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MnaHupyeMble NpeAMeTHble pe3ynbTaTbl 0OCBOEHUS yUue6HOro npegmMeTa

JINYHOCTHBLIMU pe3ynbTaTaMu 06yyeHUs QU3NKe ABNAIOTCA:

yMeHUe ynpasnaTb CBOEW NO3HaBaTE/IbHOW LeATe/IbHOCTLIO;

rOTOBHOCTb M CNOCOOGHOCTb K 06pa3oBaHnio, B TOM YKUC/le K caM006pa3oBaHuMio Ha
NPOTSXKEHWUM BCEW XKU3HU; CO3HATENbHOE OTHOLLIEHWE K HEMPEPLIBHOMY 06pa3oBaHuMI0
KaK YCMOBMWIO YCMELIHON NPOgecCnoHanbHoM 1 06LeCTBEHHOW AeATENbHOCTH;

YMEHMWe COTPYAHNYATb CO CBEPCTHUKAMM, AeTbMM MNaALLIEr0 BO3pacTa, B3pOC/bIMUA B
obpa3oBaTenbHOM, y4ebHO-1ccnef0BaTeNbCKOM, NPOEKTHON M APYTrMX Buaax
[eATeNbHOCTH;

chopMNPOBaAHHOCTb MUPOBO33PEHMNSA, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHHO
pasBUTUA HayKWU; OCO3HAHWE 3HAYMMOCTW HayKW, BNafleHNs 4OCTOBEPHON UH(OpMaLueit
0 NepeAoBbIX AOCTUXEHUSAX U OTKPLITUSX MUPOBOI M OTEYECTBEHHOWN HayKM;
3aMHTEPECOBAHHOCTb B Hay4HbIX 3HAHMAX 06 YCTPONCTBE MMpa M 06LLeCTBa; rOTOBHOCTb
K Hay4YHO-TEXHNYECKOMY TBOPYECTBY;

YyBCTBO FOPAOCTU 3a POCCUICKYIO (HM3UYECKYIO HayKy, F'YMaHW3Mm;

MONOXUTENIbHOE OTHOLLEHWE K TPYAY, LeneyCTPeM/IEHHOCTb;

3KONOrnYyeckas KynbTypa, 6epexkHoe OTHOLLIEHWE K POAHOI 3emne, NPUPOAHbLIM
6orarcTBam Poccum v Mupa, NOHMMaHWe OTBETCTBEHHOCTU 3a COCTOSIHUE NPUPOLHbIX
PECYPCOB U pasyMHOe NPUPOAONO/b30BaHNE.

MpeaMeTHbIMK pe3y/ibTaTaMy 06yuYeHUs hu3nKe SABNAKOTCA:

ChOpMMPOBAHHOCTb NPeACTaBNEHMIA O 3aKOHOMEPHOI CBSA3U U NO3HABAEMOCTM AB/IEHUN
npupofbl, 06 06BEKTUBHOCTU HAYUYHOrO 3HAHWUS; O POAM U MecTe ON3NKN B COBPEMEHHOI
Hay4YHOW KapTUHe Mupa; NOHWUMaHWe poau (U3NKK B (HOPMUPOBAHUMN Kpyrosopa u
(hYHKLMOHANbHOW rpaMOTHOCTM YenoBeka AN PeLleHns NpakTUYecKux 3ajad;

BNafleHne ocHoBoMonarat WMy GU3nYecKUMn NOHATUAMN, 3aKOHOMEPHOCTAMM,
3aKOHaMu 1 TeOpUAMM; YBEPEHHOEe NOoJ/b30BaHne (H3NYECKO TePMUHONOTNEN 1
CUMBOJINKOIA;

ChOpMMPOBAHHOCTb MPeACTaBNeHNIA O PU3NYECKOM CYLLHOCTN ABNEHWIA NPUPOAI
(MexaHW4ecKunX, TEMIOBbIX, 3/1IeKTPOMArHUTHbIX U KBAHTOBbIX), BUAAX MaTepuu
(BeLwecTBO ¥ Mose), ABMXEHUW Kak cnocobe CyLlecTBOBaHUA MaTepuu; yCBOeHMe
OCHOBHbIX MAel MeXaHWKW, aTOMHO-MONEKYNAPHOI0 YyUYeHUs O CTPOEHUM BeLLEeCTBa,
3/1EMEHTOB 3/1IEKTPOAMHAMUKN U KBAHTOBOI (PU3MKK; OBMafeHNE NOHATUIHbIM
annapaTtom M CUMBO/IMYECKUM A3bIKOM (PU3NKK;

BNafleHne OCHOBHbIMW MeTO4aMW Hay4YHOro MO3HaHWA, NCMOMb3YEMbIMU B PU3MKE:
HabnofeHve, onucaHue, U3MepeHune, IKCNepuMEHT; yMeHUs obpabaTbiBaTb pe3y/ibTaTbl
N3MepeHnii, 06HapyXXMBaTb 3aBUCMMOCTb MEXAY PU3NYECKMMU BeNUYMHAMU, OOBACHATL
NoNyYeHHble pe3ynbTaTbl U AeNfaTb BbIBOAbI;

BNafleHne YMeHUsSMU BblABUraTb FMNOTE3bl HA OCHOBE 3HaHWS OCHOBOMONArako L nX
(hM3MYECKNX 3aKOHOMEPHOCTEN 1 3aKOHOB, NPOBEPSATb MX 3KCMEPUMEHTA/IbHbIMY
cpefAcTBaMu, (hOPMYIMPYA LeSlb UCCNef0BaHNsA, BNafeHVe YMEeHUs MU ONUCbIBaTb U
00BACHATb CAMOCTOATE/IbHO MPOBELEHHbIE 3KCMEPUMEHTbI, aHAaIM3UPOBaTb Pe3y/bTaTbl
NONYYEHHOW M3MEePUTENbHOW MH(OopMaLun, onpesensaTb LOCTOBEPHOCTb MOMYYEHHOTO
pesynbTara;

ChOPMMPOBAHHOCTb YMEHMUSA pellaTb NPocTble PU3nyeckume 3atayn:

ChOPMMPOBAHHOCTb YMEHUSA MPUMEHATb NOMYYEHHble 3HaHWUA 419 06bACHEHUSA YCI0BUI
NPOTEKaHUSA (U3NYECKUX ABMEHUIA B NPUPOAE U AN1A NPUHATUSA NPAKTUYECKUX PeLleHnii B
MOBCEAHEBHOW YXUN3HMU;

MOHMMaHMe PU3NYECKNX OCHOB U NPMHLMUNOB AelicTBMA (paboTbl) MaLLWH U
MeXaHU3MOB, CPeACTB NepeiBMKEeHNS 1 CBA3N, ObITOBbIX MPUOOPOB, MPOMbILLIIEHHbIX



TEXHO/IOrMYECKNX NPOLECCOB, BNAHUSA X HA OKPYXXAIOLLYO Cpejy; 0CO3HaHue
BO3MOXHbIX NPUYUH TEXHOTEHHbIX U 3KOMIOMMYECKMX KaTacTpow;

ChOPMMPOBAHHOCTb COOCTBEHHONM NO3MLMM NO OTHOLIEHUIO K (hM3NYECKON MH(opMaLun,
nony4yaemMmon 13 pasHbIX MCTOYHUKOB;

ChOPMUPOBAHHOCTb CUCTEMbI 3HAHUI 06 OOLLNX PUINYECKNX 3aKOHOMEPHOCTSIX,
3aKOHax, TeopuaX v NpeacTaBneHnid 0 LeACTBUN BO BCeneHHON PU3nYeCcKnxX 3aKOHOB,
OTKPbITbIX B 3eMHbIX YCNOBUSIX;

ChOPMUPOBAHHOCTb YMEHMNA MCC/iefoBaTb U aHANM3MPOBaTh Pa3HoOoOpasHblie uanyeckue
ABIEHNS N CBONCTBA 0OBLEKTOB, 06BACHATb reoPU3NYeCKne ABNEHNS;

YMeHMe peLllaTb CNOXKHbIE 3a4aun;

BNafleHne YMeHUAMW BblABUraTbh FMNOTE3bl HA OCHOBE 3HAHMSA OCHOBOMOMAralLWmx
(hM31MYeCKMX 3aKOHOMEPHOCTEN M 3aKOHOB, NPOBEPATb UX IKCNEPUMEHTa/IbHbIMU
cpeacTBaMu, hopMynupys Lenb UCCnefoBaHus;

BNafleHne mMeToZaMy CaMOCTOATE/IbHOrO MIAHMPOBaHUA U NPOBEAEHUSA PUINYECKUX
9KCMEepUMEHTOB, OMUCAHUA M aHann3a NoJlyYeHHOW U3MEePUTENbHON MHOopMaLnn,
onpegeneHns LOCTOBEPHOCTU NOYYEHHOro pe3ynbTaTa,;

ChOpMMPOBAHHOCTb YMEHWIA NPOrHO3UPOBAaTb, aHAIM3NPOBATb M OLEeHMBATb
nocnefcTBs 6bITOBOM M NPOU3BOLCTBEHHOW AEATE/NIbHOCTU Ye0BeKa, CBA3aHHOM C
hunsnyeckumMm npoueccamu, ¢ NO3NLMIA 3KONOFMYECKOn 6e30NacHOCTH.

MeTanpeaMeTHbIMWU pe3yNbTaTaMmmn 06yUYeHUs PU3nKe ABNAIOTCS:

PerynatusHble YY .

CamMOCTOATENbHO ONpefensaThb Lenu, CTaBuTb 1 GOpPMyInpoBaTb CO6CTBEHHbIE 3afayn B
06pa3oBaTenbHOW LeATENbHOCTU U XU3HEHHbIX CUTYaUUsAX:

OL,eHMBAaTb pecypcbl, B TOM YMC/e Bpems U fpyriie HemaTepmarbHble pecypchl,
HeobxoauMmble AN AOCTUXKEHWS NMOCTaBNEHHON paHee Lenu;

COMOCTaBNATb MEIOLLMECA BO3SMOXHOCTU Y HEOOXOANMbIE A1 LOCTUXKEHUA Lienu
pecypcbl;

onpeaenaTb HECKOIbKO NyTeil AOCTMXXEHUSA NMOCTaBEHHON Lenu;

3afaBaTb napameTpbl U KPUTEPMM, N0 KOTOPbIM MOXHO ONpPeAennTb, YTO Lefb
[JOCTUTHYTA;

COMOCTaBNATb MOJYYEHHbIN pe3ynbTaT AeaTeNbHOCTU C NOCTaB/NeHHON 3apaHee Lenbio;
OL,eHMBAaTb MNOCNEACTBUA JOCTUXKEHUA NOCTABNEHHON Lenu B JeATeNIbHOCTH,
COOCTBEHHOM XWU3HU Y XU3HU OKPYXXAKLWNX NH0LEN.

lMosHaBaTenbHble YY .

KPUTUYECKMN OLLeHUBATb M MHTEPNPETUPOBATL NH(OPMALMIO C PasHbIX MO3ULUIA;
pacrno3HaBaTb Y (PUKCMPOBATb NPOTMBOPEUNSA B MHPOPMALNOHHbBIX UCTOYHMKAX;
MCNOJIb30BaTb Pa3/INYHbIE MOLE/IbHO-CXeMaTUYeCKMe CPpeCcTBa AN NpeAcTaBaeHuns
BbISIBNEHHbIX B MHPOPMALMOHHbLIX UCTOYHUKAX NPOTUBOPEYUiA;

OCYLLeCTBNATb Pa3BEPHYTbI MHOPMALMOHHbIA NOUCK 1 CTaBUTb Ha ero OCHOBE HOBbIE
(yuebHble 1 No3HaBaTeNbHbIE) 3a4aum;

NCKaTb N HaxXoAUTb 0606LIEHHbIE CMTOCOOLI PELLEHNS 3aday;

NPUBOANTbL KPUTUYECKME apryMeHTbl, KaK B OTHOLIEHUN COBCTBEHHOrO CYXAeHUs, Tak u
B OTHOLLIEHWNW AEACTBUIA U CYXXAEHUIA APYroro YenoBekKa;

aHann3npoBaTb M Npeobpa3oBbIBaTh MPO6JEMHO-MPOTUBOPEUNBBLIE CUTYALUN;

BbIXOAMTb 3a paMK/ y4ebHOro npeameTa u OCyLeCcTBAATH LefieHanpaBieHHbIR NOUCK
BO3MOXHOCTW LUMPOKOrO nepeHoca CPeLCTB M CnocoboB felCTBUS;

BbICTpaMBaTb MHAMBUAYaNbHY 00pa30BaTeNbHY TPAEKTOPUIO, YUNTbIBAA OrpaHNYeHUs
CO CTOPOHbI APYrMUX YHaCTHWUKOB U PECYPCHbIe OrpaHNYeHus;

MEHSTb M yepXXMBaTb pasHble NO3ULUKN B NO3HaBaTe/IbHOM AeAaTeNlbHOCTU (BbIThb
YUYEHUKOM 1 yunTenem; hopMynnpoBaTb 06pa3oBaTe/bHbIN 3aMpoc M BbIMONHATb



KOHCY/NbTaTUBHbIE (PYHKL MM CAMOCTOSATENbHO; CTaBUTb Npobaemy 1 paboTtatb Haj ee
pelleHneM; ynpaBisaTb COBMECTHOM NO3HaBaTe/IbHON AeATENbHOCTLIO N NOAUYMHATBLCA).
KomMMyHMKaTuBHble YY [

* OCYLWECTBNATb AENOBYH KOMMYHMKaLMIO, KaK CO CBEPCTHMKAMW, TaK MU CO B3POC/bIMM
(kak BHYTpY 06pa3oBaTeNbHOM OpraHM3auumn, Tak 1 3a ee npegenamm);

* NpW OCYLECTBNAEHUN TPYNNOBOIA paboTbl ObiTb KakK PYKOBOAUTENEM, TaK U YJIEHOM
MPOEKTHON KOMaHZbl B pa3HbIX ponsx (reHepaTtopoM MAei, KpUTUKOM, UCNOSTHUTENEM,
npeseHTYOWNUM 1 T.4.);

* pas3BepHyTO, /IOTMYHO M TOYHO M3Naratb CBOK TOUKY 3PEHUA C UCMOJb30BaHEM
afeKBaTHbIX (YCTHbIX U MUCbMEHHbIX) A3bIKOBbIX CPEACTB;

* pacnosHaBaTb KOH(PAMKTOreHHble CUTYyauumn 1 NpefoTBpawiaTb KOHMANKTbI 40 UX
aKTUBHOW (hasbl;

e COrnacoBbiBaTb MO3MLMK Y/IEHOB KOMaHAbl B npouecce paboTbl Haf 06LWMUM NPOAYKTOM
(peweHnem);

* npeacTaBnATb Ny6ANYHO pe3ynbTaTbl UHAUBUAYANIbHOW M TPYNNOBOIA AeATENbHOCTH, Kak
nepej 3HAKOMOW, TaK 1 nepej He3HaKOMOI ayAnTopuei;

* noab6upaTb NapTHEPOB A5 AeN0BON KOMMYHUKALWKU, NCXOAS U3 CO0BpaXeHWiA
pe3yNibTaTUBHOCTW B3aMMOAENCTBMUSA, a He JIMYHbIX CUMMaTUNA;

*  BOCMPUHUMATb KPUTUYECKME 3aMevaHUsi Kak pecypc CO6CTBEHHOIO pPasBUTUS;

* TOYHO ¥ EMKO (POPMYNMPOBaTb KaK KpUTUYECKUe, TaK 1 0J06puTeNbHbIE 3aMevaHns B
aZipec Apyrux nofein B paMkax 4enoBoil n 06pa3oBaTenbHO KOMMYHUKauuu, nsberas
MPU 3TOM JIMYHOCTHbIX OLLEHOYHbIX CY>KAEHWA.

OCHOBHbIe hOpMbl OpraHM3aLnn y4ebHbIX 3aHATUA

*  YPOK M3y4YeHUsi HOBOFO MaTepuana;

*  YPOK NPUMEHEHMNA 3HAHWIA HA NPAKTUKE;

* YPOK 3aKpenseHns 1 noBTOpeHnsa y4ebHOro matepuana;
* YPOK KOHTPONA ¥ y4yeTa 3HaHWiA;

*  KOMOGWHMPOBAHHbIN YPOK.

OCHOBHble BUAbI feATeNbHOCTI yyaluxcs

*  VHAMBUAYaNbHas;

*  KON/NEeKTUBHas;

e rpynnosas;

e paborTa B mapax;

* camocToATeNbHas paborTa;
* (DpOHTanbHas;

* 3KCNepuMeHTasbHas.

Cogep>xxaHue yyebHOro npegmerta

dun3nKa 1 eCTECTBEHHO - HAYYHbI MeTO4 MO3HAHWUSI NPUPOALI.

®un3nka - PyHAaMeHTabHasA HayKa 0 npupose. HayuHblli METOA NOo3HaHWUsA MUpa. B3aumocsssb
MexXay (GU3MKOi 1 LPYrMMU eCTECTBEHHbIMU HayKamu. MeTofbl HayYHOro UccnefoBaHus
(husmyeckux aneHnii. MogenmpoBaHue HM3NYECKNX SBNEHWIA U NPOLLECCOB. 3aKOHOMEPHOCTb U
CNyyaiHoCTb. ®PN3NYECKME 3aKOHbI U TPaHULLbl UX MPUMEHUMOCTU. DU3NYECKUE TEOPUU 1
MPUHLMM COOTBETCTBMS. DU3NYECKME BENNUYNHBI. [TOrPELIHOCTM N3MEPEHUIA (hU3NYECKUX



BEMYMH. Po/b 1 MECTO (PU3NKMN B (HOPMMUPOBAHMMN COBPEMEHHOI Hay4YHO KapTUHbI MUpa, B
NpaKTUYeCcKoi aesTenbHOCTM Ntogeii. dPusnka n KynbTypa.

MexaHuKa.

MpegMeT M 3aa4M KNacCUYeCKo MexaHUKN. KnHemaTuyeckme xapakTepucTuku
MeXaHWYeCcKoro ABvxKeHns. Mogenu Ten v ABMXeHWIA. MpoCcTpaHCTBO U BPeMS.
OTHOCUTENIbHOCTb MeXaHWYecKoro ABuxeHns. Cuctembl otcyeta. CKansapHble N BEKTOPHbIE
(hun3myeckune BennunHbl. TpaekTopus. MyTs. MepemewieHne. CKOPOCTb. Y CKOPeHue.
PaBHOMEpPHOE U paBHOYCKOPeHHOe NMpsSMONnHelriHoe ABmKeHe. CBO60AHOE najeHune Ten.
PaBHOMepHOe ABMXKeHMe Mo OKPYXHOCTKU. [locTynaTensHoe 1 BpallaTenbHoe ABMXKeHne
TBEPAOro Tena.

B3anmopgeincTteue Ten. AAeneHune nHepumn. Cuna. Macca. ViHepuManbHble CUCTEMbI OTCYETA.
3aKoHbl AnHaMUKN HboTOoHA. Crna TAXEeCTU, Bec. HEBeCOMOCTb. Cubl YNpyroctu, Cunbl
TPeHUs. 3aKOHbI: BCEMUPHOTO TATOTeHUA. 'yKa, cyxoro TpeHus. icnoib3oBaHue 3aKOHOB
MeXaHUKW A8 00bACHEHUA LBUXEHNSA HEOECHbIX TeN U ANa pasBUTUS KOCMUYECKNX
nccneaoBaHuii.

NMnynbCc maTepuanbHOM TOUKM M CUCTEMBI Tefl. 3aKOH M3MEHEHUSA U COXPaHEeHUS UMMNYybCa.
PaboTa cunbl. MexaHn4yeckas aHeprua MatepuanbHOM TOUYKM U CUCTEMbl. 3aKOH COXpPaHeHus
MeXaHWYeCcKON aHepruu.

[vHamunka BpallaTesibHOro ABMXXeHUS abCoNMOTHO TBEPLOTrO Tesa.

PaBHOBeCMe MaTepuanbHON TOUKK U TBEPAOro Tena. MOMEHT CW/bl. Y CNOBUS paBHOBECUS
TBEPAOro Tefla B MHEPLUMaNbHOW cucTeMe oTcyeTa. PaBHOBecHe XXMAKOCTU U rasa. [laBneHue.
[BV>KeHVe XULKOCTEN 1 ra3oB. 3aKOH COXPaHeHUs 3Hepruu B AUHAMUKE YKMUAKOCTH.
MonekynapHasa u3nMka v TepMogMHaMumKa.

OCHOBbI MOJIEKYNSAPHO-KUHeTUYecko Teopun (MKT) 1 TepMogMHAMUKN. DKCNEPUMEHTaIbHbIE
paokasatensctea MKT. A6cContoTHaa TeMnepatypa Kak mepa cpefHeil KUHETUYECKON aHeprumn
TEN/I0BOTO ABMXXEHUA vacTuy, Beuwlectsa. Mofenb nieanbHoro rasa. [lasneHue rasa. Ceasb
MeXAy AaB/ieHNeM U cpefHelt KWNHeTUYeCKON 3Heprumn nocTynaTenbHOro Ten0BOro ABMXKEHMNS
MOJIeKyNn naeanbHoro rasa. Mogfenb ngeanbHoOro rasa B TepMOAVHAMUKE: YpaBHEHUe
MeHgeneeBa - KnaneipoHa, BblpaXXeHne Ang BHYTPeHHeid aHeprun. 3akoH [anbToHa. [a3oBble
3aKOHbI.

ArperaTHble COCTOAHUA BelecTBa. Pa3oBble nepexofbl. Mpeobpa3oBaHue aHEPTUN B (Ha30BbIX
nepexofax. HacbllleHHble N HEHACbILLEHHbIe Napbl. BnaxHocTb Bo3gyxa. Mojens cTpoeHus
XuakocTeir. NoBepXHOCTHOe HaTskeHMe. CMaymMBaHMe 1 HecmaumBaHue. Kanunnapbl. Mogaenb
CTpOeHUA TBepAbIX Ten. Kpuctannndeckne n amopdHble Tena.

BHyTpeHHAs aHeprusa. PaboTa v Tennonepegaya Kak cnocobbl M3MEHEHUSA BHYTPEHHER 3Hepruu.
MepBbIil 3aKOH TepMOAMHaAMUKK. AamnabaTHbIn npouecc. Heo6paTMMOCTb TEMI0BbLIX NPOLECCOB.
BTopoit 3aKoH TepmoanHaMunkn. MNpeobpa3oBaHue 3HEPrUM B TEMOBLIX MallmMHaX. Linkn KapHo.
KMA4 TennoBoi MallnHbl. SKONOrMYeckue npobnemMbl TENNOIHEPTETUKN.

OCHOBbI 31EKTPOAUHAMUKN.

MpegMeT U 3afa4n 3NEKTPOAUHAMUKN. DNIEKTPUYECKOE B3aUMOAENCTBME. 3aKOH COXpaHeHus
3/IeKTpnYecKoro 3apaga. 3akoH KynoHa.

Hanps>kEHHOCTb M MOTeHUMan 3/1eKTPOCTaTUUYecKoro nong. NpuHUMn cynepnosnmnm
3N1eKTPUYECKMX Moneid. Pa3HOCTb NOTeHUMaNnoB. MPOBOLHMKMN U AN3NEKTPUKIN B 3/IEKTPUYECKOM
none. ONeKTPoEMKOCTb. KoHAeHCcaTOp. SHEPrus 3NeKTPUUYECKOro nosns.

110CTOSAHHBIN 3NeKTpuYecKnini ToK. Cuna Toka. dnektpoasmxkyuas cuna (34C). 3akoH Oma ans
MONHOW 3NeKTPUYECKOW Lenn. SNeKTPUYECKUA TOK B MeTaiax, afNeKTponuTax,
NMonynpoBOAHMKaX, rasax n sakyyme. Mnasma. Snektponus. MonynpoBoAHNKOBbLIE NPUOOPLI.
CBepxnpoBoAUMOCTb.

MarHuTtHoe none. BekTtop MHAYKUUM MArHUTHOTO nosad. MpuHUMn cynepno3numun MarHMTHbIX
noneil. MarHuTHOe nosie NPOBOAHMKA C TOKOM. [leiCcTBME MArHUTHOIO NOASA Ha NPOBOAHWUK C



TOKOM W ABMXYLLYHOCA 3apsaxXeHHYI vacTuuy. Cuna Amnepa 1 cuna JlopeHua. MarHuTHble
CBOWCTBa BelllecTBa.

ABneHne 3NeKTPOMarHUTHOMW MHAYKUMW. MarHuTHbI NOTOK. MpaBmno JleHua. 3akoH
3NeKTPOMarHUTHOW nHgykumn. d4C MHAYKUUNU B ABMKYLLUXCS NPOBOAHUKAX. ABMeHMe
camouHAYKUUN. IHOYKTUBHOCTL. DN1EKTPOMArHUTHOE MnoJie. QHEpPrusa 3/1eKTPOMarHMTHOro
nons.

Kone6aHun 1 BOJHBbI.

MexaHun4yeckne KonebaHus. AMnNnnTya, nepuoj, 4yactoTa, hasa KonebaHmii. MNMpespalieHne
3Hepruu npu konebaHmax. BbIHY)XAeHHble KonebaHuns, pe3oHaHc.

DNeKTpoOMarHuMTHble KonebaHuns. KonebaTenbHblii KOHTYP. CBO6GOAHbIE 3N1EKTPOMArHUTHbIE
KonebaHus. BblIHY>XAEHHbIE 31EeKTPOMArHUTHbIe KonebaHns. MepemMeHHbI 3NEKTPUYECKUIA TOK.
Pe30HaHC B aNeKTpuyeckor uenn. KoHageHcaTop U KaTylKa B Lenu nepemMeHHOro Toka.
AnemeHTapHasa Teopus TpaHchopmaTopa. pon3BoaCcTBO, Nepefaya u notTpebieHme
3N1IEKTPUYECKON 3HEepruu.

MexaHu4eckue BOHbI. MpofobHbIE U NOoNepeYHble BOSHbI. CKOPOCTb U A/1IMHA BOJHbI.
VHTepgepeHuns n gnugpakumns. dHeprus BosHbl. 3BYKOBbIE BOJHbI.

AneKTpoMarHuTHOe nose. BuxpeBoe aneKTpuyecKoe nose. 3NeKTPOMarHUTHbIE BOJHbI.
CBoWCTBa 3/1eKTPOMArHUTHBIX BOJH. [nana3oHbl 3N1eKTPOMarHUTHbIX U3YYEHUI U KX
npakTuyeckoe npumMmeHeHue. NMpUHUXNLI PaAMOCBA3N U TeNeBUAEHNA. Pa3BuTme CpesCcTB CBA3W.

OonTunka.

FeomeTpuyeckas ontuka. MpAamMonMHenHoe pacnpocTpaHeHWe cBeTa B O4HOPOAHOM cpefe.
3aKOoHbI OTpaXXeHUs W npenomsieHns ceeta. MonHoe oTpaxeHue cBeTa. Popmyna TOHKOW /INH3bI.
OnTturyeckne npubopsl.

CkopocTb cBeTa. Bo/nHOBbIe CBOICTBA CBeTa: AWUCMEpCcUs, MHTepdepeHUns, audpaxuus,
KOrepeHTHOCTb, Monspu3aums.

Bugbl nsnyyernunii. CnekTpbl U CNeKTpanbHblii aHanu3. MpakTuyeckoe npumMeHeHue
3N1EKTPOMarHUTHbIX U31YyYeHWIA.

OCHOBbI creunanbHOM TEOPUN OTHOCUTENBHOCTN.

NHBapnaHTHOCTb MOAYNSt CKOPOCTM CBeTa B BaKyyMe. [NpuvHLMN OTHOCUTENbHOCTM DIAHLITENHA.
11poCTpaHCTBO M BpeMs B CnewuanbHOl TeOpunM OTHOCUTENbHOCTU. JHEPTUSA U UMY bC
cB060AHON YacTuubl. CBA3b MacChl U 3HEPTUM CBOOOAHON YaCTULbl. DHEPTUS MOKOS.

KBaHToBasa hmsnka. Pur3nkKa atoma M aTOMHOro sjpa.

MpeameT U 3aZia4m KBaHTOBOW (DU3NKMN.

TennoBoe n3nyyeHne. PacnpeaeneHne 3HEPrUmM B CNEKTpe abCoMOTHO YepHOro Tena. FunoTesa
M.lMnaHkKa 0 kBaHTax. POTO3INEKTPUYECKMNN apdekT. OnbiTbl CTONETOBA. 3aKOHbI (HOTOIPGEKTA.
YpaBHeHne JitHWTeNHa ans GhoToathdekTa.

®oTOH. 'MnoTesa e bpoiins 0 BONHOBLIX CBOWCTBAX YacTul,. KopnycKynsapHO —BO/HOBOWA
ayanm3m. CoOTHOLWEHNe HeonpeaeneHHocTel MeinseHbepra. JasneHne ceeTa. OnbiThl
M.H.Nebepesa n C.MN.BaBunosa. Audpakyns 371eKTPOHOB.

Mogenun cTpoeHusa atoma. OnbITbl Pesepdopga. MNMnaHeTapHas MoAeNb CTPOEHMA aToma.
O6bACHeHWe NMHeRYaToro crnekTpa BOLOPOAA Ha OCHOBe KBaHTOBbIX NOCTynaTtoB bopa.
CnOHTaHHOe Y BbIHY>X/[JEHHOE U3/TyYeHUe CBeTa.

CocTaB 1 CTpOeHMe aToOMHbIX afep. 3oTonbl. AgepHble cunbl. [JeeKT maccbl. QHeprus Casm
aTOMHbIX fep.

PagnoakTMBHOCTL. Buabl pagnoakTMBHOIO M3MyyeHNs. 3aKOH pafvoakTUBHOIO pacnaga.
ALepHble peakuunmn, peakuun feneHnsa v cuHTesa. LienHasa peakums feneHusa agep. AnepHas
aHepreTnka. TepmosifepHblii CMHTE3. MpuMeHeHne A4epHON aHeprun. buonornyeckoe gencraeme
PagnoaKTUBHBIX WU3/TyYEHWUIA.



dneMeHTapHble YacTulbl. ®yHAaMeHTa/lbHble B3aUMOAENCTBUSA. Y CKOPUTENMN 3N1EMEHTAPHbIX
yacTuy,

CTpoeHue BceneHHOIA.

MpPUMEHNMOCTb 3aKOHOB (M3NKK A1 0OBACHEHUA NPUPOLLI KOCMUYECKUX 06BEKTOB.
ConHeyHasa cuctema. CtpoeHue mn aponounsa ConHua v 38é34. Knaccudukauma 3sésn. 3sésabl u
NCTOUYHMKUN WX 3HEpruu.

anakTuka. Apyrve ranaktuku. MpocTpaHCTBEHHO-BPEMEHHbIe MacluTabbl Habno4aeMol
BceneHHoi. MpeactaBneHns 06 sgonoumn BeeneHHol. TeMHas maTepus 1 TEMHas 3HEPrus.

MepeyeHb nabopaTopHbIX paboT.

| N3yyeHune ABMXKEHUS Tena, 6POLLIEHHON0 FOPU30HTANbHO.

2./13mepeHne HavasibHOM CKOPOCTU, fabHOCTM NOMeTa U BbICOTbI NOAbEMA Tena, 6POLEHHOr0
nog yrniom 45°.

3./3yyeHune ABMIXKEHNA Tena Nno OKPY>KHOCTH.

4.13MepeHmne XECTKOCTU MPYXKUHBI.

5./3mepeHne KoahhunumeHTa TPEHNSA CKOMbXEHNS.

6./3yyeHre 3aKOHA COXpPaHeHUs UMMyabca Npu ynpyromM ygape LIapoB: uUccrefoBaHue
LeHTpansHoro yaapa.

7.CpaBHeHMe Macc B3aMMOAENCTBYOLWNX TeN.

8./3y4eHmne 3aKOHa COXPaHEHNA MeXaHUYeCKOWN 3Hepruu.

9. Mi3yyeHune paBHOBeCMKSA Tena Nof AeACTBUEM HECKOIbKUX CUN.

10.HabntoaeHne 6POYHOBCKOTO ABVXEHUSA B XXMUAKOCTMW.

Il .OueHKa cpefiHeil CKOPOCTW TEMI0OBOIO ABUXEHWUA MONEKYN rasa.
12.3KcneprvMeHTanbHas nNpoBepka 3akoHa Meli - Jlloccaka.

13. /13yyeHure nocnenosaTefibHOro v napanfienbHoro coeguHeHs NPoBOLHNKOB.

14. N3mepeHune 34C 1 BHYTPEHHEro CONPOTUB/IEHUSA UCTOYHMKA TOKaA.

15. iamepeHune cunbl B3anMOAEACTBUA KaTyLIKN C TOKOM U MarHuTa.

16.MccnefoBaHne ABAEHUS 31eKTPOMarHUTHOW UHAYKLUN.

17.0npepeneHne ycKopeHnsa cBOGOAHONO MajeHuns ¢ NOMOLLbI0 MasTHUKA.
18.0npepgeneHne nokasatens npesoMaeHns cpeibl.

19./ccnepoBaHme 3aBUCMMOCTU yria NpenoMieHnsa oT yrfia nageHus.

20./13MepeHne (hOKYCHOro pacCTOSAHUSA COOUPAtOLLEA U PaCCENBALOLLLEN NNH3.

21 .ccnepgoBaHue 3aBUCMMOCTM PacCTOSHUA OT IMH3bI 40 N300paXXeHMs 0T PacCTOSHUS OT
NIVH3bI [0 npeameTa.

22. OnpegeneHne ANvHbI CBETOBOWN BO/HbI.

23. HabntogeHne cnioWwHOro v IMHERYaToro CnekTpos.

24.0npegenieHie NMNybca U 3HEPTUM YacTULbl NPU ABVXKEHUU B MArHUTHOM none (no
hoTorpausm).

25.0npepeneHune nepnoga obpalieHnsa ABONHbIX 3Be3f (neyaTHbIe maTepuanbl).



