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1. IlosicHUuTE/IbHAA 3aTIMCKA

[Iporpamma mo Qu3MKe cocTaBiIeHa Ha OCHOBE TpeOOBaHHUH K pe3ynbraTam ocBoeHus DPAOII
000, npexacrasienHbix B PI'OC OO0, a Takke Ha OCHOBE XapaKTEPUCTUKH IJIAHUPYEMBIX PE3YJIbTATOB
JyXOBHO-HPABCTBEHHOT'O PA3BUTHUS, BOCIHMTAHUS W COLHAIU3AIMH OOy4aroIIUXCs, MPEACTABICHHONW B
denepanbHON MporpaMme BOCIUTAHUS U MOJICKUT HEMOCPEACTBEHHOMY IMPUMEHEHHUIO NP peau3aluu
00s13aTeNbHOM YacTH 00pa30BaTEIbHON MIPOrPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUsI.

[Iporpamma 1o ¢usuke otpakaer ocHoBHble TpeboBaHus PI'OC OOO kK JTUYHOCTHBIM,
METaIpeIMETHBIM U TPEAMETHBIM pe3yJIbTaTaM OCBOCHHS 00pa30BaTEIbHBIX MPOTPAMM.

Kypc ¢usukum — cucremooOpasyroumii 1jis €CTeCTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MUYECKUE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBICHUIN, U3y9aeMbIX XUMHCH, OMOJIOTHEH,
acTpoHoMuel W (u3mdeckoil reorpadueit. dusmka — 3TO MPEAMET, KOTOPBIM HE TOJBKO BHOCHT
OCHOBHOH BKJIa/I B €CTECTBEHHOHAYYHYIO KapTUHY MUpPa, HO ¥ IPEJOCTaBIIsICT Hanboee sICHbIe 00pa3Libl
NPUMEHEHHUS HAy4YHOTO METOJa TO3HaHMs, T.e. Cloco0a MOJyuyeHUs JOCTOBEPHBIX 3HAHUH O MHUDE.
®u3nka — 3TO NPEAMET, KOTOPBII HapsALy ¢ APYTMMH €CTECTBEHHOHAYUYHBIMU MPEAMETAMU JTOJKEH 1aTh
HIKOJIbHUKAM ~ TIpEJCTaBieHHe 00  yBJIEKATeNIbHOCTH  HAyYHOTO  HWCCIENOBaHHS U PajoCTH
CaMOCTOSITENIbHOTO OTKPBITHS HOBOT'O 3HAHMUSI.

3amaun pusndeckoro oOpa3zoBaHUs:

- (hopMHpOBaHHME €CTECTBEHHOHAYYHOW I'PaMOTHOCTH U HMHTEpeca K HayKe Y OCHOBHON MacChl
00yJaromuxcsi, KOTOpbIe B JalbHEHIIeM OyIyT 3aHATHI B CaMbIX pa3HO0Opa3HbIX chepax IesTebHOCTH;

- BBISIBJICHHE U MOATOTOBKA TAJIAHTJIMBBIX MOJIOJBIX JIFOJIEH Ul MPOJOJDKEHUST 00pa3oBaHUs U
JTaIbHEUIEH TpodeCcCHOHATBHONW JEATSIBHOCTH B 00JACTH €CTeCTBEHHOHAYYHBIX WCCICAOBAHUNA U
CO3/IaHUU HOBBIX TEXHOJOTHUH.

CornacHO HPHUHATOMY B MEXIYHapOJAHOM COOOIIECTBE OmpeneneHuto, EcTtecTBeHHOHayuyHas
IPaMOTHOCTh — 3TO CIOCOOHOCTh YENOBEKa 3aHUMaTh AKTUBHYI TPaXIAHCKYIO IO3HIUI0 IO
OOLIECTBEHHO 3HAYUMMbIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMH, U €ro T'OTOBHOCTb
MHTEPECOBAThCSI €CTECTBEHHOHAYYHBIMU HAeIMHU. HayuHO rpaMOTHBINM YEIOBEK CTPEMHUTCS Y4acTBOBATh
B apryMEHTUPOBAHHOM OOCYKJIEHUU IPOOJIEM, OTHOCSILUXCS K €CTECTBEHHBIM HayKaM U TEXHOJOTHSIM,
YTO TpeOyeT OT HEero CIEeAYIOUMX KOMIIETEHTHOCTEH!:

— HAYYHO OOBSICHSTD SBJICHHUS;

— OLIEHUBATh U IOHUMAaTh 0COOEHHOCTH HayYHOT'O HCCIIeI0OBAHNUS;

— HWHTEpIpPETUPOBaTh JaHHbIE M HCIOJB30BAaTh HAyyHbIE JOKAa3aTeNbCTBA JUISI IMOJY4YECHHUS
BBIBOJIOB.

N3ydyenne ¢pu3nku cnocoOHO BHECTU pelIaloluii BKIa B ((OPMUPOBAHHE €CTECTBEHHOHAYYHOMN
IPaMOTHOCTH O0YYarOLIHXCS.

Henu nzydyenust Gusuku Ha ypoBHE OCHOBHOTO 00111eT0 00pazoBanus omnpeneneHsl B Konnenuu
npenofaBaHus ydeOHoro mpenMera «®PusnMka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoii
@Denepalyy, pean3yoluX OCHOBHbIE O0IIE00pa3oBaTeIbHbIE MPOrPaMMBbl, YTBEPKICHHON pelIeHHEM
Komnerun MunucrepctBa npocsenienus Poccuiickoit @enepaunu, npotokosn ot 3 aekadps 2019 r. Ne
[TK-4BH.

Hean n3yvyenus pu3nKu:

— npuoOpeTeHne HMHTEpeca U CTPEeMJICHUS OOydYaroluXCsl K HAyYHOMY H3YYEHHUIO MPUPOJBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— pa3BUTHE TIPEJACTaBIEHMH O HAy4yHOM MeToJe IMo3HaHus U  (OpPMHUPOBaHUE
MCCJIEOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOLIUM SIBICHUSM;

— (opMUpOBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3ysbTaTa H3Y4YEHHs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

— (opmupoBaHue MpeACTaBIEHUN O poiiu (GU3UKH IS Pa3BUTHS JPYrUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIA;

— pa3BUTHE TMPEACTAaBIEHMH O BO3MOXHBIX cdepax Oyaymeidl mnpodeccuoHambHOM
NesITeIbHOCTH, CBSI3aHHOM C (DU3MKOM, MOATOTOBKA K JalbHEHIIEMY 00yYEHHIO B ’TOM HaIIPABICHUU.

JlocTikeHne HTUX IeJiell Ha ypOBHE OCHOBHOTO o00mero oOpa3oBaHHs OO0ECIICYHBACTCS
pEILIEHUEM CIEAYIOINX 3a1a4:

— nIpuoOpeTeHne 3HAaHUN O JUCKPETHOM CTPOEHHMM BEIIECTBA, O MEXAaHWYECKHX, TEIJIOBBIX,
ANEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;



— npuoOpeTeHre yMEHHH ONMUCHIBATE U OOBSACHATH (U3NYECKHUE SIBICHUS C MCIIOJIb30BaHHEM
[IOJIYYCHHBIX 3HAHUI;

— OCBOEHHME METOJIOB PELICHHUs IPOCTEHIINX PACYETHBIX 334 C MCII0JIb30BaHUEM (PU3UYECKUX
MoJieneil, TBOPYECKUX M MTPAKTUKOOPHUEHTUPOBAHHBIX 3a71ay;

— pa3BUTHE YMEHUH HaAOIIOAATh MPUPOJHBIC SIBICHUS U BBIOJHATH OIBITHI, Ja0OpaTOpHBIE
paboThI M SKCIIEPUMEHTAIBHBIE UCCIICAOBAHMS C UCIIOJIb30BAaHUEM N3MEPUTEIBHBIX IIPHOOPOB;

— OcCBO€HHE npuUeMOB paboTel ¢ HH(OpManuel (U3NYECKOro COAEepKaHUSA, BKIOYAs
MH(POPMALIHIO O COBPEMEHHBIX JOCTHKCHUAX (PH3UKH; aHAINU3 U KPUTUYECKOE OIICHUBAaHUE HH(OpMaIHH;

— 3HAKOMCTBO €O cdepamMu MpodecCHOHATBHON JEATEIbHOCTH, CBA3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU HA JOCTIXKEHUSAX (DU3NUECKON HAYKH.

BocnuratenpHblil noTeHnuan npeamera «PU3nKay peaan3yercs uepes:

- MPHBJICYCHHUE BHUMAHUSA OOYUYAIOMIMXCS K IEHHOCTHOMY AacleKTy HM3y4aeMbIX Ha ypoKax
SBJICHUH, OPraHU3alMI0 UX PabOThl € IOJIy4aeMON Ha ypOKE COLMAIbHO 3HAuYUMON HHpopMmanuen —
UHHUIUMPOBAaHUE €€ OOCYXKICHHS, BbICKa3bIBaHUS OOYYArOIIMMHUCS CBOETO MHEHHS 10 €€ IOBOAY,
BbIpA0OTKH CBOETO K HEll OTHOLICHUS;

- JIEMOHCTpPALHUIO OOYYalOUIMMCS TPUMEPOB OTBETCTBEHHOTO, TPAKAAHCKOTO MOBEICHHS,
IPOSIBJICHUS. YEJIOBEKOJIIOUS M J00pOCEepAeYHOCTH, yepe3 MOoAOOp COOTBETCTBYIOLIMX TEKCTOB IS
YTEHMSI, 3a/1a4 JUIsl pELIeHUs, TPOOJIEMHBIX CUTYyaluii A1 00CYKIEHUS B KJ1acce;

- pUMEHEHHEe Ha YpPOKaX HMHTEPAaKTUBHBIX (GopM paboTBl C  0OYyYaIOUIMMHUCS:
UHTEJUIEKTYaJIbHBIX UIP, CTUMYJIHPYIOLIMX [O3HABATEJIbHYI0 MOTHUBAIMIO OOYYAIOUIMXCS; IUCKYCCHl,
KOTOpBIE Jal0T OOYYalOUIMMCs BO3MOXKHOCTH NPHOOPECTH ONBIT BEJACHHUS KOHCTPYKTHBHOTO THAJIOTA;
IpynmnoBod paboThl WM pPabOThl B Hapax, KOTOpble ydyaT oOOydarolIMxXcs KOMaHIHON pabore u
B3aUMO/ICHCTBHIO C IPYTUMH 00yUJarOIIUMUCS;

- UHULHMUPOBAHUE U TMOAJCPKKY HCCIEI0BATEIbCKONW AEATENBHOCTH O0YYAIOUUXCsS B pamMKax
peanu3anii MMH WHAWBUIYAIBHBIX W TPYIIOBBIX HCCIIEJOBATEIBCKUX IPOEKTOB, YTO JIACT
00y4aroImuMCsi BO3MOXKHOCTb MPUOOPECTH HABBIK CaMOCTOSATEJIBHOTO PELICHHS TEOPETUYECKOi
npoOJeMbl, HaBBIK TE€HEPUPOBAaHHS W O(GOPMIICHHS COOCTBEHHBIX WJIEH, HAaBBIK YBAKUTEIHHOTO
OTHOILIEHMS K YYy)KUM HJesiM, OpOpPMIICHHBIM B paboTax Ipyrux HccliefoBaTelneil, HaBblK MyOIMYHOTO
BBICTYIUJICHUS TIEpE]] ayIMTOPHEH, apryMEHTHPOBAHUS U OTCTAMBAHUS CBOCH TOUKH 3PEHHSL.

VY4eOHbIM IUIaHOM Ha u3yuyeHue GU3uKu B 9 Kilacce OTBOAMTCS TPU yaca B Henenmo, Bcero — 102
Jaca.

2. Conep:xkanue yueoHoro npeamera «@usuka

Pa3nean 1. Mexannueckue siBJIeHUsI.

Mexannueckoe aBuxkeHue. MatepuanbHast Touka. Cucrema otcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOro ABHKEHUSA. PaBHOMEPHOE NIPSAMOJIMHENHOE ABHKeHUE. HepaBHOMEpHOE IPSIMOIMHEWHOE
nBuxeHue. CpeHsst U MTHOBEHHAs: CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiMHEWHOe nBmwkeHne. CBoOomHoe mazeHue. OTMbIThI
lanunes.

PaBHOMepHOE nBMXKEHHE IO OKpYKHOCTHU. [lepuon u yactora obpamienus. JIluneitHas u yrimosas
ckopocTu. LleHTpocTpeMUTENIBHOE YCKOPEHHUE.

IIepBeiit 3akoH Herorona. Btopoit 3akoH Herotona. Tperuit 3akoH Herotona. I[IpmHnmn
CYNEPIIO3UINHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHSs: CUiia TPEHUS! CKOJIbKEHHMsS, CUJla TPEHHUS TOKOS,
Jpyrue BUbI TPEHUS.

Cuna TSXKECTH M 3aKOH BCEMHPHOTO TATOTEHUsS. Y CKOpEeHHE CBOOOJIHOro mnaaeHus. JBuxeHue
manet Bokpyr CouHia. [lepBas kocMuueckasi CKopocTs. HeBECOMOCTh U meperpy3Ku.

PaBHOBecue MartepuanbHOU TOUKH. AOconroTHO TBEpAoe Teno. PaBHOBecue TBEPAOTrO Tena C
3aKpEIUIEHHOMN OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsoxecTu.

Nmnynec Tena. M3menenue wummynbca. Wmmynbe cuibl. 3aKoH COXpaHEHHs] MMITYJIbCA.
PeaktuBHOE NBH>KEHUE.

Mexannueckasi paboTa U MOIIHOCTh. PaboTa cui TshkecTH, ynpyroctu, TpeHus. CBs3b SHEPTUU
u pabotel. [loTeHmmManpHash >HEpPrusi Teja, MOJHATOTO HAJ MOBEPXHOCTHIO 3emiu. [loTeHImanbHas
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PHEprus cxxaroll npyxuHel. Kunermueckas sHeprus. Teopema O KHHETUYECKOM 3HEPIMM. 3aKOH
COXpaHEHHUSI MEXaHUYECKOU SHEPTUH.

Jemoncmpayuu.

1. HabGmroeHne MeXxaHM4eCcKoro ABM)KEHUS Tela OTHOCUTENIBHO Pa3HbIX TE OTCUETa.

2. CpaBHEHHE MYyTEeH M TPACKTOPUA JBIXKEHUS OJHOTO M TOTO K€ Tella OTHOCHUTEILHO Pa3HBIX
TEJ OTCYETA.

3. 3mepenne ckopocTy U YCKOPEHHUS IPSIMOJIMHEITHOTO IBUKCHHUSL.

4. UccnenoBaHue MpU3HAKOB PAaBHOYCKOPEHHOTO JIBHKEHUS.

5. Habmroienue NBI>KEHUS Tella TI0 OKPYKHOCTH.

6. HaOironeHne MeXaHMYECKUX SBJICHHIA, TPOUCXOISAIINUX B cucTeMe oTcuéra «Tenexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHHHM OTHOCUTEIILHO KaOMHETa (QU3HUKH.

7. 3aBUCHUMOCTh YCKOPEHHsI TeJla OT MacChl Tejla U ISHCTBYIOIIEH Ha HETO CUJIBL.

8. HaGmroienne paBeHcTBa CUJI TP B3aMMOACHCTBUH TEJL.

9. M3MmeHeHune Beca Tela Py YCKOPSHHOM JBUKCHHH.

10 [Tepenaua
MMITyJIbCa MPU B3aUMOJCHCTBUU TEN.

11. IIpeoOpa3oBanust SHEPTUU IPU B3AUMOJCHCTBUH TE.

12. CoxpaneHnue UMITyIbCa IPU HEYIPYTOM B3aHMMO/ICHCTBHH.

13. Coxpanenue UMITyIbCa P a0COIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGmoieHrEe peaKTHBHOTO JBHKCHUSI.

15. CoxpaHeHre MEXaHUYECKOM SHEPTUU IpU CBOOOIHOM aICHUU.

16. CoxpaHeHrEe MEXaHUICCKOW SHEPTUU TPU ABMKCHUHU TEJIA TIOJT JCHCTBHEM TIPYKHHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoncrpyupoBaHue TpakTa JUIsl pa3roHa U JajbHEHIIero paBHOMEPHOIO ABM)KCHUS IIapuKa
WU TEJIEKKHU.

2. OmpesienieHue cpeHed CKOPOCTH CKOBKEHUST OpyCKa MITH JBHIKCHHS IIIAPUKA 110 HAKJIOHHOM
IJIOCKOCTH.

3. Onpenenenne yCKOpEHUs Tella IpU PaBHOYCKOPEHHOM JIBH)KEHUU 110 HAKJIOHHOM MITOCKOCTH.

4. HWccnemoBaHue 3aBHCHUMOCTH TYTH OT BpPEMEHH NpHU PaBHOYCKOPEHHOM JBIDKEHUU 0Oe3
Ha4yaJbHOU CKOPOCTH.

5. [IpoBepka rumoTe3bl: €U NPy PaBHOYCKOPEHHOM JBIKEHUM 0€3 HauyadbHON CKOPOCTH ITyTH
OTHOCSTCS KaK psAJl HEYETHBIX YHCEIl, TO COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. MccrnenoBanue 3aBUCIMOCTH CHIIBI TPEHUS CKOJBKEHHSI OT CHIIBI HOPMaJIbHOTO JIaBICHUS.

7. Onpenenennie KO3PGHUIMEHTA TPEHUS CKOTBKEHUSI.

8. Onpenenenne KECTKOCTH MPYKUHEI.

9. Onpenenenue pabOTHI CUIIBI TPEHUS TP PABHOMEPHOM JBMKEHHH TeJa M0 TOPU30HTAIBHOMN
MOBEPXHOCTH.

10. Ompenencare pabOTBl CHIBI YIPYrOCTH TIPH TOABEME Tpy3a C HCIIOJIb30BAHHEM
HEIOABUKHOTO M TIOJIBIPKHOTO OJIOKOB.

11. zyyenue 3aK0HA COXPAHEHHS SHEPTUU.

Pa3nen 2. Mexannueckne KoJ1e0aHUsI U BOJIHBI.

KonebarenbHoe nBukeHue. OCHOBHBbIE XapaKTEpUCTUKU KoJeOaHW: TEpHOid, YacToTa,
amMIuinTya. Marematuyeckuil U NpYKUHHBIN MasTHUKH. [IpeBpaiieHue sHepruu npu KojedareabHOM
JBUKEHUU.

3aryxaomue konebaHus. BreiHykaeHHble KoneOaHus. Pe3oHanc. MexaHW4YecKHe BOJHBIL.
CBolicTBa ME€XaHMYECKUX BOJIH. [IpoonbHBIE M TMONEpeYHble BOJIHBL. [[TMHAa BOJIHBI M CKOpPOCTH €€
pacrnipocTpaneHus. MexaHW4eCKHUe BOJIHBI B TBEPIOM Telle, CEHCMUYECKHIE BOJIHEI.

3Byk. [ poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. IH(Ppa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

1. HaGnronenue konebanuii Tl o1 JSHCTBUEM CUJTBI TSDKECTH U CUJTBI YIIPYTOCTH.



2. HaGmoienue koneGaHuii rpy3a Ha HUTH U Ha TIPYXKHUHE.
3. HabmroieHue BRIHYKIEHHBIX KOJIEOAHUI 1 pEe30HAHCA.
4. PacripocTpaHeHne MpOAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJICIH).
5. HabmroieHue 3aBUCMMOCTH BBICOTHI 3BYKa OT 4aCTOTHI.
6. AKycTHYeCKU pe30HaHC.
Jlabopamopuvie pabomul u onvimel.
1. Onpenenenre 4acToTHl U Mepruoia KoieOaHul MaTeMaTHYeCKOro MassTHUKA.
2. Onpenenenye 4acTOThl U IEpUoa KojaeOaHuil Mpy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMOCTH NEpUoJia KoJeOaHH MOABEIIEHHOTO K HUTU TPy3a OT JJIHHBI
HUTH.
4. UccnenoBaHue 3aBUCUMOCTH NepUoa KojaeOaHui mpy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
5. IlpoBepka HE3aBHUCHUMOCTH IepHoia KojeOaHuil rpys3a, MOABEIIEHHOTO K HHUTH, OT MAacCChl
rpysa.
6. OnbITHI, TEMOHCTPUPYIOIINE 3aBUCHMOCTh MEPHO/a KOJICOAHUH MPYKUHHOTO MAasTHUKA OT
MAacchl Tpy3a 1 KECTKOCTH MPYKUHBIL.
7. 3mepeHne yCKOpeHus CBOOOIHOTO MaeHHUS.
Pa3nen 3. DjiekTpoMarHuTHoeE MoJjie ¥ 3J1eKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHuTHOE IMoJie. DJIEKTPOMArHUTHbIE BOJHBI. CBOMCTBA 3JE€KTPOMAarHUTHBIX BOJIH.
[Ikana 3;1eKTpOMarHUTHBIX BOJIH. VcIi0/Ib30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JJIs COTOBOM CBSI3U.
DnexTpoMarHuTHas npupoaa cBera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CpoiicTBa 3J1€KTPOMarHUTHBIX BOJIH.
2. BoHOBEIE CBOIICTBA CBETA.
Jlabopamopuuvie pabomot u onvimel.
1. I3yueHue CBOMCTB IEKTPOMArHUTHBIX BOJIH C IOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3nea 4. CBeToBble IBJICHUS.
JlyueBas moniensb cBeta. Mcrounuku cBeta. [IpsMonnHeliHOe pacipoCTpaHEeHHE CBETa. 3aTMEHUs
Connna u JIynsl. Otpaxenue cBeta. Ilnockoe 3epkano. 3aKOH OTpa)XKeHHUs CBETa.
[Ipenomnenue cBera. 3akoH mpenomiieHUs: cBera. [loigHOe BHYTpeHHee OTpa)KeHHE CBETA.
Hcnonb30BaHne MOJHOTO BHYTPEHHETO OTPAXKEHHS B ONTHYECKUX CBETOBOJAX.
Jlunza. Xox nyueir B nuH3e. Ontuueckas cucrema (QoroarmapaTa, MUKPOCKOTA M TEJECKOIIa.
['na3 xak ontuyeckas cucremMa. ban3opykocTs U AadbHO30PKOCTb.
Paznoxenue Oenoro ceera B crnekTp. OmnbiTel HbtoToHa. CioXeHHe CIEKTpalbHBIX ILIBETOB.
Hucniepcus ceera.
Jemoncmpayuu.
. IlpsMonuHeiHOe pacripocTpaHEeHHUE CBETa.
. OTpaxxeHue cpera.
. [lomyuenune n300pakxeHnii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
. [Ipenomiienne cpera.
. OnTH4eckuii CBETOBOI.
. XoJ my4eii B coOuparomieil JuH3e.
. X0z JIydel B pacCenBarOLIEH JIMH3E.
. [lonmyuenune n300paxeHNit ¢ TOMOIIBIO JINH3.
. Ilpunnun neiictBus GoTtoanmnapaTa, MUKPOCKOIA U TEIECKOIA.
10. Mopens rna3a.
11. PaznosxeHue 6€10ro CBETa B CIIEKTP.
12. TTony4yenne 6e0r0 CBETa IPH CIIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopuvie pabomol u onvimol.
1. MccnenoBanne 3aBUCMMOCTH yTJIa OTPAXKEHHsI CBETOBOTO JIy4ya OT yrIJjia MajeHusl.
2. N3ydyeHue xapakTepUCTHK H300pakeHUs MpeIMeTa B IIIOCKOM 3€pKaJle.
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3. HccnenoBanue 3aBUCHMMOCTH yIJla TPEJIOMIICHHS CBETOBOTO Jiyya OT yIJla TaJeHHUs Ha
IPaHULE «BO3LYX—CTEKIIO».

4. TlonyuyeHue n300pakxeHUH C TOMOIILI0 COOMPAFOIICH JIMH3BI.

5. Onpenenenue (POKYCHOTO PacCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JINH3HI.

6. OnBITHI IO PA3IOKEHHUIO OEIIOTO CBETA B CIIEKTP.

7. OnBITHI IO BOCIIPUATHIO IIBETA IPEAMETOB ITPH WX HAOIIOACHNH Yepe3 LBETOBbIE (DUIBTPHI.

Paszngea 5. KBantoBbie siBJICHHUA.

Oneitel Pezepdopna u mmanerapnas Mmozenb aroma. Mopjenb aroma bopa. Mcmyckanuwe u
HIOTJIOIIEHKE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PamnoaktuBHOCTE. Anbda-, 6eTa- u ramma-usnydenus. CTpoeHue aTOMHOTO siapa. HyknonHas
MoJieb aToMHOro sapa. M3oronsl. PannoaktuBHeie npeBpaieHus. [lepuon nomypacnana aTOMHBIX IEp.

SnepHble peakuuu. 3aKOHBI COXpPaHEHHs 3apsAJ0BOIO M MAacCOBOTO 4YHCENl. DHEprus CBS3H
aTOMHBIX sanep. CBsi3b Macchl M 3Hepruu. Peakuuu cuHTe3a U jAeneHus sjaep. VICTOUHMKM 3Hepruu
Connua u 3B€31.

SnepHas sHepreruka. JleicTBUs paiMOAKTUBHBIX U3TyYEHUI HA KUBbIE OPraHU3MBI.

Hemoncmpayuu.

1. CriekTpsl U3Ty4eHUs U MOTJIOMIECHUS.

2. CriexTpbl pa3InyHbIX T'a30B.

3. Criextp BOJIOpOAA.

4. HabmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cuéryrka MOHU3UPYIOMIHUX U3TYyYCHHH.

6. Peructpanus u3mydeHus NpUPOAHBIX MUHEPAJIOB U TIPOITYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGmroneHue CIjIonIHbIX M TMHEHYAThIX CIEKTPOB U3ITyYEHUSI.

2. MHccnenoBaHue TpPEKOB: HM3MEPEHHE SHEPrUU YacTUIBI MO TOPMO3HOMY TyTH (IO
¢dororpadusim).

3. 3mepenue pananoakTuBHOTO (hoHA.

IToBTOpPHTE/IBLHO-000011IAK0 LN MOLYIb.

IToBTOpUTENBEHO--0000IIAOIINKA MOAYNIb TMpeIHa3HAuYeH Ul CHCTEeMaTHU3aluud U 0000IIeHus
IPEIMETHOTO COJEpPYKAHUS U OIBbITa JIEATEIbHOCTH, MPUOOPETEHHOIO INpPU H3YYEHHH BCEro Kypca
¢u3MKKM, a TaKxke AJs8 MOJATOTOBKM K OCHOBHOMY TIOCYAApCTBEHHOMY O3K3aMeHy MO0 (U3HKe I
o0yyaroImuxcsi, BBIOPaBIIMX 3TOT yU4€OHBIH Mpeamer.

IIpn u3ydeHun AAHHOTO MOXYJIA PEANHU3YIOTCA U CUCTEMATU3UPYIOTCA BHUJBI JAESATEIBHOCTH, Ha
OCHOBE KOTOpBIX oOecreunBaeTcs JOCTHKEHUE TMPEIMETHBIX M METallpeIMETHBIX IUIAHUPYEMBbIX
pe3ynbTaToB 00y4yeHus, POPMUPYETCS] €CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB
UCCIICIOBaHMS SIBJIGHUH MPUPOJBI U TEXHHUKH, OBJAJIEHHUE YMEHUSIMH OOBSICHATh (U3UUECKUE SBICHMS,
IIPUMEHSIS IOJTyYE€HHBIE 3HaHMs, PEIIATh 3aJa4l, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAIIBHBIE.

[IpyHIMNIHANBEHO NEATETPHOCTHBIM XapaKTep JAHHOTO pa3fena peain3yercs 3a C4ET TOro, 4To
oOyuaroluecs BHIMOIHSIIOT 33aaHHsI, B KOTOPBIX UM MpeJIaraeTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUI pPAcHO3HAaBaTh M HAYYHO OOBACHATH (PU3MUECKUE SIBICHUS B
OKpYKarolllel PUPO/IE U IOBCETHEBHOM JKU3HY;

UCIOJIb30BaTh HAYYHbIE METOJIbI HCCIIeJOBaHMs (U3HUECKUX SBJIEHUN, B TOM 4YHCIE JUIS
MPOBEPKHU THIIOTE3 U MOJIYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHble OCHOBBI HamOOJ€e BaXKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJOTHH,
HalpuMep, IPAKTUYECKOIO HCIIOJIB30BAHMUS PA3JIMYHBIX HCTOYHUKOB DSHEPIUM HAa OCHOBE 3aKOHA
MPEBpaLIeHHs] U COXPAHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHUU.

3. IlllanupyemMble pe3yJbTaThl 0CBOCHHS Y4eOHOro npeamera « Pu3uka»
3.1. JInyHOCTHBIE pPe3y/IbTaThl
JINYHOCTHBIE Pe3ybTaThl OCBOCHUS MPOTrPaMMbl OCHOBHOTO 00IIero o0pa3oBaHMs MO (U3MKE
OTPaKalOT TOTOBHOCTh OOYYaroOIUXCAd PYKOBOJACTBOBATbCSI CHUCTEMOM TIO3UTUBHBIX ILIEHHOCTHBIX



OpHUEHTALIMI U PaCIIMPEHHUs] ONBITA NEATEIBHOCTH HAa €€ OCHOBE M B IPOLECCE pealn3alli OCHOBHBIX
HaIpaBJe€HUN BOCIIUTATEIBHOMN 1EATEIbHOCTH, B TOM YUCJIE B YACTH:

- NATPHMOTHYECKOr0 BOCIMTAHUSA: IPOSBICHUE HHTEpECa K HCTOPHUM U COBPEMEHHOMY
COCTOSIHUIO POCCHICKON (M3NYECKON HayKH; HEHHOCTHOE OTHOLICHHE K JIOCTHMIKEHHUSM POCCHUCKUX
YYCHBIX (PU3UKOB.

- TPAa’kKAAHCKOT0 U TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA: TOTOBHOCTh K aKTUBHOMY YYacTHIO
B OOCYXJIEHUU OOIIECTBEHHO- 3HAUYMMBIX U O3TUYECKUX MpOoOJIeM, CBSA3aHHBIX C MPAKTHUYECKUM
NPUMEHEHUEM JIOCTIDKEHUH (DHU3MKHK; OCO3HAHWE Ba)XHOCTH MOPAIBHO-3TUYECKUX NPHUHIUIIOB B
JIEATEIbHOCTH YYCHOTO.

- 3CTETHMYECKOr0 BOCHUTAHMSA: BOCIPHITHE SCTETHMYECKHX KaueCTB (PU3UUECKON HayKH: e¢
FapMOHHMYHOI'O ITOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

- HEHHOCTH HAY4YHOI0 MO3HAHWS: OCO3HAHME IIEHHOCTH (PU3MUYECKOW HAyKH KaK MOIIHOTO
WHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI Pa3BUTHSI TEXHOJOTMH, BaKHEHIIEH COCTaBISAIOIIECH KYJIbTYpPHI;
pa3BUTHE HAYYHOH JII0003HATEIBHOCTH, MHTEPECca K UCCIIE0BATENILCKOM NeSTETbHOCTH.

- (OpMHPOBaHUS KYJIbTYPHI 30POBbSI M 3MOLMOHAJIBHOIO O0J1arOmOJIy4HMsi: OCO3HAHUE
[IEHHOCTH 0e30MacHOro o0pa3a >KM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BaKHOCTH MPaBUI
0e30MacHOr0 MOBEJCHUS HAa TPAHCIIOPTE, HA JOPOTax, ¢ SJMEKTPUUYECKUM U TETUIOBBIM 000PYAOBaHHUEM B
JIOMAIITHUX YCIIOBHSIX; C(POPMHPOBAHHOCTH HaBBbIKA pe(IEKCHH, MPU3HAHUE CBOETO MpaBa HA OIMMOKY U
TaKOrIo )K€ [paBa y APyroro 4eaoBeka.

- TPYAOBOI0 BOCIHMTAHHUS: AKTUBHOE YYacTHUE B PEIICHHM MMPAKTHYECKHX 3a7ad (B pamKax
CEMbH, ILIKOJbI, TOPOAA, Kpasi) TEXHOJOTUYECKOW M COLMAIBHOW HaIIPaBIIEHHOCTH, TPEOYIOIIKUX B TOM
yuclie ¥ GU3NYECKUX 3HAHUI; HHTEPEC K MPAKTUIECKOMY U3yUEHHIO IPOo(eccHil, CBI3aHHBIX C (PU3UKOH.

- JKO0JIOTHYECKOr0 BOCHUTAHMSA: OPHUEHTAIMS Ha TMPUMEHEHHE (U3NYCCKUX 3HAHUHA IS
pelieHus 3a7ad B 00JIacTH OKpYKaroIlel cpeibl, MIaHUPOBAHUS MOCTYIKOB M OIIEHKH UX BO3MOKHBIX
MOCJIECTBHIA Il OKPYXKAIOIIEH Cpellbl; OCO3HAHKE TJI00AIBHOTO XapakTepa SKOJIOTHUECKUX MpolieM U
IIyTEN UX PELICHUS.

- ajanTaluu o0y4YaloIMXCsi K H3MEHSIOIMMMCH YCJIOBHMSAM COLUAIBHOW W TNPHPOIHOM
cpeibl: MOTPEOHOCTh BO B3aMMOJCHCTBHM MPU BHITIOJTHEHUH HCCIEAOBAHUN W MPOEKTOB (PH3UUECKON
HaIPaBJICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JPYTHX; MOBBIIMICHUE YPOBHS CBOEH KOMIETEHTHOCTH
yepe3 MPaKTHYECKYIO AESITeIbHOCTh, MOTPEeOHOCTh B (OPMUPOBAHWM HOBBIX 3HAaHUM, B TOM YHCIE
bopMyIUpPOBaTh UJEH, TIOHSATHS, TUIIOTE3bl O PU3NUYECKUX O0BEKTAX U SBICHUSAX; OCO3HAHUE ACPHUITUTOB
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTh (U3HMKH; IMUIAHUPOBAHUE CBOETO Pa3BUTHS B
MpUOOPETEHUN HOBBIX (PU3MUECKUX 3HAHWM; CTpEeMJICHHWE aHAIM3UPOBATh M BBIABISITH B3aUMOCBSI3U
MPUPOJIBI, OOIIECTBA M PKOHOMHUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUIL; OIIEHKa CBOMX
JEICTBUI ¢ yU€TOM BIIMSHUS HA OKPYXKAIOILYIO CPEly, BOBMOXKHBIX II100aJIbHBIX MOCIEACTBHM.

3.2. MeTanpeaMeTHble pe3y/JbTaThl

W3yuenne (U3MKM B OCHOBHOM IIKOJIE CIIOCOOCTBYET JOCTHXKEHUIO METalpeIMETHBIX
pe3yabTaTOB, B TOM YHCIIE:

OBJ1a/1eHMI0 YHHBePCAJIbHBIMHU 03HABATEIbHBIMH el CTBUAMU:

1) 6a3oBble JIOorn4eckme AeicTBUA

- BBISIBJIATB M XapaKTEePU30BaTh CYIIECTBEHHBIEC IPU3HAKU O0OBEKTOB (SIBICHHI);

- yCTaHaBJIMBaTh CYIIECTBCHHBIH NpPU3HAK KJIacCH(UKAIMK, OCHOBAHWS MJs 000OMICHHUS W
CpaBHEHMS;

- BBUIIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEUUS B pacCMaTpPUBAEMBIX (aKTax, NaHHBIX |
HaOJIIOICHUX, OTHOCAIIMXCS K (PU3UUECKUM SIBIICHUSM;

- BBISIBJIATH TIPUYMHHO-CIICJICTBEHHBIC CBSI3U TPU U3yYCHUN (U3NIECKUX SBICHUH U TIPOIIECCOB;

- JenaTh BBIBOJBl C HCIOJb30BAHHWEM JIEAYKTUBHBIX W HMHIYKTUBHBIX YMO3aKJIIOUEHHH,
BBIJIBUTATH TUITOTE3HI O B3aUMOCBSI3AIX (PU3NUECKUX BEITHUYHH,

- CaMOCTOSITEJIbHO BBIOMpaTh croco0 pemeHus ydeOHOM (u3ndeckol 3amgaun (cpaBHEHUE
HECKOJIbKMX BapUaHTOB peEIIeHUs, BHIOOp Hamboee TMOAXOAMIET0 C YYETOM CaMOCTOSATEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

2) 0a3oBbIe HCCIeA0BATENbCKHE JIeiiCTBUS

- ICTOJIH30BATh BOMPOCHI KaK UCCIIEI0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;



- TPOBOAUTH MO CAMOCTOATEIHHO COCTaBICHHOMY IIJIaHY OIBIT, HECIOXKHBIA (PU3NUECKHit
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHIE (PU3UIECKOTO SIBIICHUS;

- OILICHMBAaThb Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh HH(OpPMAIIMIO, MOJYUYEHHYIO B XOJe
MCCJIEIOBAHMSI UJIU SKCIIEPUMEHTA;

- caMmocCTOATeNbHO (OpMynUpoBaTh OOOOLIECHUS W BBIBOABI O PE3yJIbTaTaM IPOBEICHHOTO
HaOJIOICHUS, OIIBITA, NCCIICAOBAHMS;

- TMPOTHO3MPOBATH BO3MOXHOE JalbHeWIee pa3BUTHE (U3NYECKUX TMPOIECCOB, a TaKKe
BBIJIBUTATh TPENIONI0KEHUSI 00 MX Pa3BUTUU B HOBBIX YCIIOBHUSX MU KOHTEKCTaX.

3) paGora ¢ unopmaumei

- IPUMEHATH Pa3JINYHbIE METOJIbI, HHCTPYMEHTHI U 3alIPOCHI IIPU MOUCKE U 0TOOpe MHPOpPMALIUU
WJIM TAaHHBIX C YYETOM IMPEUIOKEHHON yueOHOM (Pu3nuecKkoi 3a1auu;

- QaHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETHPOBATH MHPOPMALIUIO PA3IMYHBIX BUJOB U
dbopM npencTaBiIeHUS;

- CaMOCTOSITEJIbHO BBIOMpPATh ONTUMabHYIO (opMy mpeacTaBieHuss UHPOpMALUU U
WUTIOCTPUPOBATh pellaeMble 3aJaud HECIOXHBIMU CXEMaMH, JuarpamMmamu, WHOW rpadukod U uX
KOMOHWHAIIUSIMH.

OBJ1a/1cHHI0 YHHBEPCAJbHBIMM KOMMYHHMKATHUBHBIMH /1€/iCTBUSIMH

1) o0menue

- B Xoze OOCyX/JeHHusi y4eOHOro Marepuana, pe3yibTaToB JTAOOPAaTOPHBIX pabOT M MPOEKTOB
3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/IaeMOil TeMbl U BBICKA3bIBATh HJEU, HAIICJICHHBIC HA PELICHHE
3aJauu ¥ MojaJepKaHue 01aroxKenaTeaTbHOCTH OOICHHMS,

- COMOCTaBJATh CBOU CYXACHUS C CYXACHHUSIMH IPYTHMX yYYaCTHHKOB JIUanora, oOHapyXHBaTh
pa3auvue U CXOACTBO MO3UILIUH;

- BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

- myOJIMYHO TIPENICTABIIATh PE3YAbTATHl BBIMOJHEHHOTO (PU3MUYECKOTO OIbITa (IKCIEPUMEHTA,
HCCIIEJIOBAHMUSI, TPOCKTA).

2) coBMecTHas 1eATeJIbHOCTD (COTPYIHUY€CTBO)

- MOHMMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM W WHIUBUAYaTbHOW pabOTHI MpH
pelIeHNH KOHKPETHON (pru3nUecKoil mpoOIembl;

- IPUHUMATH LIEJIM COBMECTHOM NI€ATENIbHOCTH, OPTaHU30BbIBATh ACHCTBUSA MO €€ JOCTHXKEHHIO:
pacrtpenenarTb pojid, OOCYXKIaTh MPOIECCHl U PE3YJIbTaThl COBMECTHOW pPaOOThI; 0000IIaTh MHEHHS
HECKOJIBKUX JIIOCH;

- BBIIOJHATH CBOIO 4YacTb pabOThl, JOCTHras KayeCTBEHHOIO pe3yJbTaTa I0 CBOEMY
HaIlPaBJICHUIO U KOOPJAUHHUPYS CBOM JAEUCTBUS C APYTUMH YJI€HAMU KOMaH/IbI;

- OLIEHHMBATh KAdyeCTBO CBOEr0 BKJIaJa B OOLIMN MPOAYKT MO KPUTEPUSM, CaAMOCTOSITEIBHO
c(hOpMYyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

OBJ1aIeHUI0 YHUBEPCAJIbHBIMH Y4eOHbIMH PeryJasiTUBHBIMH /1€/iCTBUSIMH

1) camoopranuszanus

- BBIABJIATH MPOOJEMBbI B KU3HEHHBIX W YUEOHBIX CHUTYaIUsAX, TPEOYIOUIUX IS pelieHUs
buznYeCKuX 3HAHMUIA;

- OPUEHTHPOBATHCS B PA3JIMUHBIX MOJAXO0JaX MPUHATUS PEIICHUN (MHIMBUAYaTbHOE, TPUHSATHE
pelIeHus B Ipynie, IpUHITHE PEIIEHUN rPyNIoi);

- CaMOCTOSITEIbHO COCTaBISITh QJITOPUTM peuleHus (QU3WYecKoW 3ajJaud WM IJIaHa
UCCIICIOBAaHUS C YY€TOM HMMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
IIpeIaraéMble BApUAHTBI PEIICHMI;

- JIeniaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

2) caMOKOHTPOJIb (pediexcus)

- 1aBaTh a/ICKBATHYIO OIIEHKY CUTYAllMH U Mpe/jiarath 1jiaH e¢ N3MEHEHHUS;

- OOBSACHATH NPHUUMHBI JOCTHKEHUS (HEJOCTHUKEHHS) pe3yJbTaTOB JEeATEIbHOCTH, aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

- BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTh (B TOM YHCIE B XOJ BBIOJHEHUS (U3UYECKOTO
UCCIICIOBAaHMSI WJIM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSATENHCTB, HM3MEHUBIINXCA CHUTYaIlUH,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

- OLICHUBATbh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM.

3) SMOIUMOHAJbHBIA HHTENJIEKT



- CTaBUTH ce0sl HAa MECTO JPYroro yejaoBeKa B XOJ€ CIOopa WM JIUC KyCCUU Ha HAy4YHYIO TEMY,
MOHUMATh MOTUBBI, HAMEPEHUSI U JIOTUKY JIPYTOTO.

4) npuHsTHE CEONA U APYTUX

- IPU3HABATH CBOC MPABO HA OIIMOKY MPH pelieHUH GU3NYECKUX 3a7a4 WIH B YTBEPKACHUAX HA
Hay4YHbIE TEMbI U TAKOE KE MPABO JIPYroro.

3.3. [IpeameTHbIE pe3ybTATHI
[Ipenmernbie pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaxarbh C(OPMHUPOBAHHOCTH Y
obOyyvaronuxcs 9 kimacca yMeHUM:

- MCIOJIb30BaTh IMOHATHUA: CUCTEMA OTCUETA, MaTepUaIbHAsg TOYKA, TPAEKTOPHUS, OTHOCUTEILHOCTh
MEXaHUYECKOTO ABWXKeHMs, nedopmanus (ympyras, IUIacTHYECKas), TPEHHE, LEHTPOCTPEMHUTEIbHOE
YCKOpPEHUE, HEBECOMOCTb M NEPErpy3KH, LEHTP TSKECTHU, a0COMIOTHO TBEPAOE TEJIO, LIEHTP TAKECTH
TBEPJOTO Tejla, paBHOBECHE, MEXaHMYECKHE KOJeOaHUs M BOJIHBIL, 3BYK, MH(Pa3ByK H YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JaJbHO30PKOCTD,
CHEKTPBI UCIYCKAHUS U TIOTJIONICHHUS, alnb(a-, 0eTa- U TaMMa-Uu3ITy4eHHs], U30TOIbI, SAepHAs JHEPIeTHKA,

- paznuyarh SIBIE€HHUA (paBHOMEPHOE M  HEPAaBHOMEpPHOE MPSAMOJIMHEWHOE JBH)KEHUE,
PaBHOYCKOPEHHOE IPSMOJIMHENHOE JBH)KEHUE, CBOOOIHOE MAaJI€HUE TEJ, PAaBHOMEPHOE IBUKEHHE IO
OKPY’KHOCTH, B3aUMOJEHCTBHE TeJl, pEaKTUBHOE JBI)KEHUE, KojeOaTeNnbHOe IBMKEHHE (3aTyXarollue U
BBIHYXJICHHbIE KOJjeOaHus), PE30HAHC, BOJIHOBOE JABM)KEHHE, OTPAKEHUE 3BYKa, MPSAMOIUHEITHOE
pacupocTpaHEHUEe, OTpPaKEHUWE U TMpPEJIOMIIEHHE CBETa, IIOJHOE€ BHYTPEHHEE OTPAKEHUE CBETa,
pasziokeHue O0e0ro CBeTa B CIEKTP U CI0KEHUE CIEKTPAIbHBIX LIBETOB, IUCIIEPCUSI CBETA, ECTECTBEHHAS
PaAMOaKTUBHOCTh, BOSHUKHOBEHHUE JMHEMUYATOro CHEKTpa MU3JIy4EHHs) IO OMMCAHMIO UX XapaKTEPHbIX
CBOICTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHHUE,

- pacmo3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NUECKUX SBICHUH B OKPYXKAIOLIEM MUpE (B TOM YHCIIE
¢usnueckue SBIEHUS B NPUPOJE: NPWIMBBI U OTJIMBBL, JBHKEHHE IulaHeT COJHEYHOH CHUCTEMBI,
PEaKTMBHOE JIBM)KCHME JKHMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMM, 3EMIIETPSCECHHUE,
ceificMuUeckue BOJHBI, I[yHaMM, 9XO, L[BeTa TeJl, ONTUYECKHE SBJIECHUS B MPHUPOJE, OMOIOTHYEcKOoe
JeiicTBue  BUAMMOTO,  YIbTpa(HOJIETOBOrO M PEHTI€HOBCKOI'O  W3IYyYEHHMH,  eCTeCTBEHHBIH
PaAMOaKTUBHBIN (POH, KOCMUYECKHE JTyYH, PaJUOaKTUBHOE U3Ty4YE€HUE MPUPOJIHBIX MUHEPAJIOB, JAeicTBHE
PaAMOAKTUBHBIX M3JIyY€HUH HA OPraHM3M YEeJOBEKa), PH 3TOM MEPEBOAMTH MPAKTUYECKYIO 33734y B
y4eOHYI0, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SBICHUM;

- ONMCHIBATh U3YyYCHHbIE CBOWCTBA TeN U (PU3MUECKHUE SBJIECHUS, UCTIONb3Ys (pU3HUECKre BETNUUHBI
(cpenHsisi 1 MTHOBEHHasl CKOPOCTh Te€Ja IPHU HEPABHOMEPHOM JIBUKEHHUH, YCKOPEHHE, IepeMEIleHUE,
IyTh, YIJI0Bas CKOPOCTh, CHJIa TPEHHUSI, CUJIa YIIPYTOCTH, CUJla TSXKECTH, YCKOpEeHHE CBOOOHOIO NaieHHUs,
BEC Teja, UMIYJbC Tela, UMITYJIbC CHIIbI, MEXaHH4ecKas padoTa U MOIIHOCTb, MOTEHIMATIbHAS SHEPIHs
TeNa, NOJHATOIO HaJl IOBEPXHOCTHIO 36MJIM, MOTCHIIMAIBHAS YHEPIHs CKATOW MPYKUHBI, KHUHETHYECKAS
SHEprus, NoJHasi MeXaHu4ecKasi JHEpIusl, IepHo/l U 4acTOTa KoJeOaHU, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa
U BBICOTAa TOHA, CKOpPOCTb CBETAa, IIOKAa3aTellb MPEJIOMIIEHHS Cpelbl), MPH ONUCAHUM MPaBUIBHO
TPaKTOBaTh (DU3UYECKHIA CMBICI HCIOJIb3YEMBIX BEIMYUH, OOO3HAYEHMS M EIUHULBI (PU3NYECKUX
BEJIMYMH, HAXOJUTh (POPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PM3UYECKYIO BETMUMHY C APYTUMH BEIUYHMHAMH,
CTPOUTH TpapUKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHUNH;

- XapaKTepu30BaTh CBOICTBaA TeJ, PU3NYECKUE SBJICHUS U MPOLIECCHI, HCIOJIb3Ys 3aKOH COXPaHEHHS
SHEPruM, 3aKOH BCEMHUPHOIO TIATOTEHMs, NPHUHLUII CYNEPIO3ULHU CHJI, MNPUHIUI OTHOCUTEIBHOCTH
lNanunest, 3akonbl Hpl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEJIIOMIICHUS CBETA,
3aKOHbl COXPaHEHUs 3apsJ0BOIO M MAacCOBOIO YMCENI INPHU SIEPHBIX pEaKkUUsaX, MpPU 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIUCBHIBATH €0 MaTEMaTHUECKOE BBIPAXKEHUE;

- OOBACHATH (U3MYECKHE NPOIecChl W CBOMCTBA TN, B TOM YHCIE€ M B KOHTEKCTE CHUTYaIHi
IIPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATH INPUYUHHO--CIECICTBEHHBIE CBSI3U, CTPOMTH
00BsicHEHHE U3 2—3 JIOTMYECKUX IIIaroB C ONMOPOM Ha 2—3 HM3y4YEHHBIX CBOMCTBA (U3MYECKUX SIBICHHI,
bu3nYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;



- pewmiaTh pacu€THbIE 3a/1a4M (ONMparoIIMecs Ha CUCTEMY U3 2—3 YpaBHEHUM), UCIIOJIb3Ys 3aKOHBI U
dopmynbl, cBA3BIBaIOIIME (DU3UYECKHE BEIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBMS 3aJaud 3alHCHIBATh
KpaTKoe yCJIOBHE, BBISBIIATh HEAOCTAIOIIME WIN W30BITOUHBIE JaHHbIE, BHIOMpATh 3aKOHBI U (HOPMYIIbI,
HE00XO0UMBbIE JJIs PEeLIeHUs], IPOBOIUTH PAaCUEThl U OLIEHUBATh PEAIUCTUYHOCTh IOJIYUYEHHOTO 3HAUEHUS
(bU3HYECKON BETMIMHBL;

- pacno3HaBaTh NPOOJEMbI, KOTOPbIE MOXKHO PELIUTh MPHU NOMOIIM (PU3HMUECKUX METOJOB,
UCNONb3Yysl ONMCAHHWE MCCIEJOBAHUSA, BBLACIATH IPOBEPAEMOE  HNPEANOI0KEHUE, OLICHUBATh
IPaBUIBHOCTh MOPSJIKA MPOBEJEHUS HMCCIEIOBAHUSA, JeNaTh BBIBOJBI, HHTEPIPETUPOBATh PE3YJIbTaThl
HaOJII0IEHUH U OIBITOB;

- TPOBOJIUTH ONBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHHA WIM (U3NYECKUX CBOMCTB Tel
(u3ydyeHue BTOporo 3akoHa HbpIOTOHA, 3aKOHA COXpaHEHMs 3HEPruM, 3aBUCHUMOCTb MEepHOAa KoJeOaHMit
IPYKUHHOI'O MasiTHUKA OT MacChl rpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMILTUTY/bl MaJIbIX
KoJIeOaHUH, MPSIMOJIMHEHHOE paclpOCTpaHEHHE CBETA, Pas3lIOKEHHE OEJoro CBeTa B CIIEKTP, M3yUCHHE
CBOMCTB M300pakeHHs B IUIOCKOM 3€pKajie M CBOMCTB M300pa)K€HUsl MpeIMeTa B coOMparollel JIHH3E,
HaOJI0IeHUE CIUIOIIHBIX U JIMHEHUYAThIX CIIEKTPOB M3JIY4YEHHUs): CAMOCTOSTENIbHO COOMPATh YCTAHOBKY U3
n30bITOYHOTO Habopa OOOpYZOBaHUS, ONHMCHIBATH XOJl OINbITA W €ro pe3yiabTaTbl, (OpPMyIUpOBATH
BBIBO/IbI;

- MPOBOJAUTH NPU HEOOXOJMMOCTH CEPHIO MPSMBIX H3MEPEHHH, ONMpeaeisisi cpenHee 3HaueHHe
u3MepseMoil BenuuHbl ((POKycHOE paccTossHHE cOOMparomieil JIMH3bI), 0OOCHOBBIBATH BHIOOp criocoba
WU3MEPEHHS (M3MEPUTEIIBHOTO MPUOopa);

- NPOBOAMTH HCCIICOBAHUE 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH C HCIOJIb30BAHUEM IMPSAMBIX
U3MepeHu (3aBUCUMOCTh IIYTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JIBIDKEHHH 0€3 HaualbHOM CKOPOCTH,
nepuojia KojaeOaH!i MaTeMaTHYECKOTO MAasiTHUKA OT JJTMHBI HUTH, 3aBUCUMOCTH yIJIa OTPAKEHHS CBETa
OT yrIja HaJeHus U yrJia MpeoMICHHs OT yIJia MaJeHus): IUIaHHPOBaTh UCCIIEI0BaHUE, CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY, (PUKCUPOBATh PE3yJIbTaThl OJYYCHHON 3aBUCUMOCTH (PU3MUYECKUX BEIUYUH B BUJIE
TaOIHI U TPaHKOB, AETaTh BBIBOKI 110 PE3yJIbTaTaM HCCIIeIOBAHNUS;

- MPOBOJIUTH KOCBEHHBIE M3MEPEHUsI (PM3NIECKUX BEMYMH (CPEIHSS CKOPOCTh U YCKOPEHHUE Tela
OpU PaBHOYCKOPEHHOM JIBI)KEHUM, YCKOpEHHE CBOOOJHOrO TajeHHs, KECTKOCTb MPYKUHBI,
KO3 PULMEHT TPeHUsI CKOJIbKEHHUs, MeXaHU4yeckast paboTa U MOILIHOCTb, YaCTOTA U MEepHO/] KojJeOaHuit
MaTeMaTHYECKOTO M TPYKUHHOTO MAasTHUKOB, ONITUYECKas CHJIa COOMPAFOIIEH JIMH3BI, paJHOaKTHBHBIN
¢$oH): TIIAaHUPOBATHh U3MEPEHUs, COOMPATh AKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIIIOJHITH W3MEPEHUS,
clefysl MpeUIOKEHHOW WMHCTPYKIMH, BBIYUCIATH 3HAUEHUE BEIMYMHBI M aHAIM3MPOBATH MOJyYEHHBIE
pe3yibTaThl C YIETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHUH;

- OO0 1aTh MpaBuiIa TEXHUKU 0€30M1acHOCTH IIpH paboTe ¢ 1a00paTOpHBIM 000PYIOBaHHUEM;

- pa3nM4aTh OCHOBHBIE NPHU3HAKH HW3YYEHHBIX (U3NYECKHX MOJEJCH: MarephaibHas TOYKa,
abCco0THO TBEPJOE TEJI0, TOUSUHBIM UCTOUYHUK CBETA, JIy4, TOHKAs JIMH3A, IJIaHETapHas MOJAEIb aToMa,
HYKJIOHHAsi MOZIeJTb aTOMHOTO s1/1pa;

- XapaKTepu30BaTh TPHUHIMIEI JCHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKHUX YCTPOHCTB C
OTOpOH Ha WX ONMHUCAHWS (B TOM YHCIE: CIIUOMETP, NATUYNKH TOJOXKECHHS, PACCTOSHUS M YCKOPEHUS,
pakera, 3XOJOT, OYKH, MEPHUCKOI, (QoToammnapaT, ONTUYECKUE CBETOBOJbI, CIIEKTPOCKOM, IO03UMETP,
Kamepa Bunbcona), HCronb3ys 3HaHUS O CBOMCTBAX (PM3MUYECKUX SIBICHUI U HEOOXOAUMBIE (PU3NUECKUE
3aKOHOMEPHOCTH,

- WCIOJB30BaTh CXEMbl M CXEMaTHYHBIE PHCYHKH W3yYCHHBIX TEXHUYECKHUX YCTPOWUCTB,
U3MEPUTENIBHBIX TPUOOPOB U TEXHOJIIOTHYECKUX MPOLIECCOB MPH PELICHUH y4eOHO--TIPAKTUYECKHUX 3a/ad,
ONITUYECKUE CXEMBI JJISl IOCTPOCHUS H300paKEHUH B TNIOCKOM 3€pKajie U COOMpAIOIIeH JINH3E;

- TMPHUBOAWTH TPUMEPHI (HAXOMUTh WH(POPMAIHIO O TMPHMEPax) MPAKTHYECKOTO HCIIOIb30BaHUS
¢u3nUecKnX 3HAHWU B TOBCEJHEBHON JKU3HU Ui oOecrieueHHst Oe30MacHOCTH TpH OOpalIeHHd C
npubopaMM M TEXHUYECKHMH YCTPOWCTBAMH, COXPAHEHHUS 310pOBbS M  COONIOJIEHHS HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPYKaIOIIEH Cpee;



- OCYILECTBJISATh MOUCK HMH(pOpMAMK (PU3HUECKOro conepkaHus B MHTepHeTe, caMOCTOSATEIbHO
dopMynupys TIOMCKOBBIH 3ampoc, HAXOAUTh MYTH ONpPEACNCHHUs JIOCTOBEPHOCTH MOJIYYEHHOM
nH(pOpMallMK HAa OCHOBE UMEIOIIUXCS 3HAHUI U JTOTIOJIHUTEIbHBIX HCTOUHUKOB;

- HCMOJb30BaTh MpPH BBINOJIHEHUHM YYEOHBIX 3aJaHUN HAay4YHO--TIONMYJSPHYIO JIUTEPATypy
¢u3MUecKoro coaepKaHus, CIPABOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT, BialeTh NpuéMamu

KOHCITIEKTUPOBAHM TEKCTa, MpeoOpa3oBanusi HHPOPMAIIUHN U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

- co3JaBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE HH(pOpMAIMH U3
HECKOJIbKUX MCTOYHUKOB (PU3MUECKOTO COJIEp:KaHus, MyOIMYHO MPEACTaBIATh PE3yNbTaThl MPOECKTHOM
WIN MCCIIE0BATEIbCKOM NESTENBHOCTH, MIPU 3TOM TPaMOTHO HCIIOJIB30BATh M3YyYECHHBIH HMOHSATHHHBIA
ammapar HM3y4aeMoro paszaena (U3MKM M CONPOBOXAATh BBICTYIUIGHHE IPE3CHTalMeH ¢ y4éToM

0COOEHHOCTEH ayIUTOPUH CBEPCTHUKOB.

4. TemaTu4eckoe MJIAHUPOBAHUE

KosmmuecTBo yacos DJIEeKTPOHHbBIE
HaumenoBaHnmue
Ne (uudpossbie)
pa3ieioB U TeM Koutpoasubie JlaGopaTtopHbie
n/n Bcero o0pa3oBaTte/ibHbIE
NMPOrpamMmbl padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
MexaHnu4eckoe
JIBDKCHUE U bubmuoreka [{OK
11 10 1
CITIOCOOBI €T0 https://m.edsoo.ru/7f41a4a6
OITMICaHMS
B .
12 3auMOJIeliCTBUE 20 1 5 bubnunoreka LIOK
Ten https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
1.3 3 10 2
AKOHEL COXpaHCEHIA https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 40
Pa3nen 2. Mexannyeckue KoJ1e0aHUs U BOJHbI
21 MexaHudeckue 7 5 bubmnoreka IIOK
' KoJeGanus https://m.edsoo.ru/7f41a4a6
MexaHudeckue bu6nmorexa LIOK
2.2 8 1
BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. DiieKTpOMarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DIIEKTPOMarHuTHOE
31 oJic 1 5 bubnunorexa LIOK
' JIEKTPOMAarHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe ABJIEHUS
3aKOHEI Eub 1IOK
HOJIMOTEKA
4.1 6 1
PactpoCTpaeHus https://m.edsoo.ru/7f41a4a6
cBeTa
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JIuH3BI B
4.2 ONTHYECKHUE 6 1 bubmorexa HOK
' https://m.edsoo.ru/7f41a4a6
IPUOOPHI
43 Paznoxenune Oemoro 3 1 bubnunoreka LIOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3znen 5. KBaHTOBBIE ABJIEHHUSA
Ucnyckanue u
5.1 TIOTJIOIICHHE CBETA 4 bubmorexa LOK
' o https://m.edsoo.ru/7f41a4a6
aTOMOM
59 Crpoenue aToMHOro 6 bubnmoreka [JOK
' apa https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
>3 FAAcpHbIe peariuti ! L https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17

Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IINIT MOAYJIb

IToBTOpEHME M

00001eHne bubnunoreka LIOK
6.1 9
coJiepxaHus Kypca https://m.edsoo.ru/7f41a4a6
¢busuku 3a 7-9 kiace
Hroro o pasneny 9
OBUIEE KOJIMYECTBO
YACOB I10 102 3 10
I[TPOI'PAMME
9 kaace
IToypouyHoe ni1aHupoBaHue
KoanuecTBo 4acoB Ha
Ne Tema pasgena/ypoka
pasaeq/Temy
Pa3znen 1. Mexanuveckue siBJCHUSA 40
Tema 1.1 Mexanuyeckoe [IBU:KEHHE M CIHOCOObI €ro 10
ONHMCAHUSA
1 Mexanunyeckoe IBrxeHrne. MarepuajibHas TOUKa 1
2 Cuctema orcueta. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHUS 1
3 PaBHOMEpHOE TPSAMOIMHEMHOE JBUYKEHUE 1
4 HepaBHomepHoe mpsimonuHeitHoe aBuxkeHue. CpenHsis U 1
MTHOBEHHAsi CKOPOCTh
5 IIpssMonMHEITHOE PaBHOYCKOPEHHOE JBMKEHUE. Y CKOPEHUE 1
6 CKopoCTh  MPSAMOJIMHEHHOTO PaBHOYCKOPEHHOI'O  JIBHKEHMS. 1
I'paduk ckopoctu
7 JladopaTopuas padora Nel «Omnpenesienne yCKOpeHUs TeJa 1
NP  PABHOYCKOPEHHOM  JBMKEHHHM 10  HAKJOHHOM
IJIOCKOCTH
8 CBobOonHoe nanenue tei. OneiTel [anunes 1
9 PaBHOMepHOE ABWKEHME MO OKPYXHOCTU. llepmonm u yactora) 1
oOpanienus. JInHelHas 1 yriaoBasi CKOPOCTH
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10 I{eHTpOCTpEMUTENBLHOE YCKOPEHUE 1
Tema 1.2 BzanmogeiicTBue TeJl 20
11 ITepBoiii 3akoH HetoTOHA. BEKTOp CHIIhI 1
12 Bropoii 3akon Hetotona. PaBHoelicTByonas cuia 1
13 Tpertunit 3akon Herotona. Cynepno3unus Cui 1
14 Pemenue 3amay Ha npuMeHeHue 3akoHOB HproToHa 1
15 Cwiia ynpyroctu. 3akoH ['yka 1
16 Pemenue 3anay no teme «Cuia ynpyroctu 1
17 JlaGoparopuasn padora Ne2 «OnpeaeeHune ;KeCTKOCTH 1
NPYKUHBD)
18 Cwia TpeHust 1
19 1
Pemenue 3anau no teme «Cuina TpeHus»
20 JIaGopaTopuas padora Ne 3 «Onpenenenue KodgppuuuenTa 1
TPEHHS CKOJIbKEHH S
21 Pemenue 3anau no reme «3akonsl HeroToHa. Cuita ynpyroctu. 1
Cwiia TpeHus»
22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUSA. Y CKOpEHUE 1
CBOOOJHOI0 NaJCHHUS
23 JIBukeHue Ten BOKPYT TpaBUTAIMOHHOTO 1eHTpa (ConHeuHas 1
cucremMa). ['anakTuku
24 Pemenue 3agau o teme «Cuiia TSDKECTU U 3aKOH BCEMUPHOTO 1
TATOTEHUS»
25 1
[TepBasi kKocMHUYecKasi CKOPOCTh. HeBECOMOCTh U TIeperpy3Ku
26 PaBHOBecue marepuaibHON TOYKU. AGCONIOTHO TBEPIOE TENO. 1
PaBHOBecue TBEPAOro Tea ¢ 3aKpeINIEHHON OChIO BpAaICHUS
27 1
MowmeHnT cuisl. LeHTp TsKECTH
28 Pemenune 3anau no reme «MomeHT cuiibl. LleHTp TshkecTn» 5)
29 [ToaroToBka K KOHTPOJIBHOH paboTe Mo TeMe «MexaHndeckoe 1
IBIDKeHHE. B3aumoencTBue Tei»
30 KonTpoubnas padora Nel mo reme «Mexanuueckoe 1
JABH:KeHHe. B3aumopaelicTBue T€J»
Tema 1.3 3aKkoHbI cOXpaHeHHS 10
31 WUmnynec Tena. IMmynbe cuibl. 3aKOH COXpaHEHUs UMITYJIbCA. 1
Yrpyroe u Heynpyroe B3auMoJIeHCTBHE
32 Pemmenune 3anad no Teme «3aKOH COXpPaHEHUS UMITYJIbCa» .
33 PeakTBHOE JIBYOKEHUE B TIPUPOJIC M TEXHHUKE 1
34 Mexannueckas paboTa U MOIIIHOCTh 1
35 PaboTa cuIbl TSDKECTH, CUITBI YIIPYTOCTH U CUJIBI TPEHUS 1
36 Jlaboparopnas padora Ne 4 «Onpenenenne padboThl CHIIBI 1
TPEHHs MPH PABHOMEPHOM JIBHKEHUH TeJIa M0
TOPU30HTAJIbHOI OBEPXHOCTH»
37 1
CBs13b DHEpruu U padoThl. [loTeHIIMaTBHAS YHEPTUS
38 . 1
Kunernueckas sHeprus. Teopema 0 KHHETHYECKOW SHEPT U
39 3aKOH COXpaHEHUsl PHEPTUU B MEXAHUKE 1
40 JIaGopaTopuas paGora Ne5 «3y4yenne 3aKoHA COXPAHEHHUS 1
IHEPrum»
Pasnen 2. Mexanuveckne KoJie0aHUs U BOJHBI 15
Tema 2.1 Mexanuueckue KojiedaHus 7




41 KonebarenbHoe IBUKEHUE U €r0 XapaKTePUCTHKU 1
42 1
3aryxatomue Kojnedanus. BeiHyk1eHHbIe KoseOanus. Pe3onanc
43 MaremaTHyeCcKui U NPy KUHHBIA MAsITHUKU
44 3aBUCHUMOCTH MEPHOAA KOJIEOaHUN OT )KECTKOCTHU MPYKUHBI U 1
Macchl rpysa
45 1
[IpeBpareHre YHEPTUX IPU MEXAaHMUECKUX KOJICOAHUX
46 JlaGopaTopHas paGora Ne6 «OnpeaesieHue 4acToThl U 1
Mepuoa KojeOaHuil NPY;KMHHOT0 MASITHUKA)
47 JlabopaTopnasi paGora Ne/ «IIpoBepka He3aBUCMMOCTH 1
nepuoaa KojedaHuii rpysa, moJABEIEeHHOT0 K HUTH, OT MacChl
rpy3a»
Tema 2.2 Mexannuyeckue BOJIHbI. 3BYK 8
48 Mexanunueckue BoiHbl. CBOMCTBa MEXaHUYECKUX BOJIH. 1
[IpomosibHBIE M TOTIEPEYHBIC BOJTHBI
49 Mexanunueckue BOJIHbI B TBEpIOM Tene. CelicMuueckue BOJTHbBI 1
50 3ByK. PacnipocTpaneHnue U oTpakeHHe 3ByKa 1
51 HabGnronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI 1
52 I'pOMKOCTB 3BYKa M BbICOTA TOHA. AKYCTHYECKUIN pe30HaHC 1
53 YabpTpa3Byk v nH(Qpa3ByK B IPUPOJIE U TEXHUKE 1
54 [TonroroBka Kk KOHTPOJIBHOU pabOTeE 10 TEME «3aKOHBI 1
coxpaHeHMst. MexaHnuyeckue KosjeOaHHs U BOJHBD)
55 KonTpoJsbHas pabora mo teme Ne2 «3aKoHBI COXpaHEHUS. 1
MexaHuyeckue KoJieOaHUsA M BOJTHbD)
Paspnen 3. DiieKTpOMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE 6
BOJIHBI
Tema 3.1 DileKTpOMarHuTHOE M0Jie U 3JIEKTPOMATHUTHbBIE 6
BOJIHBI
56 DJeKTPOMarHUTHOE N0JIe. DJIEKTPOMAarHUTHbIE BOJIHbI 1
57 CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH 1
58 [IIkana 3;eKTpOMarHuTHBIX BOJH. Mcrionb3oBanue 1
HIIEKTPOMArHUTHBIX BOJH JUIsI COTOBOM CBSI3U
59 W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO 1
MOOWJIBHOTO Tese(hoHa
60 Pemenue 3amayu Ha onpeiesIeHUE YaCTOThI U ITTUHBI 1
3JIEKTPOMArHUTHON BOJIHBI
61 DneKkTpoMarHuTHas mpupoa ceera. CKopocTh cBeta. BoiHOBEIC 1
CBOICTBA CBETA
Pa3nes 4. CBeToBbIe SIBJICHHUS 15
Tema 4.1 3akoHBI paclIPOCTPAHEHUS CBETA 6
62 Hcrounuku cBeta. [IpsMosmHeliHOE pacipocTpaHeHUE CBETA. 1
3armenus Connua u JIyHsl
63 3aKkoH OTpakeHHs cBeTa. 3epkaia. Pemenwue 3a1a4 Ha 1
IpUMEHEHHEe 3aKOHa OTPa)KEeHHsI CBETa
64 [Tpenomnienue cBeta. 3aKOH NMPEIOMIICHUS CBETA 1
65 [TonHOE BHYTpeHHee oTpaskeHHe cBeTa. Vcrnonbp30BaHue MOJIHOTO 1
BHYTPEHHETO OTPaXCHHUS B ONITHYECKUX CBETOBOJIAX
66 JlaGopaTopHas paGora Ne 8 «McciienoBanue 3aBUCHMOCTH 1
yrJjia npeJjioMJieHHsl CB€TOBOIO JIy4a OT YIJia MajieHusl Ha
TPaHHLe KBO3AYX-CTEKJION»
67 Hcnonp30BaHre TIOJTHOTO BHYTPEHHETO OTPAKCHHUS: CBETOBO/IBI, 1

OIITUKOBOJIOKOHHAA CBA3b




Tema 4.2 JIuH3bI U ONTHYECKHE TPUOOPBI 6
68 Jlunsel. OnTuyeckas cuiia JIMH3bI 1
69 ITocTpoeHue H300paKeHH B JTMH3AX 1
70 JlaGoparopnasn padora Ne9 «Onpenenenue GoKyCHOro 1
PACCTOSIHUS M ONTHYECKOH CHJIBI COOMPAIOLIeii JIMH3bI»
71 OnTuveckre TMH30BbIC TPHOOPHI 1
72 1
['na3 xak onrtuyeckas cucrema. 3peHue
73 HedexTsl 3penns. Kak coxpaHuTh 3peHHe 1
Tema 4.3 Pa3jio:keHnne 0eJ10ro cBeTa B CIIEKTP 3
74 Passoxenue 6esoro ceera B criektp. OmnbiTel HprOTOHA. 1
CrnosxeHue CeKTpaJbHBIX 11BeTOB. Jlucnepcus cBeTta
75 Jladoparopnasi padora NelO «OnbITHI 10 Pa3jI0KEeHHIO 1
0eJI0ro cBeTa B CHEKTP U BOCHPHUATHIO I[BETA NMPeAMETOB NPHU
HX HA0JII0/IECHUH Yepe3 IBeTOBbIe (PUIbTPhI»
76 BonHOBBIE CBOICTBA cBeTa: nUCHepCHsl, UHTEPhEPEHIIHS U 1
nudpakys
Pasznea 5. KBantoBbie ABJIeHUA 17
Tema 5.1 UcnyckaHnue U MOTJI0NIeHHE CBETA ATOMOM 4
77 OmnbiTel Pezepdopaa u rmianerapHasi MoAeNb aToMa 1
78 Iloctynatel bopa. Monenbs aroma bopa 1
79 Hcnyckanue u noriouieHue ceera aToMom. KBaHTHI. 1
JluneituaTeie CEKTPHI
80 Habmroienue cnekTpoB UCIyCKaHUS 1
Tema 5.2 CTpoeHue aTOMHOIO0 siApa 6
81 PagnoakTuBHOCTE U €€ BUIBI 1
82 Crpoenne atomHoro siapa. HykiionHast Mmojens 1
83 PannoaktuBHbIe npeBpanieHus. M30Tomns
84 Pemenune 3ana4 no reme: "PaanoakTuBHbIE peBpalieHus" 1
85 I[Tepuros nonypacnaja 1
86 PannoakTuBHbBIC H3TYUeHHsI B IPUPOJIEC, MEUIIMHE, TEXHUKE 1
Tema 5.3 Sinepubie peakuuu 7
87 SnepHble peakMy. 3aKOHBI COXPaHEHUs 3aps/I0BOTO U 1
MacCOBOTO YHCEI
88 DHeprus CBI3M aTOMHBIX siiep. CBs3b MAacChl U SHEPTUU 1
89 Penrenue 3a1a4 mo reme «SIaepHbie peakiumy 1
90 Peakiuu cuntesa u aenenus saep. Uctounuku sHeprun ConHia 1
U 3BE3]
91 Snepnas sHepreTuka. JIecTBUS paAMOAKTUBHBIX H3JIy4eHUN Ha 1
JKUBBIE OPTaHU3MBbI
92 | TloaroroBKa K KOHTPOJILHOM paboTe 1Mo Teme 1
«DNEKTPOMAarHUTHOE MoJie. DIEKTPOMAarHUTHbIE BOJIHBI.
KBaHTOBBIC SIBICHUS»
93 KontpoabHasi padora Ne3 no teme «J1eKTPOMAarHUTHOE 1
noJie. DJIeKTPOMaruHuTHbIe BOJTHbI. KBAaHTOBBIE SIBJICHHS»
Pa3nea 6. [lopTopuTe1bHO-0000 1AM MOTYJIb 9
Tema 6.1 IloBTOopeHue M o0000LIeHHEe CcOAEpP:KAHMA Kypca 9
(pusuxu 3a 7-9 kiaace
9 HroroBslii To10B0O# TecToBas paboTta 3a Kypce ¢husukn 9 kiacca 1
95 | IloBropenwue, 0600MIeHHE. PelieHne pacueTHBIX U KA4eCTBEHHBIX 1
3aja4 1o Teme «TerioBble IPoIecChl»
96 | IloBropenwue, 0600MIIeHNE. PeleHne pacueTHBIX U KAYeCTBEHHBIX 1
3ajad 1mo teme «KIIJ[ TermIoBsIX aBUTaTEIICii»
97 | TlosTOpenue, 0600mIEHNE. PellleHrne pacyeTHBIX U KAYECTBEHHBIX 1




3aaa4 o teme «KIIJ] anekTpoycTaHOBOKY

98 | Tlosropenue, 060061IeHKE. JTabopaToOpHbIE pabOTHI IO KYpPCY
«CBeToBrBIC ABIICHUY», «B3anmoeiicTBre TEI

99 | Ilosropenue, 0606meHne. PaboTa ¢ TeKcTaMu 110 TeMe «3aKOHBI
COXpaAHEHHs B MCXaHUKE

100 | IoBropenue, 06061eHHE. PaboTa ¢ TEKCTaMH IO TEME
«Koebanust u BOJTHBI»

101 | Iosropenue, 06061eHEEe. PaboTa ¢ TEKCTaMH 1O TEME
«CBETOBBIC SIBJIICHHS»

102 | IoBropenue, 06061eHHE. PaboTa ¢ TEKCTaMU 1O TeMe
«KBanrtoBas u sinepHas pusnkay




MMPOBEPAEMBIE ITIPEJIMETHBIE PE3YJbTATBI OCBOEHUS OCHOBHOM OBPA30OBATEJILHOM
INPOTPAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

9 KJIACC

Kox
NMpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOECHNSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusl

11 HCIOJIb30BATh N3YUCHHBIC ITOHATHUS

12 pa3iauyaTh SBJIEHMS II0 OIMCAaHMIO HUX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
' JEMOHCTPHPYIOIINX JaHHOE (PU3NIECKOE SBICHIE

pacro3HaBaTh MPOSIBIIEHUE U3YUYEHHBIX (PU3MUECKUX SBICHUH B OKPY)KaIOLEM MHUPE, B TOM YHCIIE
1.3 (busnueckue SBJICHUS B NPUPOJE, MPU ATOM IMEPEBOAUTH MPAKTUUYECKYIO 33aJady B Y4eOHYIO,
BBLIICISITH CYIIECTBEHHBIC CBOICTBA (MpU3HAKH) (GH3MUECKHUX SIBICHUHN

ONHKCHIBATh HW3yYCHHBIC CBONCTBA Tel W (U3MUYCCKHE SBJICHHS, HCIONBb3ys (UIUUCCKHUE
BEJIMYMHBI, IPU ONUCAHUY TPABIIBHO TPAKTOBAThH (PH3MUYCCKUI CMBICI UCIIOJIE3yEMBIX BEIUYNH,
1.4 0003HaYCHUS W CIUHUIBI (PU3UYCCKUX BEJIMYHMH, HAXOAUTH (HOPMYJIBI, CBSA3BIBAIOIINC JTaHHYIO
(U3NUECKYI0 BETHYUHY C APYTMMH BEIWYMHAMHM, CTPOUTH TPa(UKH W3yYEHHBIX 3aBHCHMOCTEH
(U3NYECKUX BEITHYUH

XapaKTepH30BaTh CBOMCTBA Tell, (U3UUSCKHE SIBICHHUSA U TPOIECCHI, HCIONB3YsS H3YYCHHBIC
1.5 3aKOHBI, TIPH 3TOM JaBaTh CJOBECHYIO (OPMYIHPOBKY 3aKOHa | 3alllCHIBATh €ro
MaTEeMaTHYECKOE BBIPAKCHHUE

OOBSICHATH (bI/I3I/I‘JGCKI/Ie mpouecCchl U CBOIiCTBa TCJI, B TOM YHCIC MU B KOHTCKCTC CI/ITyaHI/Iﬁ
16 IIPAKTUKO-OPUCHTUPOBAHHOTO XapaKTCpa: BBIABIATL NPUYIMHHO-CJICACTBECHHBIC CBA3U, CTPOUTH

0o0BsiCHeHHE U3 2 — 3 JIOTHYECKHUX IIIaroB ¢ TIOMOIIbI0 2 — 3 M3yYEHHBIX CBOMCTBA (PH3MUECKUX
SIBIICHNH, (PU3NUECKIX 3aKOHA WJIM 3aKOHOMEPHOCTH

pelaTh pacyE€THBIC 3a/1a4M (OMUPAFOIIKECS Ha CHCTEMY U3 2 — 3 ypaBHEHUIl), UCTIONB3Ys 3aKOHBI
1 QOpMYJBI, CBS3BIBAIOIINE (DU3IUUECKHEC BEINMYUHBI: Ha OCHOBE aHAM3a YCIOBHS 3aJaud
1.7 3aMUCHIBaTh KPATKOE YCIOBHE, BBIABIATH HEHOCTAIOMINE WM H30BITOUHBIC NaHHBIC, BEIOMPATH
3aKOHbI ¥ (OPMYJBI, HEOOXOAWMBIC I PEUICHHUA, MPOBOJIUTH pacuéTbl W OLEHUBATh

PEATMCTHYHOCTh MOJTYYEHHOTO 3HaYeHUsl (PU3NUECKON BETHYUHBI

pacrmo3HaBaTh MPOOIIEMBI, KOTOPBIE MOYKHO PEIINTH TPH MOMOIIH (PU3NIECKIX METOIOB, HCIOIB3YS
18 OIMCAHUE HCCIIEIOBAaHMA, BBLIENIATH IPOBEPSIEMOE NPEATNONOKEHHE, OLIEHUBATH IPABMUIBHOCTD

MopsiaKa MpoOBEACHUA UCCIICN0BaHNA, N€J1aTh BBIBOAbI, MHTCPIIPETUPOBATL PE3YJIbTAThI Ha6H}OJIeHI/Iﬁ

U OIIBITOB

[POBOUTH OIBITH 10 HAOMIOACHUIO (H3MYESCKUX SBICHUN WIH (PU3NYECKHX CBOWCTB TEI:
1.9 CaMOCTOSITEIIbHO COOMpaTh YCTAHOBKY W3 W30BITOYHOTO HAOOpa 000pyIOBaHHMSI, OIUCHIBATH XOJI
OTIBITA M €T0 PE3YJIBTAThl, (JOPMYIHPOBATH BEIBOABI

MPOBOAMTE NPH HEOOXOIMMOCTH CEPHUI0 TPSMBIX U3MEPCHUH, ONpenelsis CpenHee 3HAauCHHE
1.10 u3MepseMOil BeNnUnHBI ((POKYCHOE pPACCTOSIHUE COOHMpPAIOIICH JIMH3BI), OOOCHOBBIBATH BBHIOOD
croco6a u3MepeHus (M3MEPUTEIHHOTO IPHUOOpPa)

IMPOBOAUTH HCCJIEAOBAHUC 3aBUCHMOCTEH (bmnqecrmx BCJIMYMH C HCIIOJIB30BaHUEM IMPAMBIX
1.11 HSMCpCHHI\/'IZ IJIaHUPOBATH UCCIICAOBAHNUE, CAMOCTOATCIBHO CO6I/IpaTL YCTaHOBKY, (1)I/IKCI/IpOBaTB
. PE3YIbTAThI HOHy‘IeHHOI\/'I 3aBUCHUMOCTH (1)H3PI'—I€CKI/IX BCJIMYMH B BUJIC Ta6J'II/II_I

U rpauKoB, IENaTh BEIBOABI IO PE3yIbTATAM HCCIICIOBAHISI

IMPOBOAUTH KOCBEHHBLIC H3MCEPCHUA (1)1/13I/IIIGCKI/IX BCJIMYUH: TIAHUPOBATH U3MCPCHUS, CO6I/IpaTI>
1.12 OKCIICPUMCHTAJIbHYIO YCTAHOBKY H BBIIIOJHATH U3BMCPCHUA, CIICAYS npenno;erHoﬁ HHCTPYKIHWH,
' BBIYUCIIATD 3HAYCHUEC BCJIMYMHBI 1 aHAJIU3UPOBATDH IMOJTYYCHHBIC PE3YJIbTATHI C y‘IéTOM 3a,[[aHHOI>i

NOrPELIHOCTH U3MEPEHUM

1.13 COOJIIOIATh MPaBHJIa TEXHUKH 0€30IIACHOCTH P padoTe ¢ 1ab0paTOPHBIM 000PYIOBAHHEM

1.14 pa3jndaTb OCHOBHBIC TIPU3HAKK M3YYCHHBIX (1)PI3I/I‘~ICCKI/IX Mojiene: MaT€puajlbHas TOYKaA,




Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHuUsd

a0COIFOTHO TBEPJIOE TENO, TOYCUHBI UCTOYHHK CBETA, JIyd, TOHKAS JIMH3a, TUIaHETapHas MOJIeIh
aToMa, HyKJIOHHAsi MOJIeJIb aTOMHOTO siJipa

1.15

XapaKTepH30BaTh NPHHIUILI ACHCTBUS W3YyYCHHBIX NPHOOPOB M TEXHUYECKUX YCTPOMCIB ¢
OTIOpOY HAa WX OMHCAHHS, UCTIONB3YS 3HAHUS O CBOHCTBAX (PM3MUIECKUX SBJICHUI M HEOOXOIMMEIC
(husznyecKre 3aKOHOMEPHOCTH

1.16

UCIIONIB30BaTh CXEMBbl M CXEMaTHYHbIe PUCYHKH M3YYCHHBIX TEXHHUYECKUX YCTpPOMCTB,
U3MEPUTEIBHBIX TPHOOPOB M TEXHOJOTHYECKUX MTPOIIECCOB IPHU PEIICHUN YIEOHO-TIPAKTHIECKUX
3a1a4, ONTHYECKHE CXEMBI JUISI TIOCTPOSHHS M300pa)KeHUH B INIOCKOM 3epKaie W coOmparomeit
JIUH3E

1.17

MIPUBOUTH IPUMEPHI (HAXOIUTh HH(POPMAIIHIO O IPUMEPax) MPaKTUUECKOTO HCIOIb30BaHus (u-
3MYECKUX 3HAHUA B ITOBCETHEBHOW JXWU3HHU JUIA OOecliedeHHs Oe30MacHOCTH NMpH OOpalicHUH
¢ mpuboOpaMi U TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHHS 310POBbS M COOIIOAEHHS HOPM
9KOJIOTHYECKOT'0 [TOBEJICHHUS B OKPYXKAIOIIEH cpefie

1.18

OCYIIECTBIATh TOWCK HHpOpManmuu (U3UUECKOTO CoAepKaHWs B ceTH VHTepHer,
CaMOCTOSTEINBHO (POPMYIHPYSI IOMCKOBEIH 3aIIpOC, HAXOJUTh IYTH OTIPEeNICHHS JOCTOBEPHOCTH
MOJTy4YeHHOH MH(OpPMaIlMi Ha OCHOBE UMEIOIIMXCS 3HAHUN M TOTIOJIHUTENIbHBIX HCTOUHUKOB

1.19

UCIIOJIB30BATh IPU  BBINOJNHEHHM Y4YeOHBIX 3aJaHUil HAyYHO-TIOMYJSPHYIO JIUTEpaTypy
(pM3UIECKOTO COIEpXKaHWs, CHpPABOYHBIE MaTephallbl, pecypchl ceTH VIHTepHeT; BIajeTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHus HHPOpPMAIMKA W3 OJHOH 3HAKOBOU
CHUCTEMBI B IPYTYIO

1.20

co3/laBaTh COOCTBEHHbIE INUCHMEHHBIE M YCTHBIC COOOINEHHS Ha OCHOBE HH(pOpMAIUMH U3
HECKOJIBKUX HCTOYHHKOB (M3MYECKOTO COJIEp)KaHMA, ITyOJIMYHO MpEACTABIATh PE3yNbTaThl
INPOEKTHOW WM HUCCIEJOBAaTENbCKOM JAEATEIBHOCTH, MPH O3TOM TIPAMOTHO HCIONB30BaTh
M3y4YCHHBIN MOHATUHHBINA anmapaT U3ydaeMoro paszeina (U3UKH U CONPOBOXKAATH BHICTYIUICHHE
npe3eHTalel ¢ yuéToM 0coOEHHOCTEH ayJTUTOPUH CBEPCTHUKOB

1.21

TIPY BBITIONTHEHUH YYeOHBIX MPOEKTOB M WCCICIOBAHUHA (PM3HUYECKHUX MPOIECCOB paclpelcisaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUMU C TMOCTABJICHHBIMU 3aJla4aMH, CIEIUTh 32 BBITTOJHEHHEM
TUTaHa JIEHCTBHIA M KOPPEKTHUPOBATh €ro, aJeKBaTHO OIIGHWBAaTh COOCTBEHHBIH BKIaa B
JeSTeNbHOCTD TPYIIIBI, BEICTPAUBATh KOMMYHHKAaTUBHOE B3aUMOJEICTBHE, POSIBIISIS TOTOBHOCTD
paspemarh KOHQJIHKTHI




INPOBEPAEMBIE 3JIEMEHTBI COJEP KAHUSA
9 KIIACC

Koz Kon snementa [TpoBepsiemble 37IEMEHTHI COAEPKAHMS
paszzmena
MEXAHWYECKUE SIBJIEHUA
8.1 Mexanundeckoe aprmkenne. MarepuanpHas Touka. Cucrema orcuéra
8.2 OTHOCHUTEILHOCTh MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpHOE IPAMONMHEWHOE TBIKCHIE
8.4 HepaBHomepHOe mpsMormHeitHOe aBmkeHne. CpeqHsss 1 MTHOBEHHAst CKOPOCTD Teja IpH
' HEPAaBHOMEPHOM JIBHXKCHHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSAMOJIMHEHHOE ABIKCHHUE
8.6 CsoboxHoe nmagenue. OnbiTel [anuies
8.7 PaBHOMepHOE JBIKEHHE IO OKPY)XKHOCTH. [lepnon m yacrora obOpamenus. JInneitHas u
' yriioBasi ckopoctu. LleHTpocTpeMuTensHOe yCKOpeHHe
8.8 ITeperIii 3axoH HeloTOHA
8.9 Bropoii 3axon HetoToHa
8.10 Tperuii 3akon HeroToHa
8.11 [IpuHIMO Cynepno3uuu Cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cua TpeHus: cuiia TPECHHS CKOJIBXEHHUS, CHIIA TPEHUS TTOKOS, IPYTHe BUABI TPEHUS
8.14 Cunia TSHKECTH ¥ 3aKOH BCEMHUPHOTO TATOTCHHS. Y CKOPEHHE CBOOOTHOTO TIaICHUS
8.15 Jemwkenne mianer Bokpyr Comnmna. IlepBas xocMuueckas CKOpocTh. HeBecoMocTh u
' HeperpysKu
8 8.16 PaBHOBecHe MaTepuabHON TOUKU. AOGCOIIOTHO TBEPOE TEIJIO
8.17 PaBHOBecue TBEpAOro Tena C 3aKpEeIIEHHON OChIO BpamieHus. MomeHT cuibl. LleHTp
' TSDKECTH
8.18 Wmmynse Tena. MisMeHneHune ummysbcea. MIMITysibe CrTb
8.19 3aKOH COXpaHEHHs UMITYJIbCa
8.20 PeaktuBHOE IBMWXKEHUE
8.21 Mexannyeckast paboTa U MOIIHOCTb
8.22 Pabota cun Tsoxecty, ynpyroctH, TpeHus. CBsI3b SHEPTUU H Pa0OTHI
8.23 ITorennmanbHast SHEPTUA Teja, MOJAHITOTO HaJl TOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHnmaNbEHAS SHEPTHUS CKATOU TPy KUHEI
8.25 Kunernueckas sneprus. Teopema 0 KUHETUYECKON S3HEPTUU
8.26 3aKOH COXpaHEHHs] MEXaHUYECKON SHEPTUU
IIpakTudeckue paboOTHI:
OmnpeneneHue cpeqHell CKOPOCTH CKOJMBKEHHS OpycKa WM JBIDKCHHS IIApUKa II0
HAKJIOHHOW TTocKoCcTH. OnpeiesieHue YCKOPEHHsI Tella MPH PaBHOYCKOPEHHOM JIBUKCHUH
8.27 10 HAKJIOHHOM INTOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JABMXCHUH 0Oe3
Ha4aJIbHOW CKOPOCTH.




HpOBepKa TUIIOTE3bI: €CJIU MPU PABHOYCKOPCHHOM ABHIKCHUU 0¢3 HavaJbHOU CKOpPOCTH
IIYTH OTHOCATCA KaK psJ HEYETHBIX YHnCeiI, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMCHU
OJJHMHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH CHUJIBI  TPEHMS CKOJIBXKEHHS OT CHJBl HOPMAJIbHOTO
nmasnenus. Onpenencane koddduimenTa TpeHus CKoIbXeHUs. OnpeneneHne KECTKOCTH
npyuHbl. OnpeneneHne paboTHl CHIBI TPEHHS NPH PAaBHOMEPHOM JBIDKCHHH Teja IO
TOPU30HTANBHONH MOBEpXHOCTH. OmpeneneHre paboThl CHWIBL YHPYrOCTH IpU HOABEME
rpy3a ¢ UCHOIb30BAHUEM HENOJBMKHOIO U MOABHKHOIO OJIOKOB

8.28

dusndeckue SBICHHUS B IpUPOAC: NMPUIIUBBI U OTJIMBBI, ABUKXCHHC IUIAHET ConneuHou
CHUCTEMBbI, pCAKTUBHOC ABMKCHUEC JXMNBbIX OPIraHU3MOB

8.29

TexHuueckue ycTpoWCTBa: CHUAOMETP, OATUYMKHU IOJIOKEHUS, PACCTOSHUS U YCKOPEHUS,
pakeTsl

MEXAHWYECKHNE KOJIEBAHW: 11 BOJIHBI

KonebatenmpHoe nBmxeHne. OCHOBHBIC XapaKTEPHCTUKW KOJICOAHWA: TEPHOJ, YacToTa,

9.1
aMILIATYZIA
9.2 MaremaTtrdeckuii U TPY>XKHHHBIA MasTHUKH. [IpeBpamieHne sHeprun mpu KojedaTeTbHOM
' TIBHKEHUN
9.3 3aryxaroniue Kojaebanus. BoiHyxneHHsle konebanus. Pezonanc
Mexanmueckne BOJHBL. CBOWCTBa MeXaHWYeCKHX BONH. [IpomonpHBIE W TOIEpeyHEBIE
9.4 BOJIHBL. J[IMHa BOJIHBI M CKOPOCTH €€ pacipocTpaHeHus. MexaHnuecknue BOJHBI B TBEPIOM
Tene, CECMHUYECKUE BOJTHBI
9.5 3Byk. ['poMKOCTh 1 BBICOTa 3BYKa. OTpakeHHE 3ByKa
9.6 HHDpa3Byk 1 yabTpa3ByK
9 [pakTHyeckue paboOTHI:
OmnpeneneHne 9acTOTH U IEPHOIa KoJIeOaHNH MaTeMaTHYECKOTO MasTHUKA.
9.7 OmnpeziesieHre 4acTOTh U IepUoa KoineOaHU MPYKMHHOTO MasTHHUKA
HccnenoBanne 3aBUCHMOCTH TIEpHO/Ia KOIeOaHUI MOABEIIEHHOTO K HATH TPy3a OT JJIHHEI
HuTH. McciienoBaHre 3aBUCUMOCTH NEpUOa KOJeOaHUH MPYKMHHOTO MasTHUKA OT MacChI
rpy3a. [IpoBepka HE3aBUCHMOCTH NepHoja KojeOaHHH Ipy3a, ITOJIBEIICHHOTO K HHUTH, OT
MacChl Tpy3a 1 XKECTKOCTH MPYKUHEL. V3MepeHne YCKOPeHUsT CBOOOTHOTO IMaeHHUs
98 duznueckue sABICHUS B npupoac: BOCIPUATHEC 3BYKOB KHUBOTHBIMHU, 3EMIICTPACCHUC,
CECUCMUYCCKHUC BOJIHBI, HYHAMH, 3XO0
9.9 TexHuUyeckne yCcTpoiCcTBa: 3X0IOT, UCIIOIB30BAHIE YIBTPA3BYKa B OBITY M TEXHHUKE
SJIEKTPOMATHUTHOE IOJIE U DJIEKTPOMATHUTHBIE BOJIHBI
101 OJeKTpOMarHuTHOE Tojie. OJEKTPOMArHUTHbIE BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
' BOJIH
10.2 [kana 371eKTPOMAarHUTHBIX BOJIH
10.3 DnekTpomMarauTHas npupoja ceera. CkopocTh cBeTa. BoHOBbIE CBOWCTBA CBETa
10 [IpakTryeckue paboTHI:
104
W3ydeHue CBOMCTB ANIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMITBHOTO TesieoHa
105 Ousnueckne SBIEHWS B TPHPOAE: OHOJNOTMYECKOe MAEHCTBHE BHIMMOTO, YIIbTpa-
' (bHOJIETOBOTO M PEHTTEHOBCKOTO U3ITy4YCHHIA
10.6 TexHnUECcKHe yCTPOHCTBA: NCIIOIB30BaHNE AIIEKTPOMATrHUTHBIX BOJIH JUISt COTOBOM CBSA3H
1 CBETOBBIE SBJIEHUA
111 | JIydeBas Mozpens cBera. MIcTOUHUKY CBETa




11.2 [IpssmonuHeiiHOe pacripocTpaHEeHHE CBETa
11.3 Otpaxenne cBeta. [Lmockoe 3epkayio. 3aKOH OTpaKEHHS CBETa
11.4 IIpenominenue cBeta. 3akoH MpenomieHus ceeta. [lonHoe BHyTpeHHee OTpakKeHHe CBeTa
115 Jlunza. Xon rydeit B TMH3E
11.6 OnTrueckas cucrema QoToarnmapara, MUKpOCKOIa U TeJIECKOoTa
11.7 I'ma3 xak onTudeckasi cuctTeMa. biM30pykocTh U 1aTbHO30PKOCTh
118 Paznoxenue 6enoro ceera B criekTp. OnbiTel HefoToHa. CliojkeHHE CHEKTPaIbHBIX [IBETOB.
' Jlucniepcus cBeTa
IIpaxTrueckue paboThI:
HccnenoBanue 3aBUCHMOCTH YTIIa OTPAXKEHHSI CBETOBOTO JIy4a OT yIJila MaJCHUs.
H3ydeHne xapakTepUCTHK N300payKeHUs IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanune 3aBHCHMOCTH yTiIa IIPEIOMIICHHS CBETOBOTO JIyda OT yIVIa TAaJeHUS Ha
IpaHUIle «BO3IYX — CTEKIIO».
11.9
[TomryyeHre n300pakeHUH ¢ TIOMOIIBIO COOUPAIOIICH JTMH3HI.
Omnpenenenre GOKYCHOTO PACCTOSHUS U ONTUYECKOM CHIIBI COOMPATOILEH JINH3HI.
OMBITHI 10 Pa3IOKECHUIO OEIIOT0 CBETa B CHEKTP.
OMNBITHI 110 BOCTIPUATHIO [IBETA IIPEAMETOB IIPH UX HAOIIOACHUH Yepe3 IBETOBBIC (PHIBTPHI
11.10 Ouznueckue sBiaeHUs B npupone: 3atMenus Connua u JIyHbI, 1[BeTa Tel, ONTHYECKHE
' SBJICHUS B aTMocdepe (IBeT Heba, pedpakiiys, paayra, MUPax)
11.11 TexHUYEeCKHEe YCTPOMCTBA: OUKH, TIEPUCKOII, (hOTOAIITapaT, ONTHUYCCKAE CBETOBOIBI
KBAHTOBBGIE SIBJIEHU I
121 OmnriTel Pezepdopaa u mranerapras moaens atoma. Monens aroma bopa
12.2 Hcnyckanue u nornouieHue ceera atoMoM. KBanTsl. JIuHeluaTbie CIEKTPbI
12.3 PamnoaktuBHOCTE. Allb(ha, OeTa- ¥ raMMa-u3TydeHHS
12.4 Crpoenue aToMHOTO siapa. HykioHHast MOJeTs aTOMHOTO siipa. M30Toms!
125 PannoaktuBHble npeBparienus. [lepuon nomypacnaga aToOMHBIX SiAEp
12.6 SnepHble peakiuu. 3aKOHBI COXPaHEHUS 3apsI0BOTO M MACCOBOTO YHCEI
12.7 OHeprus CBsI3M aTOMHBIX siziep. CBsI3b MAaCChI U SHEPTHU
12.8 Peakumu cunTtesa u nenenus sjuep. Mcrounvku sHepriun CotHIA U 3BE3 )T
12.9 SAnepuas sHepreruka. JlelicTBre paJuOoaKTUBHBIX U3JIyY€HUH Ha )KUBBIE OpPraHU3MBbl
12 IIpaxTrueckue paboThI:
Habnronenne COMHBIX U TMHEHYATHIX CIIEKTPOB M3TYICHUSL.
12.10
Hccnenoanue TPEKOB: n3MepeHne SHEPTUU YaCTHUIIBI
o TOpMO3HOMY TyTH (110 poTorpadusm).
Wzmepenue pagroakTuBHOTO (poHA
Ousnyeckne SABICHUS B TNPHPOJE: CCTECTBEHHBIM paJMOaKTHUBHBIA (OH, KOCMHUYECKHUE
12.11 JIy4d, PaguOaKTHBHOE W3IyYCHUE TPHPOAHBIX MHUHEPAJIOB, IEHCTBHE PaTHOAKTHBHBIX
U3JTyYeHHUI Ha OPTaHHU3M YEIOBEKA
12.12 TexHUYECKHE YCTPOMCTBA: CIIEKTPOCKOII, MHIMBUAYAILHBIA JO3UMETpP, Kamepa Buibcona




MMPOBEPSAEMBIE HA OI'3 IO ®U3UKE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHMS OCHOBHOM

OBPA30OBATEJILHOM ITPOT'PAMMBI OCHOBHOTI'O OBIIETO OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBAHUSA K MPeEAMETHBIM pe3yJbTaTamMm 02a30BOr0 YPOBHS
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOTI'O 00111€r0
oOpasoBanus Ha ocHoBe PI'OC

[Tornmanue ponu (U3UKKM B HAYYHOH KapTHHE MHpa; cHOPMUPOBAHHOCTH 0A30BBIX MpE-
CTaBJICHUH O 3aKOHOMEPHOW CBS3M U MO3HABAEMOCTH SIBJICHWUN MPHUPOABI, O pPOJU
IKCIEPUMEHTA B (PH3HKE, O CUCTEMOOOPa3yromei poiau (GU3UKKA B Pa3BUTHU €CTECTBEHHBIX
HayK, TeXHHKA M TEXHOJIOTHH, 00 3BOMONMH HH3MISCKHX 3HAHUHA U MX POJIU B IIEIOCTHOM
€CTEeCTBEHHOHAYYHOH KapTHHE MUPA, O BKJIaJIe POCCHHCKHX U 3apyOeKHBIX yIEHBIX-(PHU3UKOB
B pa3BUTHE HAYKH, OOBSICHCHHE MPOIECCOB OKPYKAIOMIETO MHpPA, Pa3BUTUE TEXHUKHU U

TEXHOJIOTUH

3HaHUS O BHAAX MaTepHH (BEUICCTBO U IOJIE), O ABIKEHUH KaK CIOCOOE CYIIeCTBOBAHI
MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM TEOPHH CTPOCHHUS BEIIECTBA, O (PU3MUECKON CYIIHOCTH
SBIICHUI MPUPOIBI (MEXaHUUECKUX, TEIIOBBIX, HJIEKTPOMATHUTHBIX M KBAHTOBBIX); YMEHUE
pa3nu4aTh SBICHHUS [0 ONHCAHHI0O WX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEeMOHCTPUPYIOIINX JaHHOe (U3UUECKOe SBIICHHE; YMEHHE pAaCIO3HABATH IPOSBICHUE
W3YYEHHBIX (PU3MUECKUX SBICHHI B OKPYKAIOLIEM MHUpPE, BBIIENSS WX CYIIECTBEHHBIC
CBOIicTBa (IPU3HAKK)

Bramenne ocHOBaMH TOHATHHHOIO amiapata M CHMBOJIHYECKOTO S3BIKa (U3UKH H
HCIIOJIF30BaHUE WX IJISl PEIIeHUs yIeOHBIX 3aJad; YMEHHE XapaKTepHU30BaTh CBOWCTBA T,
(busnuecKue SBIEHHsSI U POIIECChI, UCTIONB3Ys (YHIAMEHTAIbHbBIE U IMIIMPUYECKUE 3aKOHBI

YMeHue OmnuchiBaTh N3YyYCHHBIC CBOMCTBA Te€l H (1)I/I3I/II{CCKI/IG SABJICHUS, HCIOJIb3Ys
(I)I/I3I/I'-ICCKI/IG BCIIMYHHBI

BnameHne oCHOBaMH METOIOB HAYYHOTO TIO3HAHHMS C YyYETOM COOJIIOZCHUS IPABUI
Oe3omacHOro Tpya: HaOIroAeHNE (PU3NUECKUX SBIICHUIA:

YMEHHUE CaMOCTOSTEIBHO COOHMpATh JKCIIEPUMEHTAFHYIO YCTaHOBKY M3 JaHHOTO Habopa
000pyROBaHMS 10 MHCTPYKILIUH, ONHMCHIBATh XOJ ONbITA U 3aIIMCHIBATh €O PE3yIbTaThI, op-

MYJINPOBATh BbIBO/bI;

MPOBEICHNE NPSAMBIX M KOCBEHHBIX M3MEpEeHHH (DM3MUYECKUX BEIMYMH: yMEHNE TNIAHUPOBATh
U3MEpPEHHS, CaMOCTOSITEIBHO COOMPATh SKCHEPHUMEHTAIBHYIO YCTAHOBKY IO WHCTPYKIIUH,
BBIUHCIISTE 3HAYCHHE BEJIMYMHBI M aHATU3HPOBATH IIOJNyYCHHBIE PE3YJNBTAThl C Y4ETOM

33JJaHHOM NMOTPEHIHOCTH PE3yJIbTATOB U3MEPECHHUI;

MMPOBEACHUE HECJIIOXKHBIX 3KCHECPHUMCHTAJILHBIX HCCHGIIOBaHI/Iﬁ; CaMOCTOATECIbHO CO6I/IpaTb
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U ITPOBOJAUTH UCCJICIOBAHUC ITIO MHCTPYKIHHU, ITPEACTABIIATH
IMMOJIYYCHHBIC 3aBUCUMOCTHU (1)1/13I/I‘ICCKI/IX BCJIMYHMH B BHUIC TaGJ’II/II_I u Fpa(l)I/IKOB, YUUTBIBATH
TMOTPEIIHOCTH, ACJIaTh BHIBOJABI 110 PE3yJIbTaTaM UCCICIAOBAHUA

[Tonnmanne XapakTepHBIX CBOUCTB (PM3MUYECKUX MOJIENeH (MaTepHuanbHas TOUKa, a0COMIOTHO
TBEPAOE TEJNO, MOAEIU CTPOCHHA Ia30B, )KUIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAsT MOAEIb
aToMa, HYKJIOHHAas MOJIEJIb aTOMHOTO sJpa) M yMEHHE NPHUMEHATh WX JUIS OOBACHEHHS
(hM3HUYECKUX TIPOIIECCOB

YMeHue oOBACHATh (U3NYECKHE MPOIECCHl U CBOWCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTyallMi IPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, B YAaCTHOCTH, BBIABIATH MPUYNHHO-
CIICZICTBEHHEIC CBSI3U U CTPOUTH OOBSICHEHHE C OMOPOI Ha M3YUCHHBIC CBOWCTBA (PH3UYECKUX
SIBIICHUH, (PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICTIH

YMmenue pemarb pacu€THple 3amaunm (Ha 0aze 2 — 3 ypaBHEHUIl), UCHONB3Ysl 3aKOHBI U
(dhopMyIbl, CBs3BIBAIOIINE (DU3UYECKUE BEIWYMHBI, B YAaCTHOCTH, 3alUCHIBATH KPATKOE




Kon
NpoBePsIeMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamMm 02a30BOro YPOBHS
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOTI'0O 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

YCIIOBUE 3a7aql, BBISIBIATH HEIOCTAIOIINE JaHHEBIE, BRIONPATh 3aKOHBI U (OpMYyIbI, HEOOXO-
JuUMble JUId €€ pelleHus, HMCIOJb30BaTh CIPABOYHbBIE JaHHBIC, MPOBOAUTH PACUETHI U
OLICHWBATh PEATUCTUYHOCTh IMOJYYEHHOTO 3HaueHHs (U3NYECKOH BETUYMHBL, YMEHHE
OTIPENICISATh Pa3MEPHOCTh (PH3MICCKON BENMIHNHBI, TOTYICHHON IIPH PELICHUH 3a0a4n

YMeHue XapaKTepu30BaTh NPUHIUIBI ACUCTBUS TEXHUYECKUX YCTPOMCTB, B TOM YHCIE
OBITOBBIX MPHUOOPOB, W MPOMBIIIICHHBIX TEXHOJOTMYECKUX IMPOLECCOB MO MX OMHMCAHUIO,
UCTIONIB3YS 3HAaHHWSI O CBOWCTBaX (M3MUYECKHX SBICHHH M HEOOXOAMMBIC (DI3HUCCKIE
3aKOHOMEPHOCTH

10

YMeHre HCHONb30BaTh 3HAHUS O (PU3MYECKUX SBICHUSX B IOBCEJHEBHOW JKM3HU IS
oOecrieyeHust 06€30MACHOCTH NP OOpaIleHUH ¢ OBITOBBIMU NMPHOOPAMU U TEXHUYECKHUMU
YCTpOICTBAMH, COXpaHEHHS 30POBBS M COOJIOACHUS HOPM DKOJIOTHUECKOTO IMTOBEICHUS B
OKpYXXAloIIeH cpene; NMOHMMaHHEe HEOOXOMUMOCTH IMPUMEHEHHUS AOCTIDKEHUH (DH3UKH U
TEXHOJIOTHH JUI PAallMOHAIBHOTO MIPUPOAOIIOJIB30BAHUS

11

OnbIT MOKCKa, MPeoOpa30BaHUs U MPEICTaBICHUS HHMOPMAIUK (PU3NIECKOTO COJCPIKAHUS C
UCIIOJIb30BAHUEM HH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX ~TEXHOJIOTHUIA; YMEHHE OIICHHBAThH
JOCTOBEPHOCTD MOJIy4eHHOH MH()OPMAIIMK HA OCHOBE MMEIOIINXCS 3HAHUN U OMOIHHUTEIb-
HBIX HCTOYHHUKOB; YMCHHE HKCIIOJIb30BaTh MpPU BBIIOJIHCHUHM YYSOHBIX 3aJaHU HAy4HO-
MOMYJISIPHYIO JIUTEPaTypy (PU3MYIECKOTO CONEpXKAaHUs, CIPABOYHBIC MaTepPHAJbI, PECYpPCHI
cet MHTEpHeT; BIaneHue 0a30BBIMH HaBBIKAMHU IPeOOpa3oBaHMsi MHPOPMAIMU U3 OJTHOU
3HAKOBOW CHCTEMBI B IPYIyi0; YMEHHE CO3[aBaTh COOCTBEHHbIC MHUCHMEHHBIC W YCTHBIC
COO0OIIIEHHs HA OCHOBE HH(OPMAIIMU W3 HECKOIBKUX UCTOYHHUKOB




HEPEYEHb 3JIEMEHTOB COJAEPKAHUSA, IPOBEPAEMBIX HA OI'S IO ®U3UKE

Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 MEXAHUWYECKUE SBJIEHW A
1.1 | MexaHuueckoe aBrmxeHne. MatepuanpHas Touka. Cuctema orcuéra. OTHOCHTENBHOCTD ABHKEHHS
12 PaBHOoMepHOe u HepaBHOMepHOe aBmkeHne. CpemHsisi ckopocTb. Dopmyna Uil BBIYHCICHHS CpeIHEH
' ckopocTtH: v = S/t
PaBHOMepHOE NpsAMONIMHEIHOE IBIDKEHHE. 3aBUCHMOCTb KOOPIMHATHI Telna OT BpEeMEHH B Cllydae
PaBHOMEPHOTO MPSIMOJIMHEHHOTO JIBHKEHHS:
13 | x(f)=x,+vt
I'paduky 3aBHCUMOCTH OT BPEMEHH [UIsl IPOEKLUH CKOPOCTH, MPOSKIMHU IepeMeIleHH s, IyTH, KOOPAHHATHI
IIPY PaBHOMEPHOM TIPSIMOJIMHEHHOM JIBHYKEHHH
3aBHCHMOCTH KOOPIMHATHI T€JIa OT BPEMEHH B CIIydae PaBHOYCKOPEHHOTO MPSIMOIMHEHHOTO IBHKEHHUS:
£
Sx':f} =1'.|;|: *f—{l'x * ?
-
@opmynsl  [UIA  TPOSKIMH MEPEMENICHUs, TPOEKIHH CKOPOCTH ¥ MPOEKIMH YCKOPEHHS IIpU
PaBHOYCKOPEHHOM MPSAMOJIMHEITHOM IBIKCHUH:
TE
14 | 5. () =y, -t+a,- 5
U.T('f) =V, ta, 1,
a. (f)=canst,
2 2 _,
Uy — Uy =44,8;
I'padukyn 3aBUCMMOCTH OT BpEMEHHM JUIsi NPOEKLUHH YCKOPEHHWS, IPOEKIMH CKOPOCTH, MPOEKIHH
TepeMeIeHHs], KOOPANHATHI IPH PAaBHOYCKOPEHHOM NPSIMOJIMHEHHOM JBIDKCHUH
CBobonHoe maneHune. PopMyITbl, OMUCHIBAIOIINE CBOOOMHOE TafeHNE Tela MO BEPTHKAIH (IBIDKEHHE Tella
1.5 | BHU3 WM BBEpX OTHOCHTENHHO IMOBEPXHOCTH 3eMiH). I'padyuky 3aBHCUMOCTH OT BPEMCHHM JUISI IPOEKIIUH
YCKOPEHWsI, TPOESKITUHM CKOPOCTH U KOOPJIMHATHI MPH CBOOOTHOM TMAJICHUH TeJla 0 BEPTHKAIH
CkopoCTh paBHOMEPHOTO ABMKEHHUS Tella M0 OKpY)HOCTH. HanpasieHne cKopocTH.
dopmyna 1715 BEIYUCIICHUS] CKOPOCTH Yepe3 PaAnyc OKPYKHOCTH U MIEPHOJI OOpaIlleHHUs:
1.6 b= =
' T

LenTtpocTpeMurensHoe yckopeHue. HampaieHHe LIEHTPOCTPEMHUTENLHOTO YycKopeHus. Dopmyma s

BBIYUCIICHUA YCKOPCHUA!
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2

_ b
“=F

®dopmyia, CBI3BIBAIOIIAS IEPUO]] M YaCTOTY OOpaIeHNS:

Macca. II1oTHOCTB BelecTBa. (DopMyna JJIA BBIYMCJICHUA IIJIOTHOCTHU

V

1.8 | Cuna — BektopHas ¢usnveckas BearnunHa. CIoKeHHE CHIT
1.9 | Ssnenue nnepimu. [lepBolii 3axoH HproToHa

Bropoii 3akoH HproToHa:
110 | . _

F=m-a . .

CoHanpaBIeHHOCTb BEKTOPA YCKOPEHHUS Tela U BEKTOpa CHIIBL, IeiiCTBYIOIIEH HA TEo

Bsaumogeiicteue ten. Tperuii 3axoH HproToHa:

TpeHI/IC TMOKOs U TPCHHUC CKOJIbXKCHMUS. CDopMyna JJIs1 BBIYUCIICHUSA MOYJIsA CUJIbI TPDCHUSA CKOJIBKCHUS:
1.12

F_=u-N

p-H

Hedopmanus tena. Yupyrue u Heynpyrue negopmary. 3aKoH ynpyroi nepopmaruu (3akoH ['yka):
1.13

F=k-Al

BCCMI/IpHOG TATOTEHHE. 3aKOH BCEMHUPHOTI'O TATOTCHUA:

My -~
F=0G- 1—1*
R

1.14

Cuna TspkecTH. Y CKOpeHHe cBOOOIHOTO Ta/IeHHSI.

®opmyna 11 BEIYUCIICHAS CHITBI TSDKECTH BOJTM3H ToBepxHOCTH 3emun: F = mg.

JBmwxenue muaner Bokpyr Connna. [lepBast kocmuueckasi ckopocTb. HeBecoMocTh 1 neperpy3ku

Wmmynbc Tena — BeKTopHas (pu3nvecKas BeJIMIMHa.
1.15
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WNwmmynbe cucremsl Ten. M3amenenne ummnynsca. MiMmyinbse cuitbt

1.16

3aKkoH COXpaHCHUSA UMITYJIbCa AJId BaMKHyTOﬁ CUCTCMBI TCJI:
D=nyU, +m, U, =const

PeaxtuBHoOe nBIKEHIE

1.17

Mexanndeckas padora. @opMyna Ui BEIYUCICHUS PaOOTHI CHIIBL:

A=Fscosc

Mexannueckass MOIITHOCTE:

n=4
I

1.18

Kunetnueckas v moTeHIIHAIbHAS OHEPrus. (DOpMYJ'Ia JJIA BBIYUCJIICHU S KHHETHYECKOM OHEPIrun:

Teopema 0 kuHeTH4ECKOH 3Heprun. Popmyiia A1 BEIYUCIEHHS TOTEHUHMAIBHON SHEPIUHU Tella, IOJAHATOro

Haz 3eMéii:

E,= mgh

1.19

MexaHnudeckas SHEpPIUs:
E=E;+E,

3aKoH coXpaHeHHs MeXaHnIecKol sHeprin. Popmyra i 3aK0Ha COXPaHEHHUS MEXaHWIECKOH SHEPTHH B
OTCYTCTBHE CHJI TpeHms: E = const.

HpeBpameHHe MeXaHUYeCKON OHCPIHHU IIPU HAJIMYNH CHUJIbI TPCHUS.

1.20

[IpocTeie MexaHU3MBI. «30JI0TOE TIPABUIIO» MEXaHUKH.
Poraar. Moment cuisl: M - Fl.

VYcnoBue paBHOBeCHS pblyara:
M +M +..=0

[MonBmxHBIN 1 HenoABWXHBIA 0J10KU. KITJ] mpocThiXx MexaHU3MOB,
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n= Anonesras
Aﬂrpaqem.q

[aBnenue TBEpIOTO TENA.

dopmyna [ BEIYUCICHUS JaBICHHs TBEPAOTO Tea:

p= F
S
1.21 | HaBnenue rasa. AtmocdepHoe naBieHue.
I'unpocratndeckoe AaBiIeHUE BHYTPHU KUAKOCTH.
dopMmya A5 BBIYUCIICHUS AABICHUS BHYTPH KUIKOCTH:
P=pgh+Dn,
1.22 | 3akon Ilackass. ['unpaBnamueckuii mpecc
3akoH Apxumena. PopMmyna Ui ONpEeAETCHUs BBITAIKHUBAIOIIEH CHIIBL, JeHcTByromel Ha Telo,
HNOrpyXEHHOE B )KUIKOCTb WIIH ras:
1.23 -
Fags =PEV
Ycnosue nnaBanus Tena. [lnaBanue Cyi0B M BO3IyXOILUIABAaHHE
Mexanundeckue konebanus. AMIUIUTYAA, IIEpHOJ U yacToTa Konebanuil. @opmMyia, CBsI3bIBaIOIIAs 4acTOTy U
TIEPHO KOJICOaHHIA:
1.24
v = 1
T
1.25 | Maremariueckuil ¥ NPY>KUHHBIH MasTHUKY. [IpeBpaleHne sHepriuy IpH KonebdaTeIbHOM IBH)KEHUH
1.26 | 3aryxaromue konebanus. BeiHykeHHbIe Konebanus. Pe3onanc
Mexanundeckue BonHbI. IIpofonbHbIe U MONEpeyHble BOMHBL J[IMHA BOAHBI U CKOPOCTH PacCIpOCTPaHEHUS
BOJIHBL:
1.27
h=uv-T
128 3Byk. I'poMKoCTh M BBICOTA 3ByKa. OTpakeHHWEe 3BYKOBOW BOJHBI Ha TpaHHIE IBYX cpea. MH(pa3Byk n
' YIILTPa3BYK
IIpaxmuueckue pabomoi
W3mepenne cpenHell IIOTHOCTH BEIECTBA; apXMMENOBOW CHIIBL, KECTKOCTH IPYXHHBI; KO3 (HUIHEHTA
1.29 | TpeHHS CKONMBXEHHSI; pabOTHI CHIIBI TPEHHUS, CHJIBI YIPYTrOCTH; CPEAHEH CKOPOCTH ABIKEHHS Opycka IO

HAKJIOHHOM IUIOCKOCTH; YCKOPEHHs Opycka IpHW ABIKEHHM IT0 HAKIOHHOM IIOCKOCTH; YacTOTHI M IEpHoaa
KoJieOaHMi MaTeMaTHYeCKOTO0 MasTHUKA; YaCTOTHI M TIePHOAA KONeOaHHuH MPYXKWHHOTO MasTHUKA; MOMEHTa
CHJIBI, JEHCTBYIOIIErO Ha pbluar; paboThl CUJIbl YOPYTOCTH IPU MOAbEME IPy3a C MOMOLIbE) HEMOABUKHOIO
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0J10Ka; pabOTHI CHIIBI YIIPYTOCTH IIPH MTOIBEME TPy3a ¢ TOMOIIBIO TTOIBHYKHOTO OJI0KA.

HccnenoBanue 3aBUCHMOCTH apXHMEAOBOH CHIIBI OT 00BbEMa MOTPYKEHHONW YacTH Tella M OT IUIOTHOCTH
YKUJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHJIBI OT Macchl T€ja; CHJIbl TPEHHs CKOJBXKEHUS OT CHJIBI
HOPMAJIBHOTO JIaBJICHHUS U OT poJia MOBEPXHOCTH; CHJIbI YIPYTrOCTH, BOSHHUKAIOIIEH B MPY>KUHE, OT CTEIEHH
nedopMalii  TPY)KUHBL;, YCKOPEHHsT Opycka OT VyIVia HaKJIOHA HAaMpaBJISIONIel; meprona (YacToThI)
KOJICOaHU HUTSAHOTO MAasTHHKA OT IJIMHBI HUTH; NEpHOAa KoMeOaHWH MPY>KHHHOTO MasTHHKA OT MAcChI
Ipy3a M KECTKOCTH MPYKUHBI; MCCIEIOBAaHIE HE3aBHCUMOCTH IEpHoa KoJIeOaHWH HUTSHOTO MasTHHKA OT
Macchl Ipy3a. [IpoBepka ycioBHsi paBHOBECHS phluara

Qusuueckue A61eHUsA 6 npupode. IPUMEPHl IBMKEHUA C PA3IMYHBIMU CKOPOCTSMH B JKMBOH W HEXHBOU
MIpUpOJIE, AEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUIUBBI U OTIUBBL, NBMKeHUE I1aHeT CosHeuHoH

1.30 | cucTembl, peakKTUBHOE JBHXKCHHE KMBBIX OPTaHU3MOB, phIYard B Tejle YelOBEKa, BIUSHHE aTMOC(HEPHOTO
JABJICHUS HA JKMBOM OpraHW3M, IUIaBaHHE pPBIO, BOCIPHITUEC 3BYKOB JKHUBOTHBIMH, 3EMIICTPSCCHUE,
CCMCMHUYCCKIE BOJHBI, I[yHAMH, 9XO0
Texnuueckue ycmpoticmea: CIMIOMETP, JaTYUKH TIOJIOKEHHS, PACCTOSHUS W YCKOPEHHs, JHHAMOMETp,
MOMIIUITHAKA, pPaKeThl, pHIYar, IONBIDKHBIA W HEMOABIDKHBIM OJIOKHM, HAKJIOHHAS IUIOCKOCTB, IIPOCTEHIE

1.31 | MexaHH3MBI B OBITY, COOOIIAIOIIHECS COCY/IbI, YCTPOHCTBO BOJONPOBOIA, THAPABIMUYCCKUH Mpecc, MAaHOMETD,
OapoMeTp, BBICOTOMEp, IOPLIHEBOH HAcOC, apeoMeTp, 3XOJIOT, HCIOJIb30BAaHHME YIBTpa3sByka B OBITY |
TEXHUKE

2 TEIUJIOBBIE SIBJIEHUA

21 OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-KHHETUYECKONH TEOpPHH CTPOECHHUs BellecTBa. Monxenu TBEPAOTO,
' KHIKOTO U ra3000pa3HOro cocTosHUi BemecTBa. Kpucrammyeckue u amopgHble Tena

22 JBmxenne gacTull BemecTBa. CBsI3b CKOPOCTH ABIKCHHUS YACTHIL C TeMIepaTypol. bpoyHoBCKoe IBIDKEHNE,
' nuddysus

2.3 | CmauyMBaHHE U KaNWUIIPHBIE SIBICHUS

2.4 | TemmoBoe paclIUpeHNE U CKATHE

2.5 | TemmoBoe paBHOBECHE

2.6 | Buyrpennss sHeprus. PaboTa u Temonepeaadya Kak criocoObl W3MEHEHHUsI BHYTPEHHEH 3HEprun

2.7 | Bupgsl Temionepenayun: TeIIONPOBOAHOCT, KOHBEKIIUS, H3TyUCHHE
HarpeBanne n oxnaxnenue Ten. KonmaecTBo TeioTsl. Y IeiabHast TETIOEMKOCTD:

2.8
O=an(t,—1;)
3aKoH COXpaHEeHHUs SHEPTHHU B TEIUIOBEIX MpoIieccax. Y paBHEHHE TEIUIOBOTO OanaHca:

29

0 +0; +..=0
2 10 I/ICHapeHI/IC U KOHACHCAaLUs. HNsmenenue BHyTpeHHeﬁ OHCPIruU B IMPONLCCCE HCHMAPCHUSA W KOHIACHCAIIUHU.
' Kunenwue sxunkoctr. Y aenbHas Temiora napoobdpaszosanus: L = Q/m

2.11 | BraxxHOCTb BO3/IyXa
IInaBnenue u KpUucTajuin3anus. 3menenue BHyTpeHHeﬁ OHCPIUU IpU IUIABJICHUU W KPHUCTAJIU3allHuU.
Y nenpHas TEIIoTa INIaBICHUS:

212 Q

m
2.13 | BHyTpeHHssI DHEPrHs CTOPaHKs TOIUIMBA. Y/IeJIbHasl TEIUIoTa Cropanus tommmea: = Q/m
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2.14 | Tlpuanumnel paboTsl TeroBbIx apuratencii. KI1/l reruioBoro neurarens
Ipaxmuueckue pabomvi
W3mepenne yaenpHON TEINIOEMKOCTH METAJUTMYEeCKOTO MWIMHAPA; KOJIMYECTBA TEIUIOTH, MOIYIEHHOTO
5 BOJIOW KOMHATHOHM TeMIlepaTypbl (DUKCHPOBAHHONH MACCHl, B KOTOPYIO OIYIICH HATPETHIH LWINHID;
15 KOJINYECTBA TEIUIOTH, OTJAHHOTO HArpeThIM MWJIMHAPOM, IMOCIE OIMYCKaHWsS €ro B BOAY KOMHATHOMN
TEMIIePaTyphl; OTHOCHUTEIBHOW BIIQKHOCTH BO3IyXa; yACHBHON TEIUIOTH IUIABJIECHHUS Jbaa. McciemnoBanue
W3MEHEHHUS] TEMIIePaTyphl BOIBI NIPH PA3IUYHBIX YCIOBHUSX; SIBICHHS TEIIOOOMEHA IPH CMEUIMBAHUH
XOJIONHOU ¥ TOpsTIed BOBI; ITpoIlecca HCIAPESHUS
Qusuueckue A6NeHUss 6 npupode: TIOBEPXHOCTHOE HATSDKCHHE W KANMUIAPHBIC SBICHUS B IPHPOJC,
2.16 | xpucramnsl B npupoze, uznydeHue CoiHIla, 3aMep3aHue BOIOEMOB, MOpCKHE OpHU3bl, 00pa3oBaHUE POCHI,
TyMaHa, MHesl, CHeTa
Texnuueckue ycmpoicmea: KalWULIPhI, TPUMEPHl UCTIONB30BAHUS KPHUCTAIUIOB, XHIKOCTHBI TEPMOMETD,
2.17 | maT4mK TeMIepaTypbl, TEPMOC, CUCTEMa OTOILICHHS JOMOB, THTPOMETPBI, IICHXPOMETp, NapoBas TypOHHA,
JIBUTATEh BHYTPEHHETO CTOPAHU
3 QJIEKTPOMATHUTHGLIE SIBJIEHUA
3.1 | DnexTpusanus Tei. J[Ba BUIa SIEKTPUICSCKUX 3aPsIOB
3.2 | B3ammMonelicTBHe 3apsHKeHHBIX Tell. 3akoH KynoHa
3.3 | 3akoH coXpaHEHHs ICKTPHUCCKOTO 3apsia
34 Onekrpuyeckoe moie. HampskEHHOCTh AMEKTPUISCKOro MOJsl. [IPUHINI CyMEepno3uIuU ANEKTPUISCKUX
' noJseii (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocutenu osnekTpuueckux 3apsgoB. JleHCTBHE SIIEKTPUYECKOTO TOJIS Ha JJICKTPHUYCCKHE 3apsjibl.
' [TpOBOIHUKY U AUIIECKTPUKU
[HocTosHHbIH 21ekTpUuUeckuid ToK. JlelcTBus anekTpudeckoro Toka. Cuiia Toka. Hanpspkenue.
3.6
=g/t ,U=A/
DNeKTpuYecKoe COMPOTUBICHHUE. Y IEMBFHOE ANEKTPUIECKOE COMIPOTHUBIICHHE:
3.7
R =pl/S
3.8 | 3axkon Oma st yuactka 3jexrpuueckoii nemu: | = U/R
[ocnenoBaTenpHOE COCANHEHUE TIPOBOTHUKOB!
I, =1, U=U;+U,. R=R +R,
3.9 | apamnensHoe coeMHEHHE IPOBOHUKOB PABHOTO COMPOTUBIICHHUSL:
R
U=Uy;I=1+L:R=21.
CwmelaHuble COCAMHCHU S TPOBOAHUKOB
3.10 | Pabota u MmomHOCTH AnmekTpudeckoro Toka. A = Ult, P = Ul
3akon J[xoymns — Jlenma:
3.11 2
O=I"-R-t
3.12 | OmnpIT DOpcrena. MarauTHOE TIOJIE MPSIMOTO IPOBOJTHHUKA ¢ TOKOM. JIMHMHM MarHUTHOW HMHTYKITHHA
3.13 | MaruuTHOE 1oJie MOCTOSIHHOTO MarHuTa. B3anMoneiicTBre MOCTOSIHHBIX MATHHTOB




Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

3.14 | JleficTBME MArHUTHOTO TIOJISl HA IPOBOJTHUK C TOKOM
3.15 | Onsrter ®apayes. SIBienne anexTpoMaranTHOR HHAYKIH. [IpaBuio Jlernma
Ipaxmuueckue pabomoi
H3mepenne 3J€KTpUYECKOrO CONPOTHBIICHHS PE3UCTOpa; MOIIHOCTH OJIEKTPUYECKOTO TOKa; paboThI
JNIEKTPHYECKOTO TOKA.
316 HccnenoBanne 3aBUCHMOCTH CHIJIBI TOKA, BO3HHUKAIOIIEIO B IIPOBOAHHUKE (PE3UCTOPBI, JAMIIOYKa), OT
' HarnpsHKeHUs Ha KOHIAX IPOBOJHWKA; 3aBUCHMOCTH CONPOTHBIIEHHS OT JUIMHBI IPOBOAHUKA, IUIOMIAIN €T0
MOTIEPEYHOTO CEUCHHUS M YACTBFHOTO COMPOTHBIICHHS.
IIpoBepka mpaBuia A SIEKTPHUECKOTO HANPSDKEHUS MPH ITOCIIEN0BATEIbHOM COSIMHEHHH HMPOBOJHUKOB;
npaBWia Ul CHIIBL JIEKTPHYECKOTO TOKa IMpPU MapaulebHOM COSAWHEHUH IPOBOJHHKOB (PE3UCTOPHI M
JIAMITOYKA)
317 Qusuueckue A61eHUs 8 NpUpoOe. dIEKTPUIECKUE SIBICHHS B aTMOc(epe, dIEKTPUIESCTBO JKUBBIX OPTaHU3MOB,
' MarHMTHoe 1oJie 3eMJid, ApeiQ MoIcoB, POJib MATHUTHOTO TIOJIS JUIS JKM3HHU Ha 3eMile, OJISIPHOE CHSIHUE
Texnuueckue ycmpoticmea: IEKTPOCKOI, aMIIEPMETp, BOJBTMETP, PEOCTaT, CUETIUK DICKTPUICCKOU
3.18 | sHepruu, 3IEKTPOOCBETUTEIBHBIC MPUOOPHI, HATPEBATEIbHBIC JCKTPONPUOOPHI (TPUMEPHI), MICKTPHUECKUE
MIPeIOXPaHUTENH, JIIEKTPOMArHUT, JIEKTPOABUIaTeIb IOCTOSHHOIO TOKa, TeHEPaTop MOCTOSHHOTO TOKA
3.19 | DaekrpomarnuTHble BoiHBI. [lKkana aeKTpoMarHUTHBIX BOJIH
3.20 | JlyueBas mojenb cBeTa. IIpsMoMHEHOE pacIpOCTpaHEHUE CBETa
3.21 | 3akoH otpaxkeHus ceta. [limockoe 3epkaio
3.22 | [Ipenomienue cBeTa. 3aKOH NPEJIOMIICHHS CBETa
3.23 | Jlucnepcus cBeta
3.24 | JIunza. Xox nyueit B tuaze. POKycHOE paccrosiHue JTHH3bL OnTrueckas cuna gun3el: D = 1/F
3.25 | I'ma3 kak onrtuueckas cucrema. Onruueckue Npuoops!
Ipaxmuueckue pabomoi
W3mepenne onTudeckod CHIIBI COOHMparomie JHH3bI, (OKYCHOTO pacCTOSHHS coOuparomeil JuH3bl (110
CBOICTBY paBEHCTBA pa3MEpPOB MpeaMeTa U N300pakeHHs, KOTAa MPEeaIMeT PacIoNoKeH B ABOMHOM (oOKyce),
3.26 | mokasareJsi IPeTOMIICHHSI CTEKIIA.
UccnenoBanne cBoOCTBa M300pa)KeHHsI, TOJIYYEHHOTO C TOMOUIBIO COOMpAOIIel JHH3BI, H3MEHEHUS
(DOKYCHOTO pacCTOSHUS OBYX CIOKEHHBIX JIMH3; 3aBUCHMOCTH YTJIa MPEIOMICHHS CBETOBOTO JIyda OT yIiia
TIa/ICHYSI HA TPAHMIIE «BO3YX — CTEKIIO»
3.7 Qusuueckue senenus 6 npupoode: 3armenus ConHua u JIyHbl, IBeTa Te, ONTHYECKUE SIBICHUS B aTMocdepe
' (uBet Heba, pedpakis, pagyra, MUPax)
3.28 | Texuuueckue ycmpoticmea: O9KH, MEPUCKOI, (JOTOAIIIApAT, ONTHYECKHUE CBETOBOIBI
4 KBAHTOBBIE ABJIEHM A
4.1 | PagmoaktuBHOCTh. Alb(ha-, 6eTa-, raMMa-u3nydeHus. Peakuuu anbda-u Geta-pacmnanga
4.2 | Ousitsl Peszepdopaa no paccesnuro anbda-gactun. [Inanerapras Moaens aromMa
4.3 | CocraB atomMHOTO sifpa. M3oTomsl
4.4 | Tlepuon nosrypaciiajia aTOMHBIX sIep
4.5 | Slmepusble peakiyu. 3aKOHBI COXpaHEHHS 3apsI0BOTO M MACCOBOTO YHCET
46 Dusuueckue A61eHUs 8 NPUPoOde: eCTECTBEHHBIN PaIMOaKTUBHBIA (OH, KOCMHUYECKUE JIyYH, PaJMOaKTHBHOE
' U3JIy4yeHHE IPUPOJHBIX MUHEPAJIOB, ICHCTBUE PAJUOAKTUBHBIX M3JIyUYCHUI HA OPraHUu3M 4eJI0BEKa
47 Texnuueckue ycmpoticmea: CTIEKTPOCKON, HMHAWBUIYaJIbHBIA O3MMETp, Kamepa BmuibcoHa, snepHas

OHCPIrCTUKA
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JUCT KOPPEKTUPOBKH PABOYEN ITPOT' PAMMBI

Kiacc

y4eOHbIii rog

Ne ypoka
(3aHsATHS) 11O
IUIAHY

Tema

KoJs1-Bo yacos

ITo niany

IHo ¢paxry

IIpuyuna
KOPPEKTHPOBKH




		2026-09-14T16:48:07+1200
	Александр Николаевич Быличкин
	Я подтверждаю точность и целостность этого документа




