUTIOCTPUPOBATH pellaeMble 3a7aui HECIIOKHBIMU CXeMaMH, TuarpaMMaMu, HHOH

rpaduKoi U UX KOMOMHAITUSIMH.

YHuBepcanbHble KOMMYHUKATUBHbBIC IEHCTBUSA

Obwenue:

— B X0JIe 00CyXJIeHH!s] y4eOHOro MaTepuasa, pe3yabTaToB J1a00OpaTOPHBIX pabOT U MPOEKTOB
3aJjaBaTh BOIPOCHI MO CYIIECTBY 00CYXKJaeMOil TeMbl U BBICKa3bIBaTh MJIEH, HAllCJIEHHbIE Ha
peleHre 3ajauu 1 NoJep KaHue O1aroxenaTeaIbHOCTH OOLIEHNUS;

— COMOCTABJIAATL CBOU CYXACHUA C CYXIACHHUAMU OPYIrux YUYaCTHHUKOB JAuaJIora,



OOHapy)KUBaTh pPa3IM4ME W CXOJCTBO IO3WIIHMIA; BBIPAKATh CBOIO TOYKY 3PCHHUS B
YCTHBIX U IMMHCbMCHHBIX TCKCTAX; HY6J'II/I‘-IHO MNPpEACTaBIATL PE3YyJIbTAThl BBIIIOJIHCHHOI'O
(hU3UIECKOTO OTBITA (IKCIIEPUMEHTA, HCCIICIOBAHUS, TTPOCKTA).

Coemecmuasn oeamenpbHocms (COmpyoOHUUECcmeo):

— TIOHUMAaTh U UCIOJB30BATh MPEHMYILECTBA KOMAaHIHON M MHIUBUAYAJIbHONU pabOThI pu
peleHH KOHKPETHOH (pr3nueckoit mpoOieMsl;

— [pPUHUMATH LEJIH COBMECTHOM JAEATEIbHOCTH, OPraHU30BBIBAaTH JCHUCTBUS IO €€
JTOCTH)KCHHIO: PacCIpeliesiATh POJH, OOCYXKIaTh MPOLECCHl M Pe3ylbTaThl COBMECTHOM
paboThl; 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;

—  BBIIIOJHATH CBOKO 4aCTb pa6OTLI, A0CTUrasa Ka4eCTBCHHOI'O pC3yJibTaTa 10 CBOECMY
HAITpaBJICHHUIO U KOOPAUHHPYS CBOU I[CﬁCTBHH C ApYI'YMMH 4JI€CHaAMH KOMaH/bI,

— OII€HHUBATh Ka4€CTBO CBOCIO BKJIaJa B O6H.[HI>1 IIPOAYKT IO KPUTCPUAM, CAMOCTOATCIBHO
C(bOpMy.HI/IpOBaHHBIM yY4aCTHUKaMU B3aUMOJCHCTBHUS.

yHI/IBepCEU'ILHbIe PEryiIsiITUBHBIC ILCIZCTBHH
Camoopzanusauuﬂ:

— BBISIBJIATH IPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CUTYalUsAX, TPEOYIOMIUX ISl PEeIICHUs
(bu3nueCKUX 3HAHMUIA;

— OpPUEHTUPOBATHCA B PA3UYHBIX MOAXO0AaX MPUHATHUS PElIeHU (MHAUBHUIYaIbHOE,
MPUHATHE PEIICHUs B TPYIIE, IPUHATHE PELUICHUH IPYIION );

—  CaMOCTOSITENIbHO COCTaBISITh AITOPUTM pelieHus (U3NYECKOW 3aJayd WM ITUTaHa
HCCIEAOBaHUSI C YYETOM MMEIONIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh Mpejlara€Mble BApUAHThI PEIICHU;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.
Camokonmpons (peghrexcus):
— JIaBaTh QJICKBAaTHYIO OIICHKY CUTYAITUH U MpeJiarath IiaH e€ N3MEHCHUS;

—  OOBACHATH NPUYMHBI JIOCTHXKEHUS (HEIOCTHKEHHS) PE3yJIbTaTOB JEATEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

— BHOCHUTH KOPPEKTHBBI B JIEATEIHHOCTh (B TOM YHMCJIE B XOJ BBITIOJHEHUS (PU3NUECKOTO
WCCTIEOBAHUS WJIM MPOEKTa) HA OCHOBE HOBBIX OOCTOATENHCTB, M3MEHHMBIIMXCS CHUTYaIIUH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYJHOCTEH;

— OIICHUBATHb COOTBCTCTBHUE PE3YJIbTaTa LI U YCIIOBHUAM.
3M0uu0HtUlebll? UHmMEeN1eKm:

— CTaBWUTH ce0S Ha MECTO JIPYroro 4eloBeKa B XOJ€ CHOpa WA TUCKYCCHH Ha
HAayY4YHYIO TEMY, IOHUMATb MOTUBEI, HAMCPCHUA U JIOTUKY APYTOT0.
Ilpunamue ceba u opyzux:

— TpU3HAaBaTh CBOE MPABO HA OMMOKY MpPH pelieHNH GU3NYECKUX 3a7a4 WIH B
YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE JK€ IIPABO APYTOTO.
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HNPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y
00yJaronuxcsi yMEeHUM:

— UCIIOJIb30BaTh IIOHATUA: CHCTEMa OTCYETa, MaTepualbHas TOYKA, TPAaEeKTOPHS,
OTHOCHUTEJIFHOCTh MEXaHWYECKOTO JBIXKEeHHA, nedopmanus (ynpyras, IiacTU4eckas), TpeHUe,
HEHTPOCTPEMUTENFHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3Ku; LEHTpP TSDKECTH; abCOIIOTHO
TBEPIOE TEJNO, LICHTP TSDKECTH TBEPAOTO Tella, PaBHOBECHE; MEXaHUYECKHUE KOJIeOaHHs  BOJHBI,
3BYK, HH(QPA3BYK M YJIbTPA3BYK; JIEKTPOMArHUTHBIE BOJIHBI, LKA 3JEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JIAIbHO30PKOCTb, CIIEKTPbl UCIYCKAaHUS M IOIJIOLIEHUs; anbda, 6era u
raMMma-u3J1y4eHus, U30TOIIbI, siiepHasi SHEPIreTUKA;

—  pa3nuyarh SBJICHUS (pPaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJUHEHHOE JBUXKEHUE,
PaBHOYCKOPEHHOE TMPSMOJUHEHHOE JBM)KEHHE, CBOOOJHOE TMaJeHue Tejl, pPaBHOMEPHOE
JIBUKCHHE TI0 OKPYKHOCTH, B3aMMOJCWUCTBHUE TeJ, PEAKTHBHOE [BIDKEHUE, KOojeOaTelbHOE
NBIDKEHUE (3aTyXawllMe ¢ BBIHYKICHHBIC KOJeOaHUs), pPE30HAHC, BOJHOBOE JBUIXKEHUE,
OTpaXEHUE 3BYKA, MPSIMOJUHEIHOE paclpOCTpaHEHUE, OTPAXKEHNUE U IPEJIOMIICHUE CBETa, MOJI
HOE BHYTPEHHEE OTpaXK€HUE CBETa, pa3jioKeHUEe Oeloro cBeTa B CHEKTP U CIOXKEHUE
CHEKTPaJIbHBIX IIBETOB, JMCIIEPCUSI CBETA, €CTECTBEHHAs pPAJUOAKTHBHOCTH, BO3HUKHOBEHHUE
JIMHEWYATOTO CIIEKTpa HU3JIYUYCHHs) MO OMUCAHUIO WX XapaKTEPHBIX CBOMCTB MU HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JaHHOE (PU3NYECKOE SBIICHHE;

— pacmo3HaBaTh MPOSBICHWE H3YYCHHBIX (PU3MUECKUX SBICHUH B OKpYXKawomeMm Mupe (B
TOM yHciie GU3NUECKUe SIBICHUS B IPUPOAE: MIPUIMBBI U OTJIMBBI, IBMKEeHHUE M1aHeT CONHEYHOM
CUCTEMBI, PEAKTUBHOE JBW)XXCHHUE JKUBBIX OPraHW3MOB, BOCIpPHUATHE 3BYKOB >KMBOTHBIMH,
3€eMJIETPSICEHHE, CEMCMUYECKHE BOJIHBI, IIyHaMH, 1XO, [BETa TE€J, ONTHYECKUE SBICHUSA B
npupoje, Ouonorndyeckoe JeicTBHE€ BUAMMOIO, YIbTPa(pUOJIETOBOTO U PEHTTEHOBCKOI'O
U3TYYeHUH; €CTEeCTBEHHbIM pPaJUOaKTUBHBIA (OH, KOCMHMUYECKHE JYy4M, pagHOaKTUBHOE
W3JIy4eHHE MPUPOJHBIX MHUHEPAIOB; JCHCTBHE pPAJMOAKTHBHBIX M3JIyYEHUH Ha OpPraHu3M
YesloBeKa), IPU 3TOM NEPEBOAUTH MPAKTHUUECKYIO 3a7jauy B y4eOHYIO, BBIIEISTh CyLIECTBEHHBIE
CBOWCTBa/MpU3HAKU (U3NUECKUX SIBICHUN;

— ONUCHIBaTh H3YYEHHbIE CBOMCTBa Tel M (U3NYECKUE SIBJICHUS, MCHOJb3Yys (U3NYECKUE
BEJIMYMHBI (CpEIHssl U MTHOBEHHAsI CKOPOCTh TeJla MPU HEPAaBHOMEPHOM JIBUJKEHUH, YCKOPEHHE,
IIEpEMEIIEHUE, IyTh, YIJIOBas CKOpPOCTb, CWJIA TPEHMsI, CUa YOPYTOCTH, CHJIAa TSDKECTH,
YCKOpPEHHE CBOOOJHOrO MaJeHMs, BEC Tejla, UMIYJIbC TEld, UMIYIbC CHJIBI, MEXaHHUYecKas
paboTa ¥ MOIIHOCTb, MOTEHIMAIbHAs JHEPrusl Teja, MOAHSITOrO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHIMAJIbHAsE SHEPTUsl CXKATOW MPY)KHUHBI, KMHETHYECKash SHEpPrus, IMOJHas MeXaHHuYecKas
SHEprus, Mepuoja M YacToTa KojieOaHuH, JAJMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKO
pOCTh CBETa, MOKa3aTeslb MPEJOMJIEHUS Cpenbl); MpH ONHCAHWU TPABUIBHO TPAKTOBATh
(u3nyecKnit CMBICT UCIOJB3YEMBIX BEIHUYMH, 0003HAYECHUSI U €TUHUIBI (PU3UUECKUX BEITUYMH,
HaXoJuTh (HOPMYJIbI, CBA3BIBAIOIINE AAHHYIO (PM3UYECKYIO BEJIWYHHY C APYTUMH BETUYHHAMH,
CTPOUTH TPa(UKH U3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYMH;

— XapaKTCpHu30BaTb CBOMCTBaA TCII, (1)PI31/I'—IGCKI/Ie ABJICHUSA W IIPONLECChI, HCIIOJIB3YySA 3aKOH
COXpPAaHCHUSA SHEPTHUHU, 3aKOH BCEMUPHOT'O TATOTCHUA, HIPUHOHUIT CYINIECPIIO3UIIUKA CHUJI, ITPUHIHII
OTHOCHUTCIBHOCTHU FaJII/IJIeH, 3aKOHBI HBIOTOHa, 3aKOH COXpaHCHUA HWMITYJIbCAd, 3aKOHBbI
OTpAXXCHUA U MPCIIOMJICHUA CBCTA, 3aKOHBI COXPAHCHUSA 3apsAA0BOTO U MACCOBOI'0 YUCCII ITpHU
11



SAJICPHBIX PEAKIMAX; IPU STOM JaBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M 3alMCHIBATH €T0
MaTeMaTH4YECKOE BBIPAKECHHUE;

— OOBACHATH (PU3UUECKUE MPOLIECCH U CBOMCTBA Tell, B TOM YHUCIIE U B KOHTEKCTE CHUTYaIHi
IIPAKTUKO-OPUEHTHUPOBAHHOT'O XapaKTepa: BBIABIATH IPUYUHHO-CIIECTBEHHBIE CBSI3U, CTPOUTH
00BbsICHEeHUE U3 2—3 JIOTHYECKUX IIAroB C OMOPOH Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3HUECKUX
ABJICHUH, (PU3NYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

— pemath pacy€THbIe 3a7auyM (ONUparonrecs Ha CUCTeMy U3 2— 3 ypaBHEHHUM), UCHOIb3Ys
3aKOHBI U (OPMYJIBI, CBS3BIBAIONINE (PU3UYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS
3aJauM 3alUChIBaTh KPATKOE YCIOBHE, BBIABIIATH HEIOCTAIOIIME WM W30BITOYHBIC TaHHBIC,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE JUISI PELICHHSI, IPOBOJUTH PAacUEThl M OIICHUBAThH
PEATMCTUYHOCTD MOJYYSCHHOTO 3HAUYCHUS (PU3UUECKON BEIIUYHHBI;

— pacno3HaBaTh HPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOLIU (PU3UUYECKUX METOIOB;
WCIIONB3Ysl OINUCAHME HCCIACAOBAHUS, BBIIEIATH MPOBEPAEMOE NPEIINONI0KEHHUE, OLICHUBATh
MPaBUILHOCTh TIOpSIIKA TIPOBEICHUSI HCCIICIOBAHUA, JeaTh BBIBOJBI, HHTEPIPETUPOBATH
PE3yNIbTaThl HAOIOICHUN U OIIBITOB;

— TMPOBOJUTH OMBITHI MO HAOTIOACHUIO (PU3UUYECKUX SBICHUNA WM (PU3NYECKUX CBOMCTB Tell
(u3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS SHEPTUH; 3aBHCUMOCThH MEpHUoAa
KoJieOaHui

MPYKUHHOTO MasTHHKA OT MacChl rpy3a M >KECTKOCTH TMPYXKHUHBI U HE3aBUCUMOCTb OT
aMIUTUTYJIbl MaJbIX KOJ€OaHWM; MPSMOIMHEHHOE pacnpoCTpaHEeHUE CBETa, pa3noxeHue
0ermoro cBera B CIIEKTP; M3yUYE€HUE CBOWCTB HM300pakeHHsS B IUIOCKOM 3epKalie M CBOICTB
M300pakeHUsT TpeaMeTa B coOMparoleil JMH3e; HaONIoJeHHWE CIUIOMIHBIX M JHMHEHYaThIX
CHEKTPOB M3JIyUYEHHUsI): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 U30BITOUHOrO Habopa
000py/10BaHUs; ONUCHIBATh X0/ OIbITA U €r0 PE3yJIbTaThl, (POPMYJINPOBATH BHIBOJIBI;

—  TPOBOAMTH NpPU HEOOXOTUMOCTH CEpPHUI0 MPSIMBIX H3MEPEHUH, Ompeaesss cpelrHee
3HaUeHUEe u3MepseMoil  BenuMuMHbl  ((POKYCHOE pacCTOsHHE COOMparolell  JMH3bI);
000CHOBBIBAThH BBIOOP CIIOCO0a M3MEPEHUS/M3MEPUTEIHLHOTO TTPHOOpa;

— HPOBOJUTH HCCICAOBAHUC 3aBHCHMOCTEi (1)H31/I‘ICCKI/IX BCJIIMYHUH C HCIIOJb30BaAHHEM
MPpAMBIX H3MepeHHI>i (3aBI/ICI/IMOCTL MyTHu OT BPEMCHHU IIPU PABHOYCKOPCHHOM JABUKCHHUU 0e3
HavaJIbHOM CKOpOCTH,; MCpUoaa KoJIcOaHMIT MaTEeMaTHYEeCKOr0 MasTHHKA OT JJINHBbI HHUTH,
3aBUCUMOCTH YyIJla OTPAXKCHUA CBETA OT YyIJla HaJACHUSA U YIJla HOPCJIOMIICHHUA OT YIJa
Ha,Z[CHI/ISI)Z IJIAaHUPOBATDb UCCIICAOBAHUEC, CAMOCTOATCIIBHO CO6I/IpaTL YCTaHOBKY, (I)I/IKCI/IPOBaTL
PE3YIbTAThI HOHy‘lGHHOﬁ 3aBUCHUMOCTH (I)I/ISI/IHCCKI/IX BCJIIMYHMH B BHIC Ta6J'II/II_[ 151 Fpa(l)I/IKOB,
ACJIaTh BBIBOABI 11O PE3YyJIbTaTaM UCCIICAOBAHUA,

— TPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEITMUUH (CpPEeIHSS CKOPOCTh M YCKOpEHHE
TeJla IPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOTHOTO Ta/leHUs, KECTKOCTD MPY>KUHBI,
KO3 (ULMEHT TPEeHHUs CKOJBXKEHHs, MeXaHWyeckas paboTa M MOIIHOCTb, 4acToTa U MEpPUOJ]
Kosie0aHuin

MaTeMaTHYeCKOr0 W TPYKUHHOIO MAasTHUKOB, OINTHYECKas CHJIa coOMparomeil JIHH3HI,
PalMOAaKTUBHBIA (OH): TNIAHUPOBATh M3MEPEHUS; COOUPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHMS, CIIEAYs NPEIJIOKEHHON NHCTPYKIUH; BBIYUCIIATh 3HAUYCHUE BEIMUUHBI U
aHAJM3UPOBATh MIOJYUEHHBIE PE3YNIbTAThl C YIETOM 3alaHHON MOIPEIIHOCTH U3MEPEHUH;

— co0uroaTh MpaBuiIa TEXHUKU 0€30IacHOCTH MpH padoTe ¢ 1adopaTOpHBIM 000PYIOBAHUEM;
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— pasjiM4aTb OCHOBHBLIC NPU3HAKU HU3YUYCHHBIX (I)I/IBI/I‘-IGCKI/IX MOJETIeH: MaTCpuajibHasA TOYKa,
a0COJIFOTHO TBép,Z[OC TEIIO, TOYCYHBINM NCTOYHHUK CBC€Ta, JIy4, TOHKas JIMH3a, IJIaHETapHasa MOACIIb
aToMa, HYKJIOHHas MOJCJIb aTOMHOTI'O sA/pa,

— XapaKTepu30BaTh IPUHLMUIIBI IEHCTBUS MU3yYEHHBIX NIPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OIOpOM Ha MX ONUCaHus (B TOM YMCIE: CIUJOMETP, JATYUMKHU IIOJIOKEHUS, PACCTOSHUSA M
YCKOpEHHUs, paKeTa, »5XOJIOT, OYKM, MEPUCKOI, (oToanmapar, ONTHUYECKHE CBETOBOJIHI,
CIIEKTPOCKON, J03UMETp, Kamepa BuiibcoHa), HCMONB3ys 3HAHUS O CBOMCTBaX (PU3NUYECKUX
SIBJIGHUN ¥ HE0OX0IMMbIe (PU3MUECKHe 3aKOHOMEPHOCTH;

—  UCIOJB30BaTh CXEMBl M CXEMATHYHBIC PUCYHKH HM3YYCHHBIX TEXHUYECKHX YCTPOUCTB,
WU3MEPUTENBHBIX TPUOOPOB M  TEXHOJIOTMYECKUX IPOILECCOB TPU PEHICHUH Yy4eOHO-
MPAKTUYECKHUX 3a/1a4; ONTUYCCKUE CXEMBI JUIsl TOCTPOCHUS U300pKEHHUN B IJIOCKOM 3€pKaye U
coOuparoiei JTMH3e;

— TPUBOJAUTH MPUMEPBI/HAXOAUTh HH(POPMAITUIO O TpUMEpPaxX MPAKTHYECKOTO MCIIOIb30BAHUS
(bu3HYECKUX 3HAHUI B TIOBCEHEBHOM KU3HU I 0OecIiedeHHs 0€30IMacHOCTH MPU OOPAIECHUH C
npubopaMH W TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 3J0POBbS U COOJIOJCHHUS HOPM
HKOJIOTHYECKOTO IMOBEICHUS B OKPYKAIOIIEH cpeie;

—  OCYWIECTBIIITh TOUCK uHGpopManmu (usnyeckoro coaepxanus B cetu HHTepHeT,
CaMOCTOSITENIbHO ~ (pOpMyJHMpysl MOUCKOBBIM  3ampoc, HaXOAUTb IIyTU  OINpeAeIeHUs
JOCTOBEPHOCTH MOJY4EHHOH HH(OpMAIMKM HA OCHOBE UMEIOIUXCS 3HAHUI U JJONOJTHUTEIbHbBIX
HUCTOYHHUKOB;

—  HCIIOJIb30BAaTh IPU BBINOJIHEHUM YYEOHBIX 3aJaHUl Hay4YHO-TIOMYJISPHYIO JIUTEpATypy
(Gu3M4eCcKoro colep)kaHus, CIpaBOYHbIE MaTepualibl, pecypchl ceTu HWHTepHeT; BlaxeTh
puéMaMu

KOHCIIEKTHPOBAaHUS TEKCTa, IMpeoOpa3oBaHus HMHGOpMAIMM M3 OJHOW 3HAKOBOH CHCTEMBI B

APYTYIO,

— co37aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOILIEHHUS Ha OCHOBE MH(pOpPMALUU U3
HECKOJIbKUX HCTOYHHMKOB (PU3UYECKOTO COJIEp)KaHus, MYyOJUYHO MPEICTaBIATh PE3yJIbTaThl
IIPOEKTHOM WM HCCIEAOBATENIbCKOM JEATENbHOCTH; IPU O3TOM TI'PAMOTHO HCIIOJIb30BATH
W3YYCHHBI MOHATHMHBIA ammapar u3ydyaemMoro pasgena (U3MKM U CONPOBOXKAATH
BBICTYIIJICHHE IIPE3EHTAlMEN ¢ y4ETOM 0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB.

TeMaTnuyeckoe NIAHUPOBAHUE
®u3uka 9 kiaace

Ne Pazgen, Tema Komn-Bo K-Bo K-Bo
/1 Y-B MPAKTHYECKUX | KOHTPOIBHBIX
pabot pabor
1 Pasnen 1. Mexanndeckue IBJICHUS 40
1.1 | MexaHn4ueckoe IBMXEHHUE U CIIOCOOEI €r0 10 3 1
OITMCAHUS
1.2 | B3anMmoneiicTBHE Te 20 2 1
1.3 | 3akoHbI coXpaHEeHUs 10 2 1
2 Pasgen 2. Mexanndeckue KojieOaHusa U 15 1
BOJIHBI
2.1 | Mexaunueckue KojieOanus 7 2
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2.2 | MexaHuueckue BOJHBI. 3BYK 8
3 | Pazmen 3. DiaekTpOMarHMTHOE 1MOJIE U 6
AJIEKTPOMArHUTHBIE BOJTHBI
3.1 | DneKTpOMarHuTHOE MOJIE U 6 2
AJIEKTPOMATHUTHBIE BOJIHBI
4 | Paznen 4. CBeTOBBIC SABJICHUS 15
4.1 | 3aKOHBI pacCIpPOCTPAHEHUS CBETA 6 2
4.2 | JIuH3bI ¥ ONTHYECKHE TPUOOPHI 6 2
4.3 | Paznoxenne OIOTO CBETA B CIIEKTP 3 2
5 Pasznen 5. KBauroBsle aBiieHus 17
5.1 | UcnyckaHnue u OTJIOMIEHUE CBETa aTOMOM 4
5.2 | CtpoeHHre aTOMHOTO sjipa 6
5.3 | SnepHbie peakuuu 7
6 | Pazmen 6. [loBropuTensHO-0000mAONITIIT 9
MOJTYJTb
6.1 | Cucremarusamnus ¥ 0000IICHHUE TIPESIMETHOTO 9
COJICpYKaHUS U OTIBITA JICSITEILHOCTH,
MPUOOPETEHHOTO MPU U3YYSHUH BCETO Kypca
(107637041
7 Hroro 102 20

14




IToypouHoe mi1aHMpoOBaHuE

No Tema ypoka Koin-Bo OCHOBHBIE BU/IbI DIIEKTPOHHBIN pecypce Ucnonb3oBanue
n/m 4acoB JeSITETTbHOCTH 000pyI0BaHUS LIEHTpPA
€CTECTBEHHOHAYYHOH U
TEXHOJOTHYECKON
HarpaBjeHHocTel «Touka
pocTay
1 Mexann4eckoe JBHKEHHE. 1 Ananus u 06cyxaeHne Karanor CCZ)UIOK Ha
. ecypchl 0 pU3MKe;
PaBHOMEPHOE NPSIMOIHHERHOE PasJITIHBIX IPUMEPOB I(; P van,
NBIDKEHHE MEXaHUYECKOT0 JABHKCHUS; CCIITATHBIC O0YHAIOTIHC
2 1 OO6cyxaeHue rpaHul] MPOrpaMMBbl 110 (PU3HKE;
Pemenne 3aia1a Ha paBHOMEpHOE IPUMEHHMOCTH MOJIENH 1abopaTopHbIe pPaboOTHI;
MPSIMOJIMHEHHOE JIBIKEHUE «MaTepHaIbHAs TOUKay; aHUMAIS PU3NICCKUX
3 OTHOCUTEIHLHOCTh MEXaHUYECKOTO 1 Omnuncanne MEXaHUIECKOTO MPOLECCOB; pH3MHecKas
JIBYDKCHHUS JIBDKEHUS Pa3IMYHBIMU suIpKIoneus; POILL
crocobamu(ypaBHEHHUE MynbTumeuiinbe
4 | Cpennss u MrHOBEHHas CKOPOCTD TeNa 1 (vp ’ [pe3eHTAHY Obopynosatne UL
Tabinua, rpapuk); AHanu3 p nabopaTopHbIX  pabor u
IIPY HEPAaBHOMEPHOM JIBUKCHHH. JKHBHEHHDBIX CHTYalHi, B
JlaGopaTopnas padora "Omnpenenenue ’ YUCHUMECKHX  ONBITOB  (Ha
. KOTOPBIX TIPOSIBIISICTCS Gasze KOMILIEKTOR
CpeIHel CKOPOCTH Tea MPH IBUKEHUN
TI0 HAKJIOHHOM MIOCKOCTH" OTHOCHTCTRHOCTD s OI9)
5 1 MEXaHUYECKOTO JIBIKCHUS,
Yckopenue. PaBHoyckopeHHOE Habmnronenue
NPSAMOJIMHENHOE JIBMIKEHHE MEXAHUYECKOTO JIBUKEHUS
6 TlepeMelenHe N1 PaBHOYCKOPEHHOM 1 Tesa OTHOCHTENBHO Pa3HBIX Ob6opynoBanue TSt
NPAMOTHHEHHOM JIBHKEHUH TEJ OTCUéTa; nabopaTopHbIX  pabor u
" CpaBHeHue myTeH u YUYEHUYECKUX OIBITOB (Ha
JlaGopatopHas pabota "HccnenoBanue .
TPAaeKTOPUUN IBUKEHUS Oaze KOMIUICKTOB
3aBUCHMOCTH TIyTH OT BPEMCHH JIsI
" OJTHOT'O ¥ TOTO K€ TeJa s OI'D)
PaBHOYCKOPEHHOTO JIBHKCHHS
7 1 OTHOCHUTEIIFHO Pa3HBIX TEI 06
Jlaboparopnas pabota "OmnpeneneHue orcuéTa; AHaIN3 TEKCTa 6OpyHOBaHHe 5 AT
YCKOPEHUsI PaBHOYCKOPEHHO [anuitest 06 J1a00paTOpHEIX  paboT M
JBIKYIIErocs Teja” OTHOCHTCIEHOCTH gququCKHx OTBITOB (Ha
JIBUKEHHS; BBITIOJIHEHUE ase ord KOMILICKTOB
N TSI
3 T 3aJIaHMi IO TEKCTY A )

CB0OOHOE TIaicHUE
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9 Penrenue 3amaua no reme
"PaBHOYCKOpEHHOE NPSIMOIMHENHOE
nBmKeHne"

10 PaBHOMepHOE JBWKEHHE TIO
OKPY>KHOCTH

11 Pemenuss 3agau 1o TeMe
"MexaHu4yecKkoe JBIDKEHHE U
CII0COOBI €0 ormucanus"

12

KontponpHast pabota mo Teme
"MexaHH4YeCcKOe IOBW)KECHHE WU
croco0bI ero onucanus”

(CMBICTTIOBOCUTCHUE);
Onpenenenue cpeaneit
CKOPOCTH CKOJIbKEHUS
OpycKa WiIH TBUKCHUS
1IapyKa Mo HaKJIOHHOH
IJIOCKOCTH;, AHAJIN3 U
00CyKJIeHHUE CITOCOO0B
MPUOIMKEHHOTO
OIpeieJIeHUs] MTHOBEHHOM
ckopoctu; OnpeneneHue
CKOPOCTH PaBHOMEPHOTO
JIBHOKEHHUS (I1apuka B
JKUJIKOCTH, MOJIEITH
AJICKTPUIECKOTO
aBTOMOOWJIS U T. 11.);
Onpenenenue nyTy,
MPOMIEHHOTO 3a JaHHbII
MMPOMEKYTOK BPEMEHU, U
CKOPOCTH TeJa Mo rpaduxy
3aBUCUMOCTH Iy TH
PaBHOMEPHOT'O JIBUKEHHS OT
BpeMeHu; O0cyxaeHne
BO3MOYKHBIX TTPHUHITUIIOB
JiecTBUS MPUOOPOB,
M3MEPSIOIIUX CKOPOCTh
(criu1IOMeTpOB);
Brrancnenue mytu u
CKOPOCTH TIPH
PaBHOYCKOPEHHOM
MIPSIMOJTMHEWHOM JIBUKESHHH
tena; Onpenenenue
MPONJIEHHOTO MYTH U
YCKOpPEHUS IBVIKCHUS Tella
1o rpauKy 3aBUCUMOCTH
CKOpPOCTH
PaBHOYCKOPEHHOTO
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MPSIMOJITHEWHOTO JIBUKCHUS
TeJlla OT BpEMEHH;
OnpeneneHne yCKOpEHUsI
TeJa Ipu
PaBHOYCKOPEHHOM
IOBUKEHHUHU 110 HAKJIIOHHOU
wiockoctu; M3mepenue
MEePHOJIa ¥ 9aCTOTHI
oOpaleHus Teja 1mo
OKPY>KHOCTH;
OmnpeneneHrne CKOPOCTH
PaBHOMEPHOTO JBHKCHUSI
TeJla MO OKPY>KHOCTH;
Pemenune 3amau Ha
OIpeJIeIICHUE
KHHEMATUYECKUX
XapaKTEPUCTUK
MEXaHUYECKOTO JIBHIKECHUS
pa3IUYHBIX BUIOB;
Pacno3naBanue u
NpuOIMKEHHOE OMUCAHUE
pa3TUYIHBIX BUIOB
MEXaHUYECKOIO JIBHYKCHUS B
NpUpOJIE U TEXHUKE (Ha
IpuMepax CBOOOTHO
MaJaronX T, IBUKCHUS
JKUBOTHBIX, HEOCCHBIX TEJI,
TPAHCTIOPTHBIX CPEJICTB U

ap.);

13 IIepssiii 3akoH HbroToHa

14 Bropoii 3axkon HeroTona. [Ipuaimn
CYTIEPIIO3UIIUH CHII

15 Tperuit 3akoH HeroToHa

16

Pemenne 3amau Ha IMPUMCHCHUC

Ha6mronenue u oocyxaeHue
OIIBITOB C IBUXXCHHUEM TECJIa
MPY YMEHBIIICHUU BIUSHUS
JpyTUx Tell,
MPETSITCTBYFOIIHUX
JBUXKEHHUIO;

Karasnor ccbiiok Ha
pecypchl 0 pU3HKE;
OecrutaTHbIe 0OyUarome
MIPOrpaMMBbI 10 (PUBHKE;
nabopaTopHbie paboTHI;
aHUMaIMs GU3NYECKUX
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3akoHOB HeroTOHAa

71 Cuna yOpYrocTu u 3akoH ['yka

18 JlaGopaTtopHas pabora "OnpenencHue
J)KECTKOCTH MPY>KUHBI"

19 1 3akom BCEMUPHOI'O  TSITOTEHUS.
Cuna TsKecTH

20 | pemenue 3a/1a4 Ha JBUXKEHUE Tel
OJT ICCTBUEM CHITBI TSHKECTH

21 | Hesecomocts u neperpy3Ku

22 [TepBast kocMUYeCKasi CKOPOCTb

23 | Pemenne 3a7a4 Ha NPUMEHEHHE
3aKOHA BCEMUPHOTO TATOTCHUS

24 | Cuna TpeHUs

25 JlaboparopHas pabota "Onpenenenue
KodduimeHTa TpeHus "

26 | Pemenne 3a/1a4 Ha JBWIKEHUE Tel
MOJT ICCTBHEM CHJIBI TPCHHUS

21 | Pemenue 3a/1a4 Ha JBWKEHUE Tl
MOJT ICCTBHEM HECKOJIBKUX CHJI

28 | Pemenne 3a/1ay Ha JBUKEHHUE Tel
OJT ICCTBHEM HECKOJIBKUX CHJI

29 | Papnosecue MaTepUaIbHON TOYKH U
a0COJIFOTHO TBEPJIOTO TesIa

30 Bunbl paBHOBECHS

31

Pemienne 3amau Ha TPUMEHEHHUE

Amnanu3 texcrta ["anunes ¢
OTMCAaHUEM MBICJICHHOTO
AKCIIEpUMEHTA,
000CHOBBIBAIOIIETO 3aKOH
VHEPIIMH; BHITIOJIHEHNE
3aJlaHuM 110 TEKCTY
(CMBICIIOBOE UTEHHE);
OOcyXIeHre BO3MOXKHOCTH
BBITTOJIHEHUS 3aKOHA
WHEPIIUU B Pa3TUYHBIX
CHCTEMax OTCUETa;
Habmronenue n oocyxaeHme
MEXaHUYECKHUX SBJICHU,
MIPOUCXOSIINX B CUCTEME
orcuéra «Temexka» npu ee
PaBHOMEPHOM U
YCKOPEHHOM JIBUKECHHUH
OTHOCUTEJIFHO KaOuHeTa
busukmy;

JleiicTBHS C BEKTOpaMU CHIIL:
BBIIIOJIHEHUE 3aJJaHUN TTO
CIIOKEHUIO U BEIYUTAHUIO
BekTOpOB; Habmronenue
W/WJIH TPOBEJICHUE OIBITOB,
JIEMOHCTPHUPYOIIHX
3aBUCUMOCTh YCKOPEHUS
TeJa OT MPUJIOKEHHOUN K
HEMY CHJIBI U MacChl TeJa;
AHanu3 1 00bICHEHUE
SIBIIEHUH C UCTIOJIb30BaHUEM
BTOPOTO 3akoHAa Hp0TOHA,;
Penrenue 3agau c
HCTIOJIb30BAaHUEM BTOPOTO
3akoHa HproToHa 1 npasuna
CIJIO)KEHUSI CHUJT,
Onpenenenune KECTKOCTH

MIPOLIECCOB; pU3UUYECKas
sHIKIoneaus; POII;
MynsTUMeguHbIC
MPE3eHTALIUU

O6opynoBanue TS
nabopaTopHbIX  paboT |
YYEHUYCCKUX OINBITOB (Ha

Oase KOMILJIEKTOB
st OI'D)
Oo6opynoBanue U

nabopaTOpHBIX  paboT u
YUYEHUYECKUX OMBITOB (Ha

Oase KOMILIEKTOB
st OI'D)
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YCJIOBUI paBHOBECHS TEIl

32 O6o0mamud  ypok 10 TeMe
"MexaHndeckue sBiaeHus"

33 Pemenue 3amau no TeMme
"MexaHnyeckue siBiaeHus"

34

KonTtponbhas pabora 1mo teme
"MexaHnyeckue sBiaeHus"

MIPY>KUHBI,
Amnanus cutyanui, B
KOTOPBIX HAOJFOJAOTCS
yrpyrue nedopMaiuu, i ux
O0OBsSICHEHUE C
KCIIOJIb30BAaHUEM 3aKOHA
I'yka;

Pemienue 3agau ¢
KCIIOJIb30BaHUEM 3aKOHA
I'yka;

HccnenoBaHue 3aBUCUMOCTHU
CHUJTBI TPEHUSI CKOJIBKESHHS OT
CHJTBI HOPMAJIBHOT'O
napiieHusi. OOCyKIeHHe
pe3yJIbTaTOB UCCIIEOBAHUS,
Onpenenenue ko3¢ duimenra
TPEHUSI CKOJIBKCHUS;
H3mepeHnue cuiibl TpeHUS
MOKOS;

Pemrenue 3agau ¢
HCTIOJIb30BaHUEM (POPMYIIBI
JUTST CHUTBI TPSHUS
CKOJIbKCHHS,

AHanu3 IBMKCHUS TeN
TOJILKO MO, ICUCTBUEM CHIIBI
TSHKECTH — CBOOOJIHOT'O
mageHus; O0ObsICHEHUE
HE3aBUCHMOCTH YCKOPCHUS
CBOOOJIHOTO MaJCHUS OT
MaccChl TeJa;

O1eHKa BEJIMYUHBI CUIIBI
TATOTEHUS, IENCTBYIOMIEH
MEXIy NBYyMs TeaaMHu (115t
pa3HbIX Macc);

AHanu3 IBHKEHUS HEOSCHBIX
TEJ NOJ ACUCTBUEM CHUJIbI
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TATOTEHUA (C
HCTIOJIb30BaHUEM
JIOTIOJTHUTENIbHBIX
MCTOYHUKOB MH(POPMALIIH);
Penrenue 3agau c
HCTIOJIb30BAaHUEM 3aKOHA
BCEMUPHOTO TSATOTEHUS U
(hopMyIIbI 171 pacyéTa CUIIbI
TSDKECTH;
AHanu3 opUruHajIbHOTO
TEKCTa, OMHUCHIBAIOLIETO
MPOSIBJICHUS 3aKOHA
BCEMUPHOTO TATOTEHHUS;
BBIIIOJIHEHUE 3aJaHUN 1O
TEKCTY (CMBICIIOBOE YTCHHE);
Habmronienne u o0cyxaeHue
OMBITOB [0 U3MEHEHHUIO Beca
TeJIa IPH YCKOPEHHOM
JIBUJKCHUM; AHAJIU3 YCIIOBUU
BO3HUKHOBCHUS
HEBECOMOCTH U MEePETPY3KH;
Pemenue 3agay Ha
ompejeeHUe Beca Tena B
pa3TUYIHBIX YCIOBUSX;
AHanu3 cui, IeHCTBYIOIINX
Ha TeJo, TMOKOosIIeecs Ha
onope; OnpeienieHrue eHTpa
TSHDKECTU PA3INYHBIX TET,;

35 3aKOH COXpaHEHUsI UMITyJIbCca

36 PeaxktuBHoe gBmkeHue. Perienue
3aa4  Ha  NPUMEHEHHE  3aKOHa
COXpaHEHHUs UMITYJIbCa

37 Mexannueckas paboTa U MOILTHOCTh

38

Kunernueckas sHeprus. Teopema o

Hab6mtonenue u o0cyxieHue
OMBITOB,
JEMOHCTPHUPYOIINX
repenavyy UMILyJbca npu
B3aMMO/ICHCTBUH TEJI, 3aKOH
COXpaHEHUS UMITYJIbCa IIPU
aOCOJIIOTHO YIIPYTOM U

Karasnor ccputiok Ha
pecypchl 0 pu3HKe;
OecrutaTHbIe 0OyUarome
MIPOrpaMMBbI 10 (PUBHKE;
nabopaTopHble paboThI;
aHUMaIMs GU3NIECKUX
mporieccoB; pusudeckas
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KMHETUYECKOU SHEPrUu

39

Pabora cuitel TsDKECTH

40

Pabora cunsl ynpyrocru.
JlaGopaTopHnas pabora "Onpenenenue
paboThI CUJIBI YIIPYTOCTH TIPH MOABEME
rpy3a ¢ HCIOJIb30BaHHEM TIOIBU)KHOTO
¥ HETIOJIBUKHOTO 0JI0KOB"

41

Pemenne 3amay nmo reme "Pabora u
MOIITHOCTE"

42

3aKk0OH W3MEHEHUS WU
MEXaHHYECKON SHEPIHH.

COXpaHCHUS

Jlabopatopnast pabora "M3yuenue
3aKOHa COXpaHEHMs sHepruu"

43

Pemenue 3amgau o teme "3akoH
COXpaHEHHUs UMITYJIbCa. 3aKOH
COXPAHEHHUSI MEXaHUYECKOMN
sHepruun”

44

O060061maromuil ypok 1o Teme
"3akonbl coxpaneHus". KoHTponabHas
pabota

HEYypyrom
B3aMMOCHCTBUH TEII,
AHanu3 cutyanuii B
OKpY>Karoleu >KU3HU C
HCMOJIb30BAaHUEM 3aKOHA
COXpaHEHHUS UMITYJIbCA;
PacnioznaBanue siBieHuUst
PEaKTUBHOI'O IBMKEHUS B
npupoae u texauke (MC —
ouomorus); [Ipumenenue
3aKOHA COXPaHEHUS
HMMIIyJIbCa JIsl pacuéra
pe3yJIbTaTOB
B3aUMOJICHCTBUSA TeJ (Ha
puMepax HEyInpyroro
B3aUMOJICHCTBUS, YIIPYTOTO
LEHTPATBHOTO
B3aUMOJICHCTBUSA JIBYX
OJMHAKOBBIX TEJ, OJHO U3
KOTOPBIX HEIMOJIBUKHO);
Penrenue 3agau ¢
HCNOJIb30BAHUEM 3aKOHA
COXpaHEHHUSI UMITYJIbCA;
Onpenenenne pabOThI CUITBI
YIPYTOCTH IIPU NMOABEME
rpy3a ¢ UCII0JIb30BaHUEM
HETIOJBUKHOTO U
MOJBMIKHOTO OJIOKOB;
HN3mepeHne MOIHOCTH;
H3mepeHne noTeHuaIbHON
SHEPTHUH YIIPYTO
nedopMUpoOBaHHON
npy>xkunbl; 3mepenue
KWHETUYECKON SHEPTUH TeJa
0 JJIMHE TOPMO3HOTO MyTH;
DKCIepUMEHTaIIbHOE

sHIKIoneaus; POII;
MynsTUMEAUNHBIE
Mpe3eHTalNN

O6opynoBanue TUTS
nabopaTopHBIX  paboT W
YYECHHYECKUX OIBITOB (HA
6aze KOMIUICKTOB
st OI'D)

Ob6opynoBanue TUTS
1a0opaTOpHBIX  paboT U
YYCHUYECKUX OTBITOB (Ha
0aze KOMILJICKTOB
st OI'9)
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CpaBHEHUE U3MEHEHUS
MOTEHUUAJIbHOU U
KUHETUYECKON SHEpruii Tena
MpU ABUKEHUU T10
HAKJIOHHOM IJIOCKOCTH;
DKCriepuMeHTaJIbHasI
IIpOBEPKa 3aKOHA
COXPAHEHHUSI MEXAHUYECKOU
SHEPryU MpU CBOOOTHOM
nagenuu; [Ipumenenue
3aKOHA COXPAHEHUS
MEXaHWYECKOW SHEPIrUM IS
pacyéra NOTEHIUAIIBHOU U
KUHETUYECKON DHEPrui
Tena;
Pemrenue 3amayu ¢
HCIIOJIb30BaHUEM 3aKOHA
COXPAHEHUSI MEXaHUYECKOU
SHEPIruuy;

45

KonebarenbHoe nBuxenue

46

MartemMaTnyecKU MasTHUK.

JlaGopaTtopnast pabota "HccnenoBanue
3aBHCHUMOCTH TIEpHOa KoJeOaHui
MPYKUHHOTO MasiTHUKA OT MaccChl
rpy3a".JlabopaTopHnas pabora
"IIpoBepka HE3aBUCHMOCTH MEPHOJIA
KoJieOaHuil Tpy3a, MOJBEIIEHHOTO K
HUTH, OT Maccel rpysa’

47

[Ipyxunuelii MastHuk. JlaGopaTtopHas
pabota "ONBITHI, JEMOHCTPHUPYIOIIHNE
3aBUCUMOCTh  Tepuoja  KojeOaHHi
MNPYKHUHHOTO MasiTHUKA OT Macchl
rpy3a 1 KECTKOCTH MPYXKUHBI"

48

Penrenue 3amad mo reme

Haobnronenue xonebauumii
MO/ ACHUCTBUEM CHII TSHKECTH
Y YIIPYTOCTH ¥ OOHAPYKEHHUE
HOJI00HBIX KOJIEOaHUH B
OKpY>KaroIeM MHpE;
Anamu3 konebGaHu Tpy3a
Ha HHUTH U Ha TIPYKUHE.
OnpeneneHne 4acTOThHI
KOJIeOaHuI
MaTeEMaTHYECKOTO U

NPy KUHHOTO MasITHUKOB;
HaOmronenue u 00bsICHEHNE
SIBJICHHUS] PE30HAHCA,
Uccnenosanme 3aBUCUMOCTH
repuo/ia KoaeoaHui
MOJIBEIIICHHOTO K HUTH T'py3a

Karanor ccpuiok Ha
pecypchl o pusuke;
OecriiaTHbIEe O0yYaroIye
IPOrpaMMBI 10 (PU3HKE;
nabopaTopHbIe padOTHI;
aHUMaIs GU3NIECKUX
MPOIIECCOB; pU3HUECKas
sHiKIoneaus; POII;
MynpTUMEAUNHbBIE
pe3eHTalun

O6opynoBanue TUTS
na0opaTopHbIX  paboT u
VUICHUYECKUX OIBITOB (HA
baze KOMILJIEKTOB
st OI'D)

O6opynoBanue TSt
nabopaTopHbIX  paboT W
VYEHUYECKUX OIBITOB (HA
baze KOMILJIEKTOB
st OI'D)
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"MaremMaTu4eCcKuil U MPYyKUHHBINA

MAasiTHUK"

49

3aryxaromue KoieoaHus.

Breinyxnennsie konebanus. Pesonanc

oT anuHel HUTH; [IpoBepka
HE3aBUCHMOCTHU Nepuoia
Kosie0aHui rpy3a,
MOJIBEIIEHHOTO K JICHTE, OT
Macchl rpy3a; Habmronenue
U 00CYX JIEHHUE OTMBITOB,
JIEMOHCTPUPYIOIIHNX
3aBUCHUMOCTbH MEPHOJa
KoJIeOaHUN MPY>KUHHOTO
MasiTHUKA OT MacChl Ipy3a U
KECTKOCTH MPY>KUHBI;
I[Ipumenenue
MaTEMaTHYECKOTO U
MPY>KWUHHOTO MAasITHUKOB B
Ka4yecTBe Mojesei s
OIHUCaHUs KOJIeOaHu B
OKPYXKaIOIIEM MUPE;
Pemenue 3amad, CBSI3aHHBIX C
BBIYMCIICHUEM UJIU OLICHKOM
4acTOTHI (TIepHuo/1a)
KoJeOaHul;

50

Mexanudeckue BOJIHBI

51

3ByK

52

WNHdpa3Byk U yIpTpa3ByK

53

O6oOmaromuii ypok Mo Mo Teme

"MexaHnueckue — KoyieOaHUs
BosiHBI". KoHTpOIBbHAS paboTa

n

I

OOHapy>keHHEe U aHAIN3
BOJIHOBBIX SIBJICHUI B
OKpY>KarolleM MHPE;
HaOmronenue
pacrpocTpaHeHus
MIPOJOJIBHBIX U IMOTIEPEYHBIX
BOJIH (Ha MOJEIN) U
OOHapyKEHHE aHAJIOTUYHBIX
BHJIOB BOJIH B IIPUPOJIE
(3BYK, BOJISIHBIE BOJIHBI);
Brerarcienve TMHBI BOJTHBI
U CKOPOCTH
pacIpoCcTpaHeHUs 3BYKOBBIX
BOJIH; DKCIIEPUMEHTAJILHOE
onpeesieHue rpaHull

Karanor ccpuiok Ha
pecypchl o pusuke;
OecriaTHbIe 00yJaroIye
IPOrpaMMBbI 10 (PUBHKE;
nabopaTopHbIe padOTHI;
aHUMaIus GU3NIECKIX
MPOIIECCOB; U3HUECcKas
sHiKIoneaus; POII;
MynbTUMEANITHBIE
TIpe3eHTAINH
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YaCTOTHI CIBIIITUMBIX
3BYKOBBIX KOJICOAHUI;
Habnronenue 3aBucumoctu
BBICOTHI 3BYKa OT YaCTOTHI (B
TOM YHCJIE C
HCTIOJIb30BaHUEM
MY3BIKaJIbHBIX
WHCTPYMEHTOB);
HaOnronenue u o0bsICHEHNE
SIBJICHUS] aKyCTUYECKOTO
pe30oHaHca;

AHann3 OpUTHHAIIBHOIO

TEKCTa, NOCBAIIEHHOTO

HCMOJIb30BaHUIO 3ByKa (UJIN

yABTpPa3ByKa) B TEXHUKE

(»xosyokanus, yabpTpa3ByK B

MEIUIMHE U JIP.);

BBIINIOJIHEHUE 3aJIaHUM 11O

TEKCTY (CMBICIIOBOE YTEHUE);

54

SIBeHME ANEKTPOMArHUTHOM
unaykiuu. Jlaboparopuas padora
"N3y4yeHue sBIeHUE
AIIEKTPOMArHUTHON MHAYKITUHU"

55

CriocoObI MosTyyeHHs! 3IEKTPUIECKON
JHEPruu

56

3HeKTpOMaFHI/ITHOC ITOJIC.
3J'I€KTpOMaFHI/ITHI)I€ BOJIHBI

57

JlaGopatopHass pabGora "M3yuenue
CBOWCTB  DJIGKTPOMAarHWTHBIX  BOJH
pu ITOMOIIH MOOUIIBHOTO
TesnedoHa

58

Hcnonb3oBanue
ANEKTPOMATrHUTHBIX BOJH

[TocTpoenue paccykaeHui,
00OCHOBBIBAIOIIUX
B3aUMOCBSI3b
AJICKTPUIECKOTO U
MarHUTHOTO MOJIEH;
DKCcHepuMEHTaIbHOE
M3y4YeHHEe CBONCTB
AJICKTPOMATHUTHBIX BOJIH (B
TOM YHCJIE C TTOMOIIBIO
MOOMIBLHOTO TenedoHa);
AHanu3 peHTT€HOBCKUX
CHHMKOB Y€JI0OBEYECKOTO
OpraHu3Ma;

AHann3 TEKCTOB,
OTUCHIBAIOIITUX TIPOSIBIICHUS
AJIEKTPOMArHUTHOTO

O6opynoBanue TSt
na0opaTopHbIX  paboT u
YUEHHUYECKUX OIBITOB (Ha

Oazse KOMILJIEKTOB
st OI'D)
O6opynoBanue TUTS

nabopaTopHbIX  paboT u
YUEHHYECKUX OMBITOB (Ha
6aze KOMIIJIEKTOB
st OI'D)
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59

IIIxana 31€KTPOMarHUTHBIX BOJIH

WU3JIy4YEHHUS B IPUPOJIE:

60 JKUBBIE OPTaHU3MBI,
OJeKTpOMarHUTHas IPUPOJIa CBETa M3ITyYeHHs HeGECHBIX Tl
61 O6o06maromuii ypok 1o Teme (cMBICIIOBOE YTEHUE);
"DIIEKTPOMArHUTHOE TIOJIC. PacnosnaBanue u ananus
DJIeKTPOMarHUTHbIE BOJIHBI". pA3JIMYHBIX TPUMEHEHUM
Koutposbas pabora 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE;
Penrenue 3agau ¢
HCTIOJIb30BaHUEM (POpMYIT
JUIs1 CKOPOCTH
3JEKTPOMArHUTHBIX BOJIH,
JUTUHBI BOJIHBI M YaCTOTHI
CBETa
62 IIpsamonnHenHOE pacapocTpaHeEHHUe Haburoenue onbIToB, Karaior ccbuIok Ha
cBeTa JIEMOHCTpUpYIomHuX siBieHue | PECYPChI O (uzuke;
IPSIMOJIMHEHHOTO OecriaTHbIEe O0yJaroLe
63 Orpaxenne cBera. JlaGopaTtopHas p ) Obopynosanne AT
" pacrpoCTpaHEeHUs CBETa MPOrpamMMBI 110 U3HKe; NaGopaTopHBIX  paGoT  u
pabora "M3yueHue XapaKTEpPUCTUK 6 6OTEL:
(BO3HUKHOBEHHE TE€HU U J1abOPAaTOPHEIC PaOOTEI, YUEHHYECKHX OIBITOB (Ha
M300paKEHHUST TIPEeIMETa B IUIOCKOM AHMMAIS (PU3MUECKHX
3epkae” NOJTyTCHH), ¥ UX 0aze KOMILUICKTOB
HHTEPIIPETALIS C MPOIIECCOB; hU3HUECKas st OT'9)
64 HCTIOJIb30BAHUEM TIOHATUS sHnmKIoneus; POLL; OGopynoBaHue s
[Ipenomnenue cBera. CBETOBOTO MyHa; MynsTUMEAUNHbBIE 1aGOPATOPHBIX  paGoT W
2
JlaGopatopHas pabota "HccnenoBanue OOBbSICHEHHE U Ipe3eHTalNH; VUCHHUCCKHX OMBITOB (Ha
3aBHCHUMOCTH YTJIa MPEeTOMIICHHS MOJICITHPOBAHHE COJIHEUHOro | DJICKTPOHHbIH YICOHHK 11O Gaze COMILICKTOR
CBETOBOI'O JIy4a OT yIJia aJeHUs Ha ¥ TyHHOTO 3aTMCHHIA; ¢usuke 8 knacc s OT'D)
n n
TPAHNIC BO3AYX-CTCKIIO HccnenoBanue 3aBUCUMOCTH
65 IlomHOE BHYTpEHHEE OTpAKEHUE yrjla OTpaXX€HHs CBETOBOT'O
CBeTa Jy4a OT yrja INaJieHus;
66 | p H3yyenue cBOMCTB
HIEHU azady o TEeM
"(e) crme - 3al 0 eme M300pakeHHs B IIJIOCKOM
TpaXEHHE U  MpeJOMIIEHUE
p N p 3epKa’e;
cBeTa

HaGmronenne u oObICHEHNE
OTIBITOB 10 TTOTYYCHUTO
1300pakeHU B BOTHYTOM U
BBIITYKJIOM 3€pKajax.
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Ha0mronenne u oObICHEHNE
OIIBITOB TI0 MPETOMIICHUIO
CBETAa Ha IPaHMIIC
pa3JIUYHBIX CpEJl, B TOM
YHCJIE ONBITOB C MOTHBIM
BHYTPEHHUM OTPAXKECHUEM;
HccaenoBaHnue 3aBHCUMOCTH
yrja npejaomMJIeHus OT yriia
MaJeHMsI CBETOBOIO JIyda Ha
rpaHUIIEe «BO3AYX—
CTEKIIO»;

Pacno3naBaHue siBJICHUM
OTpa)KCHUSI U MPEITOMIICHUS
CBETa B MTOBCEIHEBHOM
JKU3HU. AHaAIHU3 U
o0ObsICcHEHNE SIBICHUS
OINITHYECKOT0 MHUPaXKa,
Pemenue 3amau ¢
HMCHOJb30BAaHUEM 3aKOHOB
OTPa’KEHUSI U TIPEIIOMJICHUS
CBETa;

67 JIun3za, Xon ny4eit B IMH3E.
JlabopaTtopHas pabota "l[lonyuenue
M300paKeHHsI TOMOILBIO0 coOMparomien
JTUH3BI"

68 "
JlaGopatopHass pabota "IIpoBepka
bopMyITbl TOHKOW JTUH3HI"

69 | Pemenne 3ama4 no teme "Jlunza"

0 | r

Ja3 KaK ONTHYECKasl CUCTEMaA

71

Ontuyeckue npudOpbI

[Tonyuenue n3o0pa>keHuit ¢
TTOMOIIbI0 COOUparoIIeH U
paccenBaroLIel JIMH3;
Onpenenenune GOKyCHOTO
PacCTOSIHUS U ONITUYECKOM
CHJIBI COOMpPAIOIIEH JTUH3HI,
AHanu3 ycTponcTBa U
MPUHIMNA IEHCTBUS
HEKOTOPBIX ONTHYECKHUX
npubopoB: ¢oToanmapara,
MHUKpOcKomna, Tejaeckona(MC
— OHoJIOT U, ACTPOHOMMUS);
Amnanus siBIeHUI
OJIM30PYKOCTH U
TATEHO30PKOCTH, TPUHITATIA

Karasor ccpiok Ha
pecypchl o pusuke;
OecraTHbIEe O0yJaroLe
IpOrpaMMsl 1o (hu3HKe;
nabopaTopHbIe padOTHI;
aHUMaIs GU3NIECKUX
MPOIIECCOB; pU3HUECKas
sHiKIoneaus; POII;
MynbTUMEANITHBIE
MIpe3eHTaIlH;
ANEKTPOHHBIN Y4EOHUK 110
¢usuke 8 kiacc

O6opynoBanue TUIS
na0opaTopHbIX  paboT u
YUEHHUYECKUX OIBITOB (Ha

Oazse KOMILJIEKTOB
st OI'D)
O6opynoBanue TUTS

nabopaTopHbIX  paboT u
YUEHHYECKUX OMNBITOB (Ha

Oazse KOMILIEKTOB
st OI'9)
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nevictBus oukoB (MC —

ouosorus);
12 Hucnepcust  cBera. JlaGoparopHas Hab6mronenune no
pabotra "OmbBITEI 10 Pa3IOKCHHUIO Pa3JIoKEHUIO OEI0ro CBETA B
Oenoro cera B criekTp" CIICKTD,
HaoOmronenue u o0bsicHeEHNE
OIIBITOB TI0 MOJIy4YEHUIO
3 CriokeHue  CHEeKTpPaJIbHBIX  IIBETOB. 0eJ1oro cBeTa Mpy CIIOKEHUH
JlaGopaTopHas pabota "OmBITEI TIO CBETa pPa3HbIX LIBETOB;
BOCIIPUSTHIO LIBETA NIPEAMETOB IIPU UX [IpoBeneHue u oObsicCHEHUE
HaOIIOAEHUN yepes IIBETHEIE OIIBITOB IO BOCHPUATHIO
GunsTpeI" LIBETa MPEIMETOB MPU UX
74 . HaOJII0ICHUM Y€PE3 IIBETOBHIC
O6o0maromuif  ypok 1O Teme ]
" a GuabTpHI (IIBETHBIC OYKH);
CBeToBbIC ABICHUS
& Kontponbhuas pabora mo Teme
"CBeTOBbIC SIBICHUS"
76 | Onprrer Pesepdopna u OO6cy>x1eHHe LIeIU OIIBITOB
IUTaHeTapHasi MOJeNlb aToMa Pesepdopna no
77 HCCJIE/IOBAaHUIO AaTOMOB,
Hcnyckanue U MOTJIONIeHUE CBETa
BBIIBU)KEHHE THUIIOTE3 O
aTOMOM
78 BO3MO>XHBIX pe3yJIbTaTax

JlaGopartopHas padota "Habmtonenue
CIUTOITHBIX U JIMHEHYATHIX CIIEKTPOB
n3iyyeHus"

ONBITOB B 3aBUCUMOCTH OT
MPEIO0JIaraeMoro
CTPOEHUS aTOMOB,
(bopmynupoBaHU€ BHIBOJOB

13 pe3yJIbTaTOB OIBITOB;

OOcy>eHre NpoTUBOpeYnii

IJIAaHETapHON MOJENIN aToMa

Y OCHOBAHHM JIJISI TUTTOTE3bI

Bopa ocTranmonapHsIx

opOUTax JIEKTPOHOB;

HaOntonenue CrulomHbeIX 1

JINHEUYaThIX CIIEKTPOB

W3IIyYEHUS Pa3IMYHbIX

BemiecTB. OOBsCHEHHE

Karanor ccpuiok Ha
pecypchl 0 pU3HKE;
OecrutaTHbIe 0OyUaronme
pOTpaMMBI 1o (pu3HKe;
nabopaTropHbIe pabOTHI;
aHUMAaIUs PU3NIECKUX
MIPOLIECCOB; PU3UUYECKAs
sHumKIonenus;, POII;
MynpTUMEAUNHBIE
Npe3CHTAIUN

O6opynoBanue L
nabopaTOpHBIX  paboT |
YUYEHUYECKUX ONBITOB (Ha
6aze KOMILIEKTOB
st OI'9)

O6opynoBanue L
na0opaTOpHBIX  paboT |
YUYEHUYECKUX OIBITOB (Ha
6aze KOMILIEKTOB
st OI'D)

O6opynoBanue TUTS
na0opaTopHbIX  paboT u
VYCHUYECKUX OIBITOB (HA
6aze KOMILUIEKTOB
st OI'D)

27




JIMHEHNYAaThIX CIIEKTPOB
U3Iy4eHUs;

79 PannoaktuBHOCTh. Anb(a-, OeTa- u
ramMMa-u3JIy9eHus

80 JlaGopaTtopHnas pabora "VccrnenoBanue
TPEKOB  3apSOKCHHBIX ~ YaCTHUI[ IO
dotorpadpusam"

81 HyxionHas Mozeslb aTOMHOTO sApa

82 PamnoakTuBHBIC MpeBpaIeHUs

83

Pemwienne 3amau 1o TeMe
"CtpoeHue sapa, paJuOaKTUBHBIC
npespauieHus "

OOcyx)neHne BO3MOKHBIX
TUIIOTE3 O MOJEIIAX
CTPOEHHUS S1pa;
Onpenenenue cocrasa siiep
110 3aJaHHBIM MaCCOBBIM U
3apsiI0OBBIM YHCJIaM U 10
IIOJI0KEHHUIO B
IIEPUOANYECKON CUCTEME
anemeHToB (MC — xumus);
AHanu3 U3MEHEHUS COCTaBa
sIApa U €ro MOJIOKEHUS B
IIEPUOANYECKON CUCTEME
npu apaguoaktTuBHoctu (MC
— XUMHS);

HccnenoBanue Tpekos
a4acTHII IO TOTOBBIM
dbororpadusim;
OOHnapy:XeHHe U U3MEPEHHUE
pannanroHHOro (poHa ¢
IIOMOILBIO I03UMETPA,
OILIEHKA €70 UHTEHCUBHOCTH;
AHann3 6MOJIOrMYECKUX
W3MEHEHUHN, TTPOUCXOISAIINX
oJ IeHUCTBUEM
PaIMOAKTUBHBIX U3ITyYCHUH
MC

— OuoJsorus);

Karanor ccpuiok Ha
pecypchl 0 pU3HKE;
OecrutaTHbIe 0OyUaronme
pOTpaMMBI 1o (pu3HKe;
naboparopHbIe pabOTHI;
aHUMAaIUs PU3NIECKUX
MIPOLIECCOB; PU3UUYECKAs
sHumKIonenus;, POII;
MynpTUMEAUNHBIE
Npe3CHTAIUN

O6opynoBanue L
nabopaTopHbIX  paboT |
YYCHUYECKUX OIBITOB (Ha

Oase KOMILJIEKTOB
st OI'D)

Hcnonb3oBanue
pPaaNOaKTUBHBIX U3ITYUYCHUN B
menuinae (MC —
Ouosorus);

Karamnor ccpuiok Ha

S nepHblie peakuuun Pemenme 3amayg ¢

1 HCII0JIb30BAHNEM 3aKOHOB pecypesl o pusHKe;

3Hepr1/151 CBs31 aTOMHBIX AOCP
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86 Peakuuy CHHTE3a H /ICTICHAS S1ep COXpPaHEHMS MAaCCOBBIX U OecriaTHbIEe 0OyUaromue
87 PeaKIIiY CHITTC3a 1 ACHONIA A1 3apsI0BBIX YUCEI Ha MPOTPaMMBI 110 (PUBHKE;
p OTIpeICIICHHUE PE3yJIbTATOB 1abopaTtopHbIe padoTHI;
88 Hosumerpus. JlaGoparopHas pabora AJIEPHBIX PEaKLIMii; aHAIIN3 aHUManus GU3NIECKUX Obopynosanue A1
"U3MepeHne paaroakTUBHOro (Gona" BO3MOYXHOCTH WJIH npoiieccoB; puznueckas nabopaTopHbIX ~ paboT  u
HEBO3MO>KHOCTH SIJICPHOM sHumKIoneaus; POII; YYCHHYECKHX OIBITOB (Ha
peakuuu; MynsTUMeAuHHbIC 0aze KOMIIJICKTOB
OueHKa SHEPTUM CBSI3U AI€p | [IPE3ECHTALUU as OI'9)
89 | O6o6maromuii ypok mo Teme C HCTIONIB30BAHIEM
"KBaHTOBbIE ABJICHHA" Gopmyinbl DiHIITE HE;
90 KonrponpHass  pabora 1o  Teme ObcyxaeHuE NEpCNeKTHB
"KBantoBsi€ siBieHUs" HCITOJIb30BAHIA
YIPaBJIsieMOro
TEPMOSIZICPHOTO CHHTE3a;
OOcyXIeHHE TPEUMYIIECTB U
SKOJIOTUYECKUX MPOOIeM,
CBSI3aHHBIX C SIJCPHOU
sHeprerukoi (MC —
9KOJIOTHSA);
91 [ToBTOpEeHUE U 0600LIEHNE MaTepHraa BrinonHeHue y4eOHbIX Karasnor cchuiok Ha
kypca. Tema "MexaHuueckoe 3a7aHuH, TPEOYIOIMX pecypest o pusuke;
JIBDKEHUE U CIIOCOOBI €0 onucaHus" JIEMOHCTpaIUN OecrutatHbIe 00yUaromuMe
92 [ToBTOpenue u o6oOIIEHNEe MaTepuana KOMIIETeHTHOCTEH, npgrpaMMm "o (bpésnxe.;
kypca. Tema "B3aumopeiictBue ten" XapaKTCpHU3yIOLIIX H1abOPATOPHLIE pABOTLT;
€CTECTBEHHOHAYYHYIO aHMMALUs (PU3UIECKHX
93 | Mosropenue n 06obmenne Matepuana PAMOTHOCTB:- IpUMeHeHHs | TPOIECCOB; (r3uuccKas
Kypca. Tema "BSaHMOHefICTBHe ten" MOJIyYE€HHBIX 3HAaHUUN s SHIOUKJIONICINA, PBH—L
9 | Tosropenne u o6o6menne Mareprana Hay'4HOTO OOBACHEHNA MynbTuMeHiHbe
Kypca. Tema "3akoHBI COXpaHEHHS B usmaecknx U’IBHCHHﬁ B fpescHTari
MexaHuke" OKpY?Karomen IIpupoae u
95 T[ToBTOpeHne 1 0600MIIeHNEe MaTepuana HOBCCANCBTION HSHH, &
TAK)KE BBISIBJICHUS
Kypca. Tema "MexaHnuveckue (DU3MUECKIX OCHOB psia
%6 konebaHNs 1 BOMHBI" COBPEMEHHBIX TEXHOJIOTHIA;-

[ToBTOpEeHne u 0600IIEHNE MaTepuaia
kypca. Tema "TenoBsie siBneHUS"

MNPpUMCHCHUSI OCBOCHHBIX
OKCIICPUMCHTAJIbHBIX
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97

[ToBTOpeHne n 0600IIEHNE MaTepuaia
kypca. Tema "TemnoBsie sBiaeHus"

98

[ToBTOpEeHHE U 0000IICHNE MaTepHUaia
Kypca. Tema "Dnexkrpuueckue
SABJICHUS"

99

[ToBTOpEeHHE 1 0000IICHUE MaTepHalia
Kypca. Tema "Dnexkrpuueckue
SABJICHUS"

100

[ToBTOpenre u 0000IICHNE MaTepHaia
kypca. Tema "DiuekTpoMarHuUTHBIE
SIBJICHUS SIBJICHHS"

101

[ToBTOpenue u 006oOmIEHNE MaTepuana
kypca. Tembl "DnekTpoMarHuTHbIE
BOJIHEI", "CBETOBEIC SIBJICHUA"

102

Wrorosas koHTpoibHas paboTa 1o
Kypcy ¢usuku 7-9 Kimaccos

YMEHHUH JJ1s1 UCCIIeIOBAHUS
(bu3nUecKuX SIBICHUMN, B TOM
Yyuclie 715l IPOBEPKU
TUIOTE3 U BBISIBICHUS
3aKOHOMEPHOCTEM;
Pemenue pacu€rnbix 3anay,
B TOM 4HCJIE
MPEIOJIararonmx
HCNOJIb30BaHUE (HPU3NUECKOU
MOJIEJIM U OCHOBAaHHBIX Ha
COJZIEPKAHUM Pa3IMUYHBIX
pazzaenoB Kypca Gpus3uku;
Brimonnenue u 3ammra
TPYIITOBBIX WA
WHIUBUJIyaJIbHBIX TPOEKTOB,
CBSI3aHHBIX C COAEPKAHUEM
Kypca GU3UKH;
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CocraB YMK «®u3uka» 9 kiaacc:
1. ®usmka. 9 kinacc. YueOnuk (aBtopsl: A. B. Ilepeimkun, E. M. I'yTHUHK).
2. ®uszuka. Pabouas terpanp. 9 knace (aBropsl: E. M. 'yrauk, U. I'. Bracosa).

3. ®usuka. Metoauueckoe nocodue. 9 xknacce (aBropsr: E. M. I'ytauK, O. A. UepHukoBa).

4. ®uzuka. Tectol. 9 knace (aBTop H. U. Cnenrena).

5. ®uswuka. Jlunaktudeckue matepuansl. 9 kiacc (aBTopsl: A. E. Mapown, E. A. Maposn).

6. ®usuka. COOpHHUK BOIIPOCOB U 3a1ad. 9 kiace (aBropsl: A. E. Mapon, E. A. Mapos,
C. B. Ilo3oiickwuii).
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JIucT puKCUpoBaHUS U3MEHEHM I

Howmep
ypoka

Tema ypoka

Hara
IIPOBEICHUSA
10 TUTaHY

[Ipuunna
KOPPEKTUPOBKH

®opmMma
KOPPEKTUPOBKH

Hara
o
JIaHy
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