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BBEJAEHUE

Pabouas mporpamma mpeaMera SBISIETCS YacThIO OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl
cpeaHeronpoecCuoHaIbHOIO  00pa3oBaHMs - MPOrpaMMbl  MOJATOTOBKM  CHELMAIUCTOB  CPEIHErO
3BeHa,pazpaboranHoi B cootBeTcTBUU ¢ PI'OC CI1IO

drocC CI10 denepanbHbIi TOCYIapCTBEHHBI 00pa30BaTEIbHBIN CTaHAAPT
cpenneronpodeccruonanbHOT0 00pazoBanus no crnenranbHocTh 09.02.11
PA3PABOTKA NYTIPABJIEHUE ITPOT'PAMMHBIM OBECITEYEHUEM (mpukas
MunoOpnaykuPoccuu ot 24.02.2025 1. Ne 138)

I1C

1. HEJIb OCBOEHMUAA ITPEJIMETA

N3yuyenne ydeOHoro mnpeamera «®Pusnuka» OPUEHTUPOBAHO Ha JOCTHXKEHHE CJEIYIOIINX
LEJIEN:

- ¢dbopMupoBaHnue y OOydYalOIIUXCS YBEPEHHOCTH B  IIEHHOCTH  OOpa3oBaHMs,
3HAYUMOCTU(PU3UUECKUX  3HAHMM [  COBPEMEHHOTO  KBaNU(UIMPOBAHHOTO  CHEIHAINCTAa  IPH
OCYIIECTBIICHUU eronpoeCcCHOHATbHON ACSITENbHOCTH;

- OBIIaJicHHe creunuyecKkol cucreMoil (QU3NYECKUX TMOHSATHH, TEPMHHOIOTHEH
HCUMBOJIMKOI;

- OCBOEHHE OCHOBHBIX (PU3NYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEIA;

- OBJIAJICHHE OCHOBHBIMH METOJAaMU HAay4YHOTO TO3HAHUS MPUPOJIbI, UCIOJIb3yEMbIMH B
¢usuke(Ha0MI0I€HNE, ONMCAHUE, U3MEPEHHUE, BBIIBUKEHHIE TUIIOTE3, TPOBECHUE SKCIIEPUMEHTA);

- OBJIaJICHUE  yMEHUSIMU  00palaThiBaTh  JaHHbIE  JKCHEPUMEHTa,  OOBSCHSTH
MOJTyYEHHBIEPE3YNbTaThl, YCTAHABINBATh 3aBUCMOCTU MEXAY (U3NYECKUMHU BEIMYMHAMH B HaOJIIOJacMOM
SIBJICHUU,/1€J1aTh BHIBOJIBL;

- (dbopMupOBaHHE YMEHHS pelIaTh (PU3MUECKUe 3aJa4l Pa3HBIX YPOBHEH CI0KHOCTH;

- pa3BUTHE  [IO3HABATENIBHBIX  MHTEPECOB,  MHTEIUIEKTYaJbHbIX M  TBOPYECKHX
crocoOHOCTEH BIpolecce MPUOOPETEeHUs] 3HAHUI C UCIOIb30BAaHUEM PA3IMUHBIX UCTOYHHUKOB HMH(pOpMaIUu
HUCOBPEMEHHBIX  MH(OPMAIMOHHBIX  TEXHOJOTHH;  yMeHMH  ¢opMyiIMpoBaTh M OOOCHOBBIBATH
COOCTBEHHYIOMO3HUIUIO 10 OTHOUICHHUIO K (hru3ndeckoi HH(OopMaIum, Noay4aeMoil U3 pa3HbIX HCTOYHUKOB;

- BOCIIUTaHHE YyBCTBAa FOPAOCTH 32 POCCUHUCKYIO (PU3UUECKYIO HAYKY.

VY4eOHbIil MpeaMeT OTHOCUTCS K MpeaMeTHOH oOmacTu «EcTecTBEeHHO-Hay4yHbIE MPEIMETH)
USBIIAETCS 00s3aTenbHOM YacThio 00meoOpazoBaTenbHOro mukiaa B coorBercTBuM ¢ PI'OC cpeanero
o0rierooOpa3oBaHus

YpoBeHb ocBoeHUsi yueOHOro mnpeamera B coorBercTBUM ¢ DI'OC cpeagnero obmiero
00pa30BaHUs: YTy OJICHHBIN.

Peanuzanust copepkaHust y4eOHOro mpeaMeTa IMpeamnojiaraeT CoONIOJICHHEe MPUHIMIA
CTPOTOMIIPEEMCTBEHHOCTH [0 OTHOUIEHMIO K COAepXkKaHHIO Kypca «@Pu3nuka» Ha CTYNEHH OCHOBHOI'O
0011eroo0pa3oBaHus.

Pesynbratom ocBoeHust ydeOHoro mnpenmera "@usmuka" sABnseTcs (QOpPMHpPOBAHUE Y
00yYaroIUMHUCSCIEAYIOMINX PE3yTbTaTOB 00YUCHUS:

JIMyHOCTHBIX:

JIP B 1. cdopMHpPOBAaHHOCTh TPAXKAAHCKON MO3MIMU OOYYaIOIIETocss KaK aKTUBHOTO
MOTBETCTBEHHOTO YJIEHa POCCUICKOTO 00IIECTBa;

JIP I'B 3. npunsiTue TpaJuIlMOHHBIX HAIIMOHAJIBHBIX, OOIICYEIIOBEYECKUX T'YMAaHHUCTUYECKHUX
UJEMOKpPAaTHUECKHUX LIEHHOCTEM;

JIP T'B 5. rOoTOBHOCTh BECTM COBMECTHYIO JIE€ATEIBHOCTh B MHTEPECAX TIPAXKIAHCKOIO
o0IIecTBa,y4acTBOBaTh B CaMOYIPABICHWH B  OOIIEOOpa3oBaTeNbHOW  OpraHM3allii U JCTCKO-
IOHOILIECKMXOpraHU3ausiX;

JIP I'B 6. ymMeHue B3auMOJEHCTBOBaTh C COLMAJIbHBIMU HHCTUTYTAMH B COOTBETCTBHM C
UX(QYHKIUSIMHA U Ha3HAYCHUEM;

JIPI'B 7. rOTOBHOCTb K TyMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

JIP I1B 1. chopMHpOBaHHOCTH POCCHICKOM Ipa)1aHCKOW UACHTHYHOCTH, MATPUOTH3MA;

JIP TIB 2. uUEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHbIM CHUMBOJIaM, JIOCTH)KEHUSAM
POCCUIMCKUXYUYEHBIX B 007aCTH (PU3UKHU U TEXHUKE;

JIP IHB 2. cdopMHUpOBaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHNUS,



JIP ITHB 3. cnocoOHOCTh OIICHWBAaTh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSICbHA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B IESITEIIBHOCTH YUYEHOTI'O;

JIP JIHB 4. oco3HaHme TUYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO Oy IyIIETO

JIP OB 1. scrtetnueckoe OTHOIIEHHWE K MHpPY, BKJIIOYas JCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTOTBOPYECTBA, CIIOPTA, TPY/Ia U OOIIECTBEHHBIX OTHOIICHUN;

JIP TB 3. wuHTepec K pa3iuuHbiM cdepaM MNpoecCUOHANIBHON AESITeNbHOCTH, yMEHHE
COBEpIIATHOCO3HAHHBIN BBIOOD Oyyiiel mpodeccuu U pealn30BbIBaTh COOCTBEHHBIC KU3HEHHbBIC TUIAHBI;

JIP TB 4. roTOBHOCTh U CIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUU
BCEIKU3HU,

JIP. DxB 1. chopmMupoBaHHOCTH SKOJIOTHYECKOW KYJIBTYPBL, OCO3HaHHE TJ00aIbHOTO
XapaKTepa’KOJIOTUYECKUX MPOOIIEM;

JIP OxB 2. nnaHupoBaHUE M OCYIIECTBICHHE JEHUCTBHIM B OKpY)KaroUled cpelie Ha OCHOBE
3HaHUSLEIEH YCTOMYMBOTO Pa3BUTHSI YETIOBEUYECTBA;

JIP DxB 5. Pacmmpenue omnbiTa AESATENBHOCTH 3KOJIOTMUECKOM HANpPaBIEHHOCTH Ha
OCHOBEHMMEIOLINXCS 3HAHUN 10 (PU3UKE;

JIP. IIHIT 1. cdopMHpOBaHHOCTP MHPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY
YpOBHIOpa3BUTHUS (DPU3HUECKON HAYKH;

JIP IIHIT 3. oco3HaHMe LIEHHOCTH HAy4YHOM JEATEeNIbHOCTH, TOTOBHOCTb OCYILECTBIATH
MPOEKTHYIO UUCCIEN0BATENbCKYIO ACSITENIbHOCTh UHMBUIYaIbHO U B TPYIIIIE.

MeranpeameTHbIX:

115.8.2. B mpornecce JOCTHXKEHUS TMYHOCTHBIX PE3yJIbTATOB OCBOSHUS IMPOTrpaMMBbl 0 (pu3uke
JUITypOBHSI  cpeqHero oOmiero o0pa3oBaHus y OOydYalOUIMXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIN
MHTEJUIEKT,IPENO0IarafoIuid ¢(hOPMUPOBAHHOCTH:

PYYI DU 1. caMocOo3HaHUs, BKJIIOYAIOIIEr0  CIIOCOOHOCTh,  IOHMMaTh  CBOE
SMOLMOHAIBHOECOCTOSTHIE, BUAETh HAIPABICHHUS Pa3BUTHA COOCTBEHHOM HSMOIMOHANBHOM cgepbl, ObITH
YBEPEHHBIM BCeOE;

PYYJL OU 2. caMoperyiupoBaHMs,  BKJIIOYAIOLIETO  CaMOKOHTPOJb,  YMEHHE
NPUHUMATBOTBETCTBEHHOCTh 33 CBOE TIIOBEACHUE, CHOCOOHOCTh aJalTHPOBATHCS K HMOLUOHAIBHBIM
U3MEHEHUSIM UTIPOSIBIISITE THOKOCTH, OBITH OTKPBITBIM HOBOMY;

PYVY]l DU 3. BHyTpeHHEH MOTHBAIlMHU, BKJIIOYAIOIICH CTPEMIJICHHE K JIOCTHIKCHHUIO LEIH U
yCHeXy,0NTUMHU3M, HHUIIMATUBHOCTb, YMEHHUE JIEHCTBOBATh, HCXO/S U3 CBOMX BO3MOKHOCTEH;

PYV] DU 4. smmaTtuu, BKIIOYAOIICH CIIOCOOHOCTh MOHHWMATh AMOIIMOHAIBHOE COCTOSHUE
JPYTUX,y4YUTHIBATh €T0 PU OCYIIECTBICHHH OOIIEHHUS, CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

PYV]Jl DU 5. coumanbHbBIX HaBBIKOB, BKJIIOUYAIOLIUX CIIOCOOHOCTH BBICTpauMBaTh OTHOIIEHUS
CAPYTHMH JIFOJIEMH, 3a00TUTHCSI, IPOSIBIIATH UHTEPEC U pa3peniaTb KOHPIUKTEHI.

Nyvya BJJ 1. camocrostensHo (GOpMyJIHpoBaTh M aKTyalu3UpoBaTh MpodJIeMy,
paccMaTpuBaTh €EBCECTOPOHHE;

YV BJIJI 3. ompenenars LEIu JEATENBHOCTH, 3aJaBaTb HapaMeTpbl U KPUTEPUH UX
JOCTHKEHMUS;

YV BJJ 4. BpigBasITh 3aKOHOMEPHOCTH U IMPOTHBOPEUMS B PpaccMaTpUBAEMBIX
(u3NueCKUXABICHUSIX; pa3pabaTbiBaTh IUIAH pEIIEHUS MpoOJeMbl C Y4YeTOM aHajdu3a HMEIoLuXcs
MaTepuaIbHbIX HHEMAaTEPUAIIBHBIX PECYPCOB;

I[IVV ] BJI/] 5. BHOCUTE KOPPEKTUBBI B JEATEIBHOCTh, OLEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM,0LICHUBaTh PUCKH TIOCIEACTBUNA  JI€ATENbHOCTH; KOOPAMHUPOBATb U BBINOJHATH paboTy B
YCIIOBUSAXPEATbHOI0, BUPTYAJIbHOIO U KOMOMHUPOBAHHOTO B3aUMO/IEHCTBHUS;

[IYVY I BJIJ 6. pa3BuBaTh KpeaTUBHOE MBILIUICHUE IPU PEILICHUH KU3HEHHBIX ITPOOJIEM.

[yyJ BbBUJA 1. Bragere Hay4yHOM TEPMHMHOJOTMEH, KIIOYEBBIMM IOHATHUSAMU H
MeTo1aMU(U3NUECKON HaYKH;

I[IYY] BUJI 2. BnameTs HaBBIKAMH Y4€OHO-UCCIEAOBATEIIHCKON M MPOEKTHON ACSATEIHHOCTH
BOONAcCTH (U3HUKH, CIIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSTEIbHOMY IIOMCKY METO/OB peIIeHUs
3a/1a4(pU3NYECKOr0 COACPKAHUS, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MTO3HAHHUS;

IIyvyJ BUJ 3. BnageTh BUAAMU JEATEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPEeTAlUY, TPEO0Opa30BaHNI0 U MPUMEHEHHUIO B Pa3IMYHBIX Y4YEOHBIX CUTYyallUsAX, B TOM 4YHCIE IpH
CO3JITaHUH YUYEOHBIXIIPOSKTOB B 00J1acTH (DU3UKH,

[IyyJ BUM 5. craButh u ¢GOpMyIupOBaTh COOCTBEHHBIC 3a/layd B OOpa30BaTEIHHOU
NESITEIbBHOCTH,B TOM UHCJIE MPU U3yYeHUN PU3UKH;

IIYYJl BUJl 6. BbIABIAT, NPUUYMHHO-CIECACTBEHHBIC CBA3M M AaKTyaJU3UpPOBATh 3aj1ady,



TUIIOTE3Y €€ PEIIEHUs, HAXOAUTh apryMEHTHI JUI JOKAa3aTeJIbCTBA CBOMX YTBEPXKICHUH, 3a1aBaTblIapaMeTPhI
Y KPUTEPUH PELICHHUS;

YV BUJl 7. ananu3upoBaTh TOJIYYECHHBIE B XOJ€ pEUICHUS 3aJayd PE3yJbTaThl,
KPUTHUYECKHOLIEHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh MU3MEHEHUE B HOBBIX YCJIOBHAX; JaBaTh OLICHKY
HOBBIMCUTYALIUAM, OLICHUBATh IPUOOPETEHHBIH ONBIT

nyya BUJA 10. ymers mnepeHOCUTh 3HaHUS 1O (U3MKE B  MPAKTHUYECKYIO
00J1aCThXU3HEESTEIbHOCTH;

MYV BUJI 11. ymeTs UHTETpHpOBaTh 3HAHUS U3 Pa3HBIX MMPEAMETHBIX 007acTel;

1YY/ BUJ] 12. BelagBUraTh HOBBIE UJIEU, TPEAJIAraTh OPUTMHAIBHBIC TOAXOAbI U PEIICHHUS;

IIYY ] BUJL 13. ctaBuTh NpobaemMsl U 3a/1a4i, TOIMYyCKAIOIINE aIbTePHATUBHbBIE PEILICHHS.

IIYY]J PcH 1. Bnagerp HaBbIKaMU MOJy4YeHHMS HH(POpMauu (U3NYECKOTO COJEpKaHUS
W3UCTOYHUKOB Ppa3HbIX THUIIOB, CaMOCTOSTEJIBHO OCYIIECTBJIATh IOMCK, aHajiu3, CHCTEMaTU3aLUI0
UMHTEPIPETALUI0 HHPOPMALIUK pa3IMYHbIX BUAOB U (POPM IPECTABICHHUS;

I[IYY]] Pcl 2. co3maBaTh TEKCThl (PU3MYECKOTO COAEPKAaHUS B pas3iMyHbIX (popmaTtax c
y4yeTOMHa3HaueHUs: WHPOpMAlMd M IeJIeBOM ayJIUTOpUH, BbIOMpas ONTHUMAJIbHYIO (OpPMY IperCTaBICHUS
VBU3YaIU3aL1H.

I[TYY]] PcH 3. ouenuBaTh JOCTOBEPHOCTHh HH(OPMALIHH;

ITYY]] PcU 4. ucnonb3oBatk cpeacTBa MHOOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHMA
BPCLICHUH  KOTHUTUBHBIX, = KOMMYHMKATUBHBIX W  OpPraHU3allMOHHBIX 3a7ady ¢  CcOONIIO/IeHHUEM
TpeOOBaHUIAIPIrOHOMUKHY, TEXHUKU OE€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHHs, MPaBOBBIX M 3TUYECKHUX
HOPM, HOPMUH(POPMAITMOHHOH 0€30MIaCHOCTH;

KYVY O 1. ocymiectBasaTh oOlieHne Ha ypokax (PU3UKU U BO BHEYPOUHON AEATEIbHOCTH;

KYVY] O 2. pacnio3HaBaTh NpeanoChUIKA KOHPIUKTHBIX CUTYAIUH U CMATr4aTh KOH(IUKTHL;

KYVYJI O 5. pa3BepHyTO U JOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHUEM
SI3BIKOBBIXCPEICTB;

KYVJ CJ 1. noHumath M HUCHOJIb30BaTh NPEUMYIIECTBA KOMAaHJHOW M WMHJIMBHUIYaJbHOU
pabdoTHI;

KYVY ] O 2. BeiOupaTh TEMaTHKY U METOJIbI COBMECTHBIX JCHCTBUI C y4eTOM OOIIMX HHTEPECOB
MBO3MOKHOCTEH Ka)KJ0I'0 4IEHA KOJUIEKTUBA;

KYYZA O 3. npuHuMath LEeIM COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHHUPOBATHIACHCTBHS 10 €€ JTOCTUIKCHHUIO: COCTABIATH IUIAH JIEWCTBUM, PAaCIpPENesATh POJIU C YYETOM
MHEHUIYYaCTHUKOB, 00CYXJaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

KYV] O 4. oueHuBaTh KauecTBO CBOETO BKJIaJa M Ka)KJOTO0 Y4aCTHHKA KOMaHAbl B OOIIMI
pe3ynbTatio pa3paboTaHHBIM KPUTEPUSIM;

KYYII O 5. npemmaraT HOBBIE TIIPOEKTHI, OLEHHUBATh UACH C TO3WLIHUA HOBH3HBI,
OpPUTMHAJIBHOCTH,IPAKTUYECKON 3HAUMMOCTH;

KYVYZA O 7. ocymecTBisiTh MO3UTUBHOE CTPATETMYECKOE IOBEJACHHE B  Pa3IUYHbIX
CUTYaLUAX,IPOSIBIISITH TBOPUECTBO U BOOOpakeHUE, ObITh MHULIUATUBHBIM.

PYV Co 1. camMOCTOSTENBbHO OCYLIECTBIISITh IMO3HABATEIbHYIO JIE€ATEIbHOCTH B 00JacTH
(U3MKH MaCTPOHOMUH, BBISIBIISTH IPOOJIEMBI, CTABUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;

PYV]l Co 2. caMOCTOATENBHO COCTABIATH IUIAH PEIICHUs] PAaCUETHBIX M KaueCTBEHHBIX 3aj1ad,
IUTAHBBINIOJIHEHUSI MPAKTUYECKON pabOThl ¢ y4eTOM HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH
UITPEATIOYTEHU;

PYVY ] Co 3. naBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

PYV ]I Co 4. pactupsiTh paMK{ y4eOHOTO IIPEIMETa Ha OCHOBE JIMYHBIX NMPEIOYTCHUIA;

PYVYA Co 5. nenarb o0co3HaHHBIA BBIOOp, apryMEeHTHpOBAaTH €ro, OpaTb Ha ce0d
OTBETCTBEHHOCTb 3apELICHUE;

PYVY ] Co 6. onieHuBaTh NpUOOPETEHHBIN OMBIT;

PYVY Co 7. cnocoOcTBOBaTh (OPMHUPOBAHUIO U TNPOSBICHUIO DJpyAULMH B 00JacTu
(bM3HKH,TIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBINA U KYJIbTYPHBIH YPOBEHb.

PYVY]l Ck 1. naBaTh OLIEHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATBCOOTBETCTBHE PE3YJIbTATOB LIEIIAM;

PYVYJlT Ck 2. BnageTh HaBBIKAMHU I[IO3HABAaTEIbHOW pedieKCUH KaK  OCO3HAHUSA
COBEPLIACMBIXICHCTBUN U MBICIMTEIBHBIX IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUN;

PYV]l Cx 3. ucnonb3oBaTh IpHeMbl pedIEKCHH s OIEHKH CHUTYallud, BHIOOpa BEPHOTO
pelIeHus;

PYV ]I Ck 4. ouleHMBaTh pUCKHA U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;
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PYVYA IICu/JI 2. npuHuMaTh MOTHBBI W  apryMEHTbl JIpyTMX TpH  aHalu3e
Pe3yabTaTOBAECATEIBLHOCTH.

PYVY] IICu/lJI 3. mpu3HaBaTh CBOE IIPABO M MPABO APYTHX HA OIMIMOKY.

IIpenqmeTHBIX:

IIP6 1. chopmupoBaHHOCTH MPENCTaBICHHM O POJAM U MecTe (U3UKM U aCTPOHOMHUHU B
COBPEMEHHOMHAYYHON KapTUHE MHUpa, O CUCTeMOOoOpa3yroliei poiu (GU3UKU B Pa3BUTUU €CTECTBEHHBIX HaYK,
TEXHUKU MCOBPEMEHHBIX TEXHOJOTHI, O BKJIaJ€ POCCUUCKUX M 3apyOeKHBIX YUCHBIX-(PU3UKOB B Pa3BUTHE
HAyKHW;TIOHUMaHue (U3NYECKON CYIIHOCTH HAOJIIOJaeMbIX  SIBICHUH MHUKPOMHpA, MakKpoMupa u
MeramMupa;IOHUMaHue POJId ACTPOHOMHH B MPAKTHUUYECKON AESITENIBHOCTH YEJIOBEKA M JAJIbHEHIIeM Hay4dHO-
TEXHUYECKOM  pa3BUTUHM, poiad  (U3MKHM B  (OPMUPOBAHMM  Kpyro3opa U  (YHKUHOHAIBHOMN
IPaMOTHOCTHYEIIOBEKA JJIS PEIIEHUS MPAKTUYECKUX 3a/1ay;

IIP6 2. cpopMHpPOBAHHOCTh YMEHHMH pacrno3HaBaTh (U3HYECKHE SBIEHUS (IIPOLIECChl) H
OOBSICHATBUX HAa OCHOBE H3YyYEHHBIX 3aKOHOB: paBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEWHOE
JIBIDKEHUE,CBOOOIHOE TaJeHUe Tell, [JBW)KEHHE [0 OKPY)KHOCTH, WHEpLUs, B3aUMOJEHCTBHE TeI,
KoJIeOaTeIbHOEIBUKECHNE, PE30HAHC, BOJHOBOE JABMXKEHME; TU(QyY3Hsi, OPOYHOBCKOE IBM)KEHHUE, CTPOCHHE
KHUJIKOCTEH UTBEPIBIX TEJ, M3MEHEHHuEe o0beMa Tesl NMPH HarpeBaHUM (OXJIaKJIEHHHU), TEIUIOBOE paBHOBECHE,
UCIIApEHUE,KOHICHCALUs, IUIABJIEHUE, KPUCTAJUIM3allds, KWUIIEHUE, BIIAXKHOCTb BO3/yXa, CBS3b CpeAHEH
KWHETHMYECKOWIHEPTUU TEIUIOBOTO JABHKEHHSI MOJIEKYJI ¢ aOCOJIOTHON TeMIepaTypoil, HOBbIIIEHHE AaBICHUS
raza IIpM €rOHAarpeBaHWU B 3aKPBITOM COCYJA€, CBS3b MEXIy IlapaMeTpaMHM COCTOSIHMSI ra3a B
M30MpoLECCaX;MEKTpU3alMs Tell, B3aUMOJCHCTBUE 3apsioB, HarpeBaHUE IPOBOJHMKA C  TOKOM,
B3aMMOJECHCTBUEMATrHUTOB, 3JEKTPOMAarHUTHAs WHAYKLHUSA, JIEHCTBUE MArHUTHOIO IIOJIsI Ha IPOBOJAHMK C
TOKOM WJIBWXKYIIMHCS 3apsijl, 3JIEKTPOMAarHUTHbIE KOJeOaHUs M BOJIHBI, MPSIMOJIMHEHHOE pacnpoCTpaHEHUEe
CBETa,0TpaKEHUE, IMpeJoMJIeHHe, HHTepdepeHuns, audpakuus | [OJNsApH3alUs CBETa, JUCIEPCHS
cBeTa;poTornekTpuueckuii 3¢ ¢ekT, CBETOBOE [aBICHHE, BO3HHUKHOBEHHE JHMHEWYATOTO CIEKTpa aroma
BOJIOPO/Ia,ECTECTBEHHAs! U UCKYCCTBEHHAs paIuOAKTUBHOCTB;

I1P6 3. BJIa/ICHNE OCHOBOIIOJIaratoluMu bu3nuecKkuMu HOHSTUAMHU u
BEJIMYNHAMU,XapaKTEPU3YIOIUMU ¢buznyeckue IIPOLIECCHI (cBsI3aHHBIMH c MEXaHUYECKUM
JBUKEHUEM,B3aUMOJICHCTBUEM TEJI, MEXaHMYECKMMM KOJICOAHMSIMM M BOJIHAMU; AaTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEMBEILIECTBA, TEIUIOBBIMU IIPOLECCAMH; 3JIEKTPUUECKUM M MAarHUTHBIM IOJSIMH, 3JIEKTPUUECKUM
TOKOM,3JIEKTPOMAarHUTHBIMA ~ KOJICOAHUSIMM ¥ BOJHAMM; ONTHYECKUMH  SIBJICHUSMH; KBAHTOBBIMHU
SIBIICHUSIMU,CTPOEHUEM aToMa U aTOMHOTO a1pa, PaAMOaKTUBHOCTBIO); BJIaJICHUE
OCHOBOIOJIaraloIIMMUACTPOHOMUYECKUMHU  TOHATUSIMH, TIO3BOJISIONIMMHM  XapaKTepU30BaTh  IMPOILIECCHI,
NPOMCXOJAIINE Ha 3BE3/1aX,B 3BE3JHBIX CHCTEMaX, B MEXIaJaKTHYECKOW Cpeie; NBM)KEHHE HEOECHBIX Ted,
9BOJIIOLIMIO 3B€3]1 NMBCEIIEHHOI;

[1P6 4. BnageHne 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHSIMH (3aKOH BCEMUPHOTO TATOTEHHUS, |,
IT ulll 3axkoHbl HprOTOHA, 3aKOH COXpAaHEHUS MEXAHWYECKOW SHEPruU, 3aKOH COXPAHEHUS HWMITYJIbCA,
OPUHLUIICYIEPIO3ULUN CUJI, MPUHIMUI PABHOIPABHOCTU HHEPLMAIBHBIX CUCTEM OTCUYETA; MOJEKYJSIPHO-
KUHETUYECKYI0 TEOPHIO0 CTPOEHHUS BEUIECTBAa, Ta30Bble 3aKOHBI, IMEPBBIM 3aKOH TEPMOJWHAMUKH;
3aKOHCOXPAHEHUS 3JIEKTPUUECKOro 3apsiia, 3akoH Kyinona, 3akoH Oma juig yuyacTka 1enu, 3akoH Owma Juist
MOJTHOMANEKTpUYECKON 1enu, 3akoH JDxkoynsa - JleHua, 3aKOH AJIEKTPOMAarHUTHOM WMHAYKUIWH, 3aKOH
COXPAHEHUSASPHEPIUHU, 3aKOH MNPSMOJIMHEHHOTO PpAacHpOCTPAHEHHUS CBETa, 3aKOH OTPAKEHUS CBETa, 3aKOH
NPEJIOMJICHUSICBETA; 3aKOH COXPAHEHUS OHHEPruH, 3aKOH COXpPaHEHMsI HMIIyJbCa, 3aKOH COXpaHEHUS
JEKTPUYECKOro3apsiia, 3aKOH COXpPaHEHMs MacCOBOIO YHMCIa, MOCTyJaTel bopa, 3aKkoH paJnOaKkTUBHOTO
pacnaza);yBepeHHOE MCIIOJIIb30BAHUE 3aKOHOB M 3aKOHOMEpPHOCTEW NpH aHaiu3e (U3NYECKUX SBICHUH U
IPOILIECCOB;

[IP6 5. yMeHue y4MTHIBaTh TpaHMIIBI TNPUMEHEHHUS H3YUYEHHBIX (PU3MUECKUX MOJENEH:
MaTepHuaJbHasATOUKa, MHEpLHUAIbHAsl CUCTEMa OTCYETa, MACaJbHBIA Ia3; MOJEIU CTPOEHHUS Ta30B, )KUJIKOCTEH
Y TBEPABIXTEN, TOUCUHBIN MEKTPUUECKUH 3aps], SAepHas MOJAENIb aToMa, HyKJIIOHHasi MOJIeJIb aTOMHOTO sipa
MpUpenIeHn: (pU3NIecKux 3a1ay;

[IP6 6. BnajmeHWe OCHOBHBIMM METOJAaMU HAy4YHOTO T[IO3HAHHUSA, UCIHOJIb3yEMbIMU B
(U3HMKEe:IPOBOAUTh MpsIMbIE W KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEJIIMYMH, BBIOMpAas ONTHUMAJIbHBIN
CHOCOOM3MEPEHUST U HCIONb3Yysl W3BECTHBIE METOAbl OLEHKM MOTPelIHOCTed HW3MEpeHHM, IpPOBOAUTH
UCCJIEIOBAaHUE3aBUCUMOCTEN (DU3MUECKUX BEJIMYMH C HCIOJIb30BAHUEM IMPSIMBIX H3MEPEHHH, OOBACHATH
MOJTyYEHHBIEPE3YIbTAThl, UCIONb3Ysl (PU3HUECKHUE TEOPUHU, 3aKOHBI U TOHATHUS, U JIeJaTh BBIBOJBL, COOIIOAATh
paBUJIa0Ee30MMaCHOTO TpyJa NpU MPOBEACHUU HCCIEAOBAaHUN B paMKax y4eOHOTO 3KCIEPUMEHTa U y4eOHO-
UCCJIEIOBATENBCKOM 1eATEIbHOCTH C UCIIOJIb30BAHUEM HU(POBBIX



U3MEPUTENIBHBIX YCTPOHCTB U 1a00paTOpHOro 000pyJ0BaHus; C(HOPMUPOBAHHOCTh MPEACTAaBICHUH OMETO1aX
HOJY4YEeHHUs] HAyYHbIX aCTPOHOMMYECKHX 3HAHMIA;

IIP6 7. copMHPOBAaHHOCTH YMEHHs pellaTh pacyeTHble 3aJauyd C SIBHO 3aJaHHOM
(u3n4eCKONMO/IEeNbI0, UCIIONB3YST (PU3MUECKUE 3aKOHbI M MPUHLUIBI;, HA OCHOBE aHajM3a YCJIOBUS 3a/1a4d
BBIOMPATh(U3NUECKYI0 MOJIENb, BBIIENATh (DU3MYECKHE BEIUYMHBI U (POpMyJibl, HEOOXOAMMBIE Ul €€
PELICHUS, IPOBOIUTh pPacyeThl U OLIEHUBATh PEAIBHOCTh IOJYYEHHOIO 3HaueHHs (pu3nyecKol BEIMYMHBI,
pelaTbKaueCTBEHHbIE 3a/1a4M, BBICTPAUBasi JOTMYECKH HEMPOTUBOPEUMBYIO LIEMIOYKY PACCYKACHUH ¢ OMOpOi
Hau3y4YeHHbIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

IIP6 8. cdopMHPOBAaHHOCTH YMEHHsI TNPUMEHATh IOJTYYEHHBbIE 3HAHUS IS OOBICHEHMS
YCIOBUHIIPOTEKaHU (PU3MUECKUX SIBICHUM B NpUpOAEe M Ul TNPUHATHA TPAKTHUYECKUX pelIeHUH B
NOBCEHEBHOIKM3HU Ui obecriedyeHus: Oe30MacHOCTH NpH oOpalieHuH ¢ OBITOBBIMH HpUOOpaMu U
TEXHUYECKUMUYCTPOHCTBAMHU, COXPAHEHUS 3/10pOBbSI U COOJIIOJICHHS HOPM SKOJIOTUYECKOIO IOBEICHUS B
OKpy’Karoliencpeae; NOHUMaHUE HEOOXOAMMOCTH MPUMEHEHHs JOCTHXKEHUH (PU3MKM M TEXHOJOTMH Ui
palOHaIbHOIOIIPUPOIOIIOIb30BaHNUS;

I[IP6 9. cdopMHUPOBAaHHOCTh COOCTBEHHOH MO3MLMU MO OTHOIICHUIO K (PU3UYECKOM
UHPOPMALIMK,IIOTy4aeMO U3 Pa3HbIX HCTOUYHUKOB, YMEHHUH HCIOJIb30BaTh LU(POBBIE TEXHOJOTHH IS
IIOWCKA,CTPYKTYPUPOBAHUs, HMHTEpPHpeTalUud M  NOpeACTaBiIeHHs y4yeOHOW ¥ HAyYHO-TOMYJISIPHOM
UH(POPMALIMHU;PA3BUTHE YMEHUH KPUTHYECKOTO aHaIN3a MoJIy4aeMoi HHPOpMaLny;

I1P6 10. oBnageHne yMeHHUSAMHU pabOTaTh B TPYIIE C BHIMOJIHEHHUEM Pa3IMYHBIX COIHMAIBHBIX
poJeif,utanupoBaTh paboOTy TPYIIbl, PALUOHAIBHO pACHpEAessTh JCSATEIbHOCTh B HECTaHIAPTHBIX
CUTYallUsX,aIeKBaTHO OLIEHUWBATh BKJIAJ] Ka)XKIOr0 M3 YYaCTHUKOB TIPYIIIbl B PELICHHE paccMaTpUBaEMOU
poOIEMBI;

I1P6 11. oBnagenue (chOpMUPOBAHHOCTH MPEACTABICHUIN) MpaBWIAMHU 3alHCU (PU3UUECKUX
dbopmynpenbedHO-TOUEHUHON cucTeMbl oOo3HaueHuid JI. bBpaiing (ans crmensix © - CIa0OBHUISAIIUX
00yJaromuxcs).

Py 1. cOPMHPOBAHHOCTh  TOHUMAHUSA poJd  (U3UKK B SKOHOMUYECKOH,
TEXHOJIOTUYECKOM,COMANBHON M ATHYECKOH cepax AEATeNbHOCTH YeNIOBeKa; pPOlM M MecTa (UMK B
COBPEMEHHOM Hay4yHOMKapTHHE MHpa; pPOJIM ACTPOHOMHUU B MPAKTUYECKOW MAESITEIBHOCTH YEJIOBEKa MU
JAJIbHENIIIEM HAYyYHO-TEXHUYECKOM Pa3BUTUU;

[Py 2. copMHUpOBaHHOCTH CHUCTEMBI 3HAHHHA O (HU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX,ICHCTBYIONINX HAa YPOBHSX MHUKPOMHUpPA, MakpoMHpa M MeramHpa, MpeJICTaBICHHH O BceoOueM
XapakTepe(pu3n4ecKux 3aKOHOB; TMPEJICTABICHHH O CTPYKTYpe TIOCTPOCHUS (U3NYECKOH TEOpHUH, 4TO
MO3BOJIMTOCO3HATh POJIb (PyHIaMEHTAJIbHBIX 3aKOHOB W MPHUHIUIIOB B COBPEMEHHBIX NPEICTABICHUSAX O
OPUPOJIC,IOHATh  TIPAHULBI ~ NPUMEHUMOCTH  TEOpUH,  BO3MOXHOCTM  HMX  IPHUMEHEHUs  JJid
OINMCAHUAECTECTBEHHOHAYYHBIX SIBJIEHUI U MTPOLIECCOB;

[1Py 3. chopMUPOBAaHHOCTD YMEHHS pa3InyaTh YCIOBUS MPUMEHHUMOCTH MOJAETCH (PU3NIECKUX
TEIM  IPOLECCOB (s1BEHMHN): UHEepLMaJgbHas ~ CHCTeMa  OTCYETa, MaTepuaibHas ~ TOYKa,
PaBHOYCKOPEHHOEIBM)KEHUE, CBOOOIHOE TTa/IeHHEe, a0COTIOTHO ynpyras nedopmainus, abCOIIOTHO YIPYroe u
a0COJIIOTHOHEYNPYTO€ CTOJKHOBEHMS, MOJENEH Tra3a, JKUIAKOCTH U TBEPAOro (KpUCTAUIMYECKOTo) Tena,
UJCaNbHOIOra3a, TOYEYHBIH 3apsl, OJHOPOJHOE D3JIEKTPUYECKOE I10JIe, OJHOPOJAHOE MAarHUTHOE TOJe,
rapMOHHYECKHEKOJIeO0aHNs, MaTeMaTUYECKU MasTHUK, WI€ajdbHBbIA MPYXUHHBIH MasTHUK, TapMOHUYECKHE
BOJIHBLUJICATBHBIN KOJIEOAaTebHBIN KOHTYpP, TOHKas JMH3a;, MOJIeJie aromMa, aTOMHOTO siapa U KBAaHTOBOM
MO/JIEINCBETA;

[IPy 4. cdopMupOBaHHOCTb YMEHHUS OOBICHATH OCOOCHHOCTH MPOTEKAaHUS (PUINYECKUX
SBJICHUI:MEXaHUYECKOE JIBI)KEHUE, TEIUIOBOE JIB)KEHHWE YacTHI[ BEIECTBAa, TEIJIOBOE paBHOBECHE,
OpOYHOBCKOE/ABIDKEHUE,  AU(Qy3us, UcCHapeHue, KWUMEHWe W KOHJAEHCalMs, IUJIaBICHHE U
KpUCTAJJIN3alUs, HAalIPaBJI€HHOCTh TEIJIONEPEeaayu, MEKTPU3ALUU TeJl, SKBUIOTEHIIMATbHOCTH TOBEPXHOCTH
3apsKEHHOTONTPOBOIHHKA, AIIEKTPOMAarHUTHOU WHIYKIIIH, CaMOMHIYKIUH, 3aBHUCHUMOCTH
COTPOTUBIICHUSTIONYIPOBOIHUKOB "p-" M "n-TUNOB" OT TemmepaTyphl, pe30HaHCa, WHTEPPEpEeHIIMU BOJH,
TG PAKIUKU,IMCIEPCUN, TIOJHOTO BHYTPEHHEro oTpaxkeHus, G(otodddexr, duznueckue MPUHIIMIIBI
CIIeKTpaJbHOTOAHAN3a U paboThI J1a3epa, "anbda-" u "Oera-" pacnasl sijaep, raMMa-u3IydeHue saep;

I[Py 5. cdopMHpOBAaHHOCT, YMEHHMM MPUMEHSATH 3aKOHBI KJIACCHYECKONM MEXaHUKH,
MOJIEKYJSIPHOM(DU3UKM M TEPMOJUMHAMUKHU, DJIEKTPOJMHAMMKM, KBAaHTOBOM (u3MKM U1 aHanu3a H
OOBSCHCHHS SBJICHUMMUKPOMHUpPA, MakKpoMUpa W MeETraMHpa, pa3indaTh YCIOBHUS (TpaHUIBI, OOJIACTH)
MPUMEHUMOCTU(U3NIECKUX 3aKOHOB, MOHUMATh BCEOOITUH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH
COXPaHEHUSAMEXAHNYECKON SHEPruH, 3aKOH COXPAaHEHMs UMILYJbCa, 3aKOH BCEMHMPHOIO TATOTEHUs, NEpPBbIH
3aKOH



TEPMOJMHAMHKY, 3aKOH COXPaHEHHsI JIEKTPUUECKOI0 3aps/ia, 3aKOH COXPaHEHHs YIHEPTHH) HOTPAHUYEHHOCTD
UCIIOJIb30BaHUS YACTHBIX 3aKOHOB; aHAJTM3UPOBATH (PU3NYECKUE MPOLIECCHI, HCTIONIb3YsIOCHOBHBIE TMOJIOXKEHHUS,
3aKOHBI U 3aKOHOMEPHOCTH: OTHOCHUTEIBHOCTh MEXaHHYECKOTO JABMXKEHUA,(DOPMYJIbl KHHEMAaTHKH
PaBHOYCKOPEHHOTO JABM)KEHHUA, MpeoOpa3oBaHus [amunes uis CKOPOCTH HWIIEPEMEINIEHUs, TPU 3aKOHa
Hbrorona, mnpuHUMI OTHOCUTENBHOCTH ['anuiies, 3aKOH BCEMHUPHOrO TATOTEHMS,3aKOHbl COXPaHEHUs
UMIyJIbCA U MEXaHUYECKOM SHEPruu, CBsI3b padOThI CHUJIBI C M3MEHEHHUEMMEXaHHUECKON SHEPTuu, YCIOBUA
paBHOBECHSI TBEPOIO TEJA; CBSA3b JNABJICHUS UACAIBHOIO ra3a COCpeIHEN KUHETUYECKON IHEPrue TermIoBOro
JBWKEHUS U KOHLEHTpAlMeWd ero MOJIEKYJ, CBA3bTEMIIEpaTypbl BEIIECTBA CO CPEAHEH KHHETUYECKOU
SHEpPIrue ero 4acTHll, CBSA3b AAaBJICHHUS WCAIbHOrOra3a ¢ KOHILIEHTpalUueld MOJEKYJ M €ro TeMIIepaTypoH,
ypaBHeHHe MenneneeBa-Knanelipona, nepBblii 3aKOHTEPMOIAMHAMMKH, 3aKOH COXPAaHEHUS DJHEPIMM B
TEIUIOBBIX MIPOILIECCAaX; 3AaKOH COXPAaHEHUs JJIEKTPUYECKOro3apsiia, 3akoH KylloHa, NOTEHUIUAIbHOCTh
ANEKTPOCTATUYECKOTO TOJIsl, MPUHIUI CYNEPIO3ULIUUIIEKTPUYECKUX MoseH, 3akoHa KynoHa; 3akoHbl Oma
JUIS ydacTKa LIENH U Ui 3aMKHYTOH 3JIeKTpuYecKonueny, 3akoH Jxoyns-JIenna, 3aKkoH 37€KTpOMarHUTHON
UHAYKIMH, NpaBwio JleHna, mocTynaaTeiclieNUanbHONM TEOPUM OTHOCUTENIBHOCTH OWHIITEWHA, ypaBHEHHE
OnHmreitna g GortorddexTa, NEpBbIiM BTOpo mocTynaTsl bopa, NPUHLMI HEONpPeNeNeHHOCTH
I'eiizenOepra, 3aKOH COXpaHEHMs 3apsAa,MaccoOBOTO YHCIA W HHEPTUM B SJCPHBIX PpEaKIUsAX, 3aKOH
PaaMoOaKTUBHOIO paclaja;

[Py 6. chopMUPOBAaHHOCTb YMEHHH NPUMEHATH OCHOBOIIOJIATAIONINE ACTPOHOMHUYECKHE
HOHATHS,TEOPUH U 3aKOHBI I aHau3a U 00BACHEHUS (PU3UYECKHX MPOILIECCOB MPOUCXOAALINX Ha 3BE3/aX,
B3BE3/IHBIX CUCTEMAaX, B MEXKTJIAKTUYECKOH cpejie; ABMKEHHUS HEOECHBIX TeJl, IBOJIOIMHU 3Be3]1 MBCeneHHOMH;

I[Py 7. cdopMHpPOBaHHOCTP YMEHHUH HCCIENOBaTb W aHAIM3UPOBATh PAa3HOOOpPA3HBIC
(u3nUecKuesBICHUS U CBOMCTBA OOBEKTOB, MPOBOJUTH CAMOCTOSITEIbHBIC HCCIECIOBAHUS B pEalbHBIX H
71a00paTOPHBIXYCIOBUAX, YUTaTh U AHAIU3MPOBATH XAPAKTEPUCTHKH NPUOOPOB M YCTPOMCTB, OOBACHATH
HPUHIHITB UXPAOOTHI;

I[Py 8. QopMHpPOBaHHOCTH MPEACTABICHMA O  METOJaX  IOJYYEHUS  HAy4YHBIX
ACTPOHOMMYECKMX3HAHUH; BJIAJICHNE YMEHUSMH CaMOCTOSTENBHO (POpMyIUpoOBaTh IETb HCCIEIOBaHUA
(mpoekTa), BBIABUTaTHIUIOTE3bl HA OCHOBE 3HAHWS OCHOBOIIOJIATAIONIMX (PU3MUECKUX 3aKOHOMEPHOCTEH H
3aKOHOB, TPOBEPATHUX OSKCIEPHUMEHTAIBHBIMU CPEICTBAMHU; IUIAHUPOBATH M TMPOBOJUTH (PU3HUECKHUE
IKCTIEPUMEHTHL,OMMUCHIBATh M aHAIM3UPOBATH MOJYYEHHYIO MPU BBIMOJHEHUM IKCIEPUMEHTa MH(OpPMAIHIO,
OIPEAEIATHI0CTOBEPHOCTD ITOYYEHHOIO PE3YJIbTaTa;

I[Py 9. chopMupoBaHHOCTH yMEHHS pelIaTh pacUYeTHbIE 3aJa4d C SBHO 3aJaHHOW H
HESIBHO3AJAHHOM (PHU3MUECKOW MOJENbI0: Ha OCHOBAaHMM aHAJM3a YCIOBHA BHIOMpaTh (hU3HYECKHE
MOJIENIN,0TBEYAIONINe TpeOOBaHUAM  3aJaud, NOPUMEHSATh (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH H
HOCTYJIaTBI(PU3NYECKUX TEOPUN NMPHU UCIOIb30BAHUM MATEMATUYECKUX METOJOB PELIeHMs 3a7ad, IPOBOAUTH
pacueTblHa OCHOBAHMM HUMEIOUIMXCSA JaHHbBIX, AHAIU3UPOBATh PE3ylbTaTbl U KOPPEKTUPOBATh METOJIbI
pelIeHusi Cy4eToM MOJYYCHHBIX pe3yJbTaTOB; pelIaTh KAaueCTBEHHBIC 3aJaud, TpeOyIolHe NPUMEHEHUS
3HaHUN W3pa3HBIX PAa3/eNoB IIKOJBHOTO Kypca (U3MKHM, a TakkKe HWHTErpalid 3HAHUA W3 JPYrHX
IPEIMETOBECTECTBEHHOHAYYHOI'O LMKJIA: BBICTpauBaTh JIOTMYECKYIO LIETIOYKY PACCYXACHHUH C ONOpod Ha
U3yYEHHBIE3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

[MIPy 10. chopMHpOBaHHOCTH YMEHHH aHAJIM3WPOBATh M OIICHWBAThH IIOCIIEACTBUS OBITOBOM
UIPOU3BOJICTBEHHOM  JIESATENIbHOCTH  Ye€JOBEKa, CBSI3aHHOM € (U3MYECKUMH  IpoleccamMH, ¢
MO3UIIUMIKOJIOTUYECKOM 0€30MacHOCTH; TPENCTABICHUM O palMoOHAJIBHOM MPHUPOJONOIB30BAaHUH, a
TaK)KEPa3yMHOM HCIIOJIb30BAHMM JIOCTMDKEHMH HAyKM U TEXHOJOTMM JJis JajbHEHIIero pa3BUTHS
YEeJI0BEYECKOr000IIECTBA;

[IPy 11. oBmageHwe pa3au4YHBIMU crHioco0amMu paboTel ¢ wuHboOpMamuein (Gu3ndeckoro
COJIEp’KaHUsl  CHUCIIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTWH, pPAa3BUTHUE yMEHMMH
KPUTUYECKOI0 aHAIM3au OLEHKU JOCTOBEPHOCTH IMOJIy4aeMoil HHpOpMaIHy;

[1Py 12. OBJIaJICHME  OpPraHU3alMOHHBIMH W TIO3HABATEIbHBIMM  YMEHUSIMHU
CaMOCTOSITEIbHOTONPUOOPETEHNs] HOBBIX 3HAaHUM B IpOLECCE BBIMOJIHEHUS MPOEKTHBIX M  y4eOHO-
HCCIIEeIOBATEeNIbCKUX paboOT,yMEHUSAMU paboTaTh B IPYMIE C BBIMOJIHEHWEM Pa3IMYHBIX COLIMAJIBHBIX POJIEH,
IUIAHUPOBATh PabOTYTPYIIIbl, PAUOHATIBLHO PACHpPENENITh AEATEIbHOCTh B HECTAHAAPTHBIX CHUTYaLHUsX,
aJIeKBaTHO OIICHUBATHBKJIA/ Ka’KJJOTO U3 YYACTHUKOB I'PYIIbI B PELICHUE paccCMaTprUBaeMoil poOIeMbl;

[IPy 13. cdhopmMupoBaHHOCTH MOTHMBAaMK K Oyaymed mpodecCHOHATbHON ACSTEIhHOCTH
MOCTIEITUATBHOCTSIM (PU3HKO-TEXHUUYECKOTO MPOHIIS.

VYuebOnsii npeamet «Puszuka» crnoco0cTByeT HOPMUPOBAHMIO:



OOIINX KOMIETEHIIHIA:

OK O01. BeiOupate cmocoObl pemeHus 3agad  NPOPECCHOHANBHOW  JEATETbHOCTH
MPUMEHUTEIHHO KPA3IUYHBIM KOHTEKCTAM;

OK 02. Hcnomp3oBaTh COBpPEMEHHBIE CpEACTBA IIOHMCKA, aHalM3a M HWHTEPIpETAINH
uHbopMaluu, MMH(POPMAIIMOHHBIE TEXHOJIOTHH ISl BHITIOIHEHUS 3a7a4 TPO(hecCHOHANBHOM NeSTEIIbHOCTH.

npodeccuoHaNbHBIX:

2.MECTO IPEJIMETA B CTPYKTYPE OOII
[IpenMer oTHOCHUTCSI K BapUaTUBHOM YacTH y4eOHOro IJIaHa.

3. OBBEM INIPEJMETA

Yacos
KonrakrtHas pabora .(1o y4.3aH.)
IIpomexxyTounas Beer
arrecTanus 3a§eM Be | Jlex TpaKTHYeCKHEe3aHATHS,
ectp | €rO | maH BKJIIOYasKyPCOBOEIPOEKTHPOBAHUE
Cemectp 1
Disamen | 72 |66 ] 32 | 32 0
Cemectp 2
DK3aMeH 100 | 94| 46 46 0
172 | 16 | 78 78 0
5. TEMATUYECKHM IIJIAH
Yacos
KonraktHas padora (1o y4.3aH.)
Tema Beero Camocr. KOHTpOJ‘ILCﬁMVOC
Hammenosanye TeMEr qacoB Jlek J'[aﬁopa'rop npaKTH'—IeCKI/I pa60Ta TO;Z;’ZEI:IOH
IUuu HBIC €3aHsATHUs
Cemectp 1 66
Hayunslii MeTO[ NO3HAHUSA INPUPOJBI
(JIPTB1, I'B3, T'B5, I'B6, I'B7, IIBI,
I1B2,/1HB2, JHB3, IHB4;
Tem |MIT PYVJ DU 1- 5, VY] BJIJ 1- 5 5
al. |6,IIYYI BN 1-13, ITYVY ] PcU 1-4,
KYYJIO 1-7., PYY] Co 1-7, PYY]
Ck 1-4, PYYAIICuJI 1-3
ITP6 1- I1p6 10, ITPy1- [Ipy13)
Mexanuka.
(JIP I'B1, I'B3, I'BS, I'B6, I'B7, IIBI,
T1B2,/{HB2, THB3, J{HB4;
Tem |MI1 PYVJL DU 1- 5, TIYYJ BJIJL 1- 46 - y
a2. [6IYV] BUJ 1-13, TIVV]] PcH 1-4,
KYYIO 1-7., PYV] Co 1-7, PYV ]
Ck 1-4, PYYICuJT 1-3
TIP6 1- TIp6 10, TIPy1- [py13)




Tema 3.

MonekynsipHasi GU3UKa ¥ TEPMOJINHAMHKA.
(JIP I'B1, I'B3, I'B5, I'B6, I'B7, IIBI,
[1B2,]JHB2, JIHB3, JIHB4, OB,
TB3,TB4,9xB2, OxB2, DxBS;

MIT PYV]J DU 1- 5, IIYYA BJIJ 1-
6,ITYV BUJ 1-13, MYV PcU 14,
KYYJO 1-7., PYYJ Co 1-7, PYVY]] Ck 1-4,
PYYIIICulJI 1-3

ITP6 1- I1p6 10, [TPy1- IIpy13)

18

Cemectp 2

94

Tewma 4.

3HeKTp00TaTI/IKa nu BHCKTpOI[I/IHaMI/IKa

(IP JHB2, JHB3, JHB4, DBI, TB3,
TB4,9xB2, DxB2, DxBS, [[HIT1, ITHII3;
MIT PYYI DU 1- 5, OIVYI B 1-
6,IVY]] BUJA 1-13, TIYY]] PcH 1-4,
KYYJO 1-7., PYY] Co 1-7, PYV] Ck 1-4,
PYYAICuJT 1-3

T1P6 1- TIp6 10, TIPy1- [py13)

40

20

20

Tewma 5.

Konebanus u BOIHEI

(JIPI'B3,I'B5, I'B6, I'B7, [1B1, I1B2,/IHB2,
JHB3, IHB4, OB1, TB3, TB4,9xB2, DxB2,
OxBS5, IIHIT1, ITHIT3

MIT PYYJ DU 1- 5, 1IyYyad BJIJ 1-
6,JIIVVL BUA 1-13, TIYYJ PcUd 1-4,
KYYJO 1-7., PYV] Co 1-7, PYV]I Ck 1-4,
PYYOIICudJI 1-3

I1P6 1- IIp6 10, ITPy1- Ipy13)

32

16

16

Tema 6.

OCHOBEI CIIeLIUaIbHON
teopuroTHocuTenbHOCTH (JIP TIB1, TIB2,
JHB2,JJHB3, JHB4, 5Bl1, TB3, TB4,
OxB2,9xB2, 9kB5, IIHII1, ITHII3;

MIT PYYI DU 1- 5, 1IYVIA BJIJ 1-
6,IIYYI BUA 1-13, TIYYI PcUd 1-4,
KYYHO 1-7., PYY] Co 1-7, PYV] Ck 1-4,
PYYIIICulJI 1-3

IP6 1, IIp6 3 - IIp6 5, Ip6 7, IIp6 9,
[1p610, [TPy1- Ilpy13)

Tema 7.

KeanToBass  ¢msuxa  (JIPIIB1, TIB2,
JHB2,JHB3, JIHB4, 35B1, TB3, TB4,
OkB2,9xB2, OxBS5, IHIT1, ITHII3;

MIT PYV]J DU 1- 5, IIYYA BJIJ 1-
6,ITYV BUJ 1-13, MYV PcU 14,
KYYJO 1-7., PYYI Co 1-7, PYVY]] Ck 1-4,
PYYIIICulJI 1-3

I1P6 1- Ip6 10, I[TPy1- Ipy13)

Tewma 8.

dusnka aToma, siepHas ¢dbuzmka
(JIPIIB1,I1B2, JHB2, IHB3, IHB4, 5BI,
TB3,TB4, DOxB2, DxB2, 3kB5, I[HIII,
[[HII3;

MIT PYV]J DU 1- 5, IIYYA BJIJ 1-
6,ITYV BUJ 1-13, TIIYV] PcU 14,
KYYJO 1-7., PYYI Co 1-7, PYVY]] Ck 1-4,
PYVYIIICulJI 1-3




Tema 9.
1-3

OneMeHTsl acTpoHOMHH H actpodusuku(JIP
TB3, TB4, OxB2, DxB2, OxB5, IIHII1,I{HII3;
MII PYVYI 29U 1- 5, IVY BJIA 1- 6,IIVY ]
BUA 1-13, TIYYA PcH 1-4, KYYIO 1-7.,
PYYJ Co 1-7, PYV] Ck 1-4, PYYAIICu/lJ1

ITP6 1, IIp6 3, TIp6 6, IIp6 7, TIp6 9, IIp610,
[IPy1- IIpy13)

6. ®°OPMbI TEKYIIET'O KOHTPOJISI M TIPOMEKYTOUYHOM ATTECTAILIUHA

IIKAJIBI OIEHUBAHUA
Bun
Pasnen/Tema OnucaHue OLEHOYHOTO CPEe/ICTBA KputepunonenuBanust
OLICHOYHOTOCPE/ICTBA
Texyuwmit kouTposs (IIpuioxenue 4)
NuauBuayanbHass KOHTpOJbHAs paboTta
OreanBaercs oT 210 5
Tema 1 KonrponbHasipabora 1 |cocTroutn3 3 3ajgad,  KOJMYECTBO
0aJlIoB.
BapHaHTOB - 28.
PaGotra cocrour w3 3  3amaHui;
OneHuBaercs oT 210 5
Tema 2 KontponbsHaspabora 2 |KonuuecTBoBapuaHTOB - 4.
0asIoB.
Pabora cocromr w3 3  3agaHui;
OneHuBaeTcsa oT 210 5
Tema 3 KonTponbhaspabora 3 |KoandyecTBoBapuanros - 4.
0aJlIoB.
PaGora cocrour w3 3  3aJaHUl;
OrneHuBaercs oT 210 5
Tewma 4 Konrpossnaspabora 4 |KomuuectBoBapraHTOB - 4.
0aJlIoB.
PaGotra cocroutr w3 3  3amaHul;
OnenuBaercs oT 210 5
Temsr 5-6 KonrponbHasipabora 5 | KonuuecTBoBapuaHTOB - 4.
0asIoB.
Pabora cocrout w3 3  3aJaHUl;
OneHuBaeTcs oT 210 5
Temsr 7-8 KonrponbsHasipabora 6 | KomnuecrBoBapuanTos - 30.
0asoB.
[Ty6nuanoe BBICTYIUICHUE c
. . OLIEHHMBAETCS OT 210 5
Tema 9 Dcce u coodIeHne mpe3eHTalueld  MOBBIOPAHHON  TeMme. oo
JIOB
KomngectBo Tem - 11.
ITpomexxyrounas arrectanus (IIpumoxenue 5)
buner cocrout w3 4 3amanuid: 2
1 . OueHuBaeTcs oT 210 5
DK3aMeHAIMOHHBIIOMIIET | TEOPETUUECKUX U 2 MPaKTUYECKHX.
cemecTp(IK) OaJoB.
KomnnuectBo Omieros - 27.
buner cocront w3 4 3amanui: 2
2 . OneHuBaercs oT 210 5
DK3aMeHAIMOHHBINOUIIET | TEOPETUUECKUXU 2 MPAKTHYECKUX.
cemecTp(IK) 0aioB.

Konunuectso OmiieTos - 27.




OIMUCAHME HIKAJI OHEHUBAHUA

[Tokazatens omenku ocBoeHusi OOIl ¢opmupyeTcss Ha OCHOBE OOBEAMHEHUS TEKYIIETO
KOHTPOJISI HTIPOMEKYTOUHON aTTECTAIMN 00yYaromerocs.

[TokazaTtenb peWTHHTra MO KaXJIOMy MPEIAMETY BbIpaXKaeTcsi B MPOLEHTaX, KOTOPBI
MOKa3bIBAETYPOBEHD MOATOTOBKH CTYICHTA.

Texymuit koHTposib. Mcmomb3yercst S5-OamubHas cucrteMa oleHuBaHusA. OIlneHKa paboThl
CTyJEHTa BTEUEHHHM CEMECTpa OCYIIECTBISETCS MpENnojiaBaTeIeM B COOTBETCTBUU C pPa3pabOTaHHON WM
CUCTEMOMOIICHKH Y4eOHBIX JOCTHKEHHH B Ipoliecce 00yueHus o JaHHOMY MpPEAMETY.

B pabGounx mnporpammax AMCUMIUIMH (IIPEIMETOB) W MPAKTUK 3aKpeIUIeHbl BUIBI
TEKYIIETOKOHTPOJIS, IUIAHUPYEMbIe pe3yJbTaThl KOHTPOJIBHBIX MEPONPUSATUH U KPUTEPUU  OLICHKHU
y4eOHBIHTOCTHIKCHHM.

B Teuenue cemecTpa mpernoaaBaresaeM MPOBOAUTCS HE MeHEe 3-X KOHTPOJIbHBIX MEPOIPHUITHIA,
MOOIEHKE AESITENIbHOCTU CTYyICHTA.

[IpomexyTtounas artrecranusi. Vcmonb3yercsi S5-OamnbHas cucrteMa oneHuBaHus. OleHka
paboOTHICTy/IGHTa 1O OKOHYAHMUIO TMpeaMera (4acTh TpeaMeTa) OCYIIECTBISIETCS IMpernojaBaTesieM B
COOTBETCTBUHU CPa3paOOTaHHON UM CHUCTEMOW OIEHKU IOCTIKEHHUI CTyJIeHTa B Ipolecce OO0ydeHHs IIO0
naHHoMy mnpeamerty.llpomexyTouHas aTTecTanus TakKe TMPOBOJUTCS IO OKOHYAHUIO (HOPMHUPOBAHUS
KOMIIETECHIINI.



IToxa3aTesb OLEHKH

Ilo 5-0a/JILHOM cucTEMe

XapakTepHCTHKA MOKa3aTeJst

100% - 85%

OTJIIMYHO

00J1aJat0T TEOPETUYECKUMHU 3HAHUSIMU B TIOJTHOM
00beMe,[TOHUMAIOT, CAMOCTOSITENIEHO YMEIOT
IPUMEHSTh,UCCIIEI0BATh, UICHTU(UIIMPOBATS,
aHAJIN3UPOBATh,CUCTEMATU3UPOBATh, PACIIPEAEIATD T10
KaTeropusiM,paccunuTaTh MokKa3aTesu,
KJ1accu(uIupoBaTh,pa3padaTbBaTh MOJIEINH,
JITOPUTMU3UPOBATH, YIPABIATh,0pPTaHU30BATb,
IUIAHUPOBATh MPOLIECCHI UCCIIEA0BAHNUS,0CYIECTBIISATh
OLIEHKY PE3YyJIbTaTOB Ha BBICOKOM YPOBHE

84% - 70%

XOpOLIO

00J1a]at0T TEOPETUYECKUMHU 3HAHUSIMU B TIOJTHOM
00beMe,[TOHUMAIOT, CAMOCTOSITENIEHO YMEIOT
IPUMEHSTh,UCCIIEI0BATh, UICHTU(DUIIMPOBATS,
aHAJM3UPOBATh,CUCTEMAaTU3UPOBATh, PACIIPEACIISATH 110
KaTeropusM,paccunuTaTh MoKa3aTesu,
KJ1accu(pUIIUpOBaTh,pa3padaTbIBaTh MOJIEIH,
QITOPUTMU3UPOBATH, YIPABIATH,0pPTaHU30BATbD,
TUTAHUPOBATh MIPOLECCHI UCCIIEJOBAHUS,0CYIIECTBIISATh
OLICHKY pe3yJIbTaTOB.

MoryT OBITb JONYIICHBI HEJOYETHI,
WCTIPABJICHHBIECTYJICHTOM CaMOCTOSITEIFHO B IPOIECCE
paboThl (OTBETAM T.1I.)

69% - 50%

Y0BJIETBOPUTEIILHO

00Ja1a10T 0OIIMMH TEOPETHUECKUMHU 3HAHHSIMH,
YMCIOTHpI/IMeHSITB, uccieaoBarTh,
I/IZIGHTI/I(bI/IIII/IPOBaTB,aHaJ'II/I?)I/IpOBaTI), CI/ICTCMaTI/I3I/IpOBaTB,
pacnipeneNsaTh MOKaTerOPHUsIM, PACCUUTATH
MOKa3aTelu,KJ1accu(pUIMpoBaTh, pa3padaThiBaTh
MOJIEJIN,aJITOPUTMU3UPOBATH, YIIPABIIATS,
OpPTraHHU30BaTh,JIAHUPOBATH IMPOIIECCHI HCCIIC0BAHNS,
OCYIIECCTBIISATHOIICHKY PE3yJIbTATOB HAa CPETHEM YPOBHE.
JlormyckaroTcst OIMOKH, KOTOPBIE CTYJICHT
3aTPYIHACTCIUCIIPABHTD CAMOCTOSTEIIBHO.

49 % u MmeHee

HCYIOBJICTBOPHUTCIIBHO

00JIa1ar0T HE MMOJIHBIM 00BEMOM OOIIHX
TEOPETUICCKUMU3HAHUSMHE, HE YMEIOT CAMOCTOSTEIBHO
MPUMEHSITh,HCCIICI0BATh, HICHTU(DHUIIUPOBATD,
aHAJIM3MPOBATh,CHCTEMATU3UPOBATh, PACIIPEACIIATH IO
KaTeropHusIM,pacCUYUTaTh IMOKA3aTEIH,
Kiaccu(UIUpoBaTh,pa3padaThIBaTh MOJICIH,
AJITOPUTMHU3UPOBAThH, YIIPABIATh,0pPTaHU30BATh,
TUTAHUPOBATH MPOIIECCHI HCCIEA0BAHNUS,0CYIIECTBIISATh
OLICHKY Pe3yJbTaTOB.
He cdhopMupoBaHbl yMeHUSI U HABBIKH TSI

]

100% - 50%

3a4TCHO

XapaKTCPUCTHKA ITOKA3aTCJIA COOTBETCTBYCT
KOTIIMIHO» ,«XOpPOLIO», KYAOBJICTBOPHUTCIBLHO»

49 % u meHee

HEC 3a4TCHO

XapaKTCPUCTHKA ITOKA3aTECJIA
COOTBCTCTBYCTKHCYAOBJIICTBOPUTCIILHOY

7. COAEP KAHUME NIPEIMETA

7.1. ConeprkaHue JeKIUA




Tema 1. Hayunsni meron mosnanusi npuponsl (JIP I'B1, I'B3, I'BS, I'B6, I'B7, 1IBI, IIB2, JIHB2,
JIHB3,/IHB4;

MII PYVY OU 1- 5, IIVY A BJIA 1- 6, ITYY BUJ 1-13, ITYY [ PcH 1-4, KYVY] O 1-7., PYV]l Co 1-
7,PYVY] Ck 1-4, PYY I IICuJIJT 1-3

I1P6 1- IIp6 10, I[TPy1- IIpy13)

O®u3uka - (GyHZaMeHTanbHAas Hayka O Tnpupoje. HayuyHblii MeTon TO3HAHUS U METOJBI
HCCIeI0OBaHUSA(DU3UUECKUX SIBICHUN.

HabmroneHnue u skcriepuMeHT B (pU3HKe.

CnocoOsl  u3MepeHus  (PU3WYECKWX  BEIWYMH  (QHAJIOTOBBIE M HHU(POBBIE  U3MEPUTEIHHBIC
MPUOOPHL,KOMITBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[TorpemrHocTn n3MepeHni GU3NIECKUX BETUIHH (a0COIOTHAS U OTHOCUTEIIBHAS).

MonenupoBanue (QU3MUECKUX SBICHUM W TIPOIECCOB (MaTepualibHas TO4YKa, aOCONIOTHO TBEPIOE
TEeJI0,uJIeabHasl JKUJKOCTh, HMJICAbHBIN Ta3, TOYeUHBIH 3apsia). ['mnore3a. Dusnyueckuil 3aKOH, TPAHUIIBI
eronpuMeHUMOCTH. DPuznyeckas Teopusi.

Pomb uw wmecro ¢usuku B QopMHpOBaHMM ~ COBPEMEHHOH  HAyyHOM  KapTUHBI MHpa, B
MPAKTHYECKONUACSITEIbHOCTH JTIOACH.

YyeHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE PadOThI, MPAKTUKYM.

WN3mepenue cuibl TOKa M HampsHKEHUS B LENU MOCTOSHHOTO TOKAa IPH TIOMOIIM AaHAJOTOBBIX U
UG POBBIXU3MEPUTETHHBIX IPUOOPOB.

3HakoMCTBO ¢ IM(poBoit maboparopueii mo gusuke. [Ipumepsl n3mMepeHus: GU3NYECKUX BETUINH MPUTOMOIIH
KOMIBIOTEPHBIX TATYUKOB.




Tema 2. MexaHuka.

(JIPI'B1,I'B3, I'B5, I'B6, I'B7, 11B1, I1B2, JIHB2, JIHB3, /IHB4;

MII PYVY OU 1- 5, IIVY A BJIA 1- 6, ITYY BUJ 1-13, ITYY [ PcH 1-4, KYY] O 1-7., PYVY]l Co 1-
7,PYVY Cxk 1-4, PYY TICu1JI 1-3

ITP6 1- IIp6 10, ITPy1- IIpy13)

Kunemaruka.

Mexannueckoe nBmxkeHue. OTHOCUTENFHOCTh MEXaHUUECKOTO JABIKeHus. Cructema oTcyera.

[Ipsimas 1 oOpaTHas 3a7a4 MEXaHUKH.

Panuyc-BekTOp MaTepranbHOM TOUKH, €0 MPOSKIUU Ha OCU CUCTEMbI KOOpAUHAT. TpaekTopus.
[Tepememnienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepUaIbHOW TOUKH,UX
MPOEKIIUU HA OCH CUCTEMbI KoOpAuHAT. CI0XKEeHHE MepEeMEIICHUN U CII0KEHNUE CKOPOCTEH.

KpuBonuneiiHoe  aBmkeHue. J[BMkeHHE  MaTepHalbHOM TOYKM MO  OKPYXKHOCTH. YTIIOBass H
nuHenHasckopocTh.  Ilepmom wm  dacrora  oOpamenusa.  LleHTpocTpemutenbHOoe  (HOpMaJIbHOE),
KacaTelbHOe(TaHTeHI[MAJIbHOE) U TIOJTHOE YCKOPEHUE MaTepUaIbHON TOUKHU.

TexHudeckue yCTPOMCTBA M TEXHOJOTMYECKHME  TIPOILECCHI:  CHOUAOMETP, JIBM)KCHHE  CHAapsIOB,
IEITHBIE, IIECTePEHYAThIC U PEMEHHBIE TIepeIau, CKOPOCTHBIC TU(THI.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.
CpaBHeHME MyTeW, TPACKTOPUA, CKOPOCTEH IBM>KEHHS OJTHOTO U TOTO K€ TeJla B Pa3HbIX CUCTEMAX OTCUETA.
JunHamuka.

ITepBoiit  3akoH  Hprotona. HHepumanpHble  cuUcTeMbl  OoTcyeTa.  [IpuHUOMI ~ OTHOCHUTEIBHOCTH
lNanunes. HennepruanbHble cucTeMbl OTCUeTa (ONpeaesieHne, IpuMephl).

Macca Tena. Cuina. [IpuHIMn cyneprno3uiuu Cull.

Bropoii 3akon HetoTOHA 1J11 MaTepuaaIbHONM TOYKH.

Tpetuii 3akoH HproTOHA 1J11 MaTepUaIbHbBIX TOUEK.

[IpyuHIKII OTHOCUTEIBHOCTH.

Kauenne  nByx  OWIMHApPOB  WIM  IIApPOB  Pa3HOM  MacChl € OAMHAKOBBIM  YCKOPEHUEM
OTHOCHUTEJIbHOHEMHEPLIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHuE paBHOAECHCTBYIOLIEH MPUIOKEHHBIX K TEIY CHJI C IPOU3BEIEHNEM MAacChl T€jla Ha EFOYCKOPEHUE B
MHEPLUAIbHOW CUCTEME OTCYETA.

PaBeHCTBO cHJl, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOAECUCTBUS TEl.

H3mepenne macce o B3auMoJICUCTBHIO.

HesecomocTts.

Bec Tena npu yckopeHHOM NOJbEME U NaJACHUU.

3aKOH BCEMUPHOT'O TATOTEHHsI. JKBHBAJICHTHOCTh T'PAaBUTALIMOHHOW U HHEPTHOM MacCHhI.

Cuna TspkecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOIHOTO MAJICHUSI OT BBICOTHI HAJl TOBEPXHOCTHIO TUIAHETHI HOT
reorpapuuecKoi MupoThl. J[BrKeHHe HEOSCHBIX TEN U UX CIyTHUKOB. 3akoHbl Kerutepa. [lepBaskocmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akon ['yka. Bec Tena. Bec tena, 1BmKyIerocsi ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe TpeHnue. Cuia TpeHUs CKOJIbKeHUs U cuia TpeHus nokos. Koagdunuent tpenus.Cuna
COTIPOTHUBIICHUS TIPU ABUKCHUU TeJIa B )KUJKOCTH WJIU Ta3e. YIPYTHe U HEYIIPYTHUe CTOJIKHOBEHUSI.
VYpaBHenue bepHyiun 715 U1eaTbHOM JKUIKOCTH KaK CIIEICTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKOMIHEPTUH.

CraTtuka TBEpIOro Tena.




AbcomotHOo TBepaoe Teno. lloctymarenpHoe M BpallaTeabHOE JBUKEHHE TBEpAOro teia. MoMeHT
cunblIlnedo cunel. CiioxeHue Cuil, MPUIOKEHHBIX K TBEpAOMY Teiy. LleHTp Tsokectu Tena.
VYcnoBus paBHOBECHs TBEPAOIO Tela.

YcroitunBoe, HeyCTOWYMBOE, O€3pa3InYHOE PAaBHOBECHE.

TexHuueckue yCTpOWCTBA U TEXHOJOTMYECKHE  IPOLECCHI:  KPOHIUTEHH, CTPOMUTENIBHBIA  KpaH,
peLIETYATBIEKOHCTPYKLIUH.

JeMoHcTpanuu.

VYciioBus paBHOBECHS.

Bunael paBHOBECHS.

Y4eHn4ecKuil SKCIIEpUMEHT, T1abopaTOpHbIe pabOThI, MTPAKTUKYM.

HccenenoBanue yciioBul paBHOBECHS TBEPIOTO TENA, UMEIOIIETO OCh BPALLCHHUS.

KoHcTpynpoBaHue KpOHIITEMHOB U pacyeT CUJl YIPYTOCTH.

H3ydenue ycTOHYMBOCTH TBEPAOTO TENA, UMEIOLIETO IUIOMIAb ONOPBI.

3aKOHBI COXpPaHCHUA B MCXAaHUKE.

NmMnynsc MaTepuanbHON TOYKH, CHCTEMbI MAaTEPHANIbHBIX TOUEK. LIeHTp Macc cucTteMbl MaTepuanbHBIXTOYCK.
Teopema o0 IBMKEHUH IIEHTPA Macc.

NmMnynbse cumbl 1 13MEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTnBHOE IBMKCHUE.

MoMeHT uMItysbca MaTepUAILHON TOUKH.

PaGora cuibl Ha MaoOM U HA KOHEYHOM IEePEMEIICHUH.

MOoOIIHOCTh CHIIBL.

Kunernueckast sHeprus MmaTepuanbHOi Touku. Teopema 00 U3MEHEHNN KHHETHUECKON YHEPrHUMAaTepHAIbHOM
TOYKH.

HOTGHHI/IHJ'II)HI)IG U HCIOTCHUOUAJIBHBIC  CHUIJIBI. HOTGHHI/IaIH)HaSI OHEPTIU. HOTGHHI/I&J’IBH&SI OHEPTUid
ynpyroae@opMupoBaHHOM mnpykuHbl. [loTeHIManbHas SHEPrusi Tena B OJHOPOJHOM TPaBUTALMOHHOM
nosie.[loTeHnnanpHas PHEprus Tejia B TPABUTAIIMOHHOM TI0JIE€ OJHOPOJHOTO Imapa (BHYTPH U BHE Iapa).
Bropaskocmuueckas CKOpocTh. TpeThst KOCMUYECKass CKOPOCTb.

Cs3p  pabOThl HEMNOTEHUHUAIbHBIX CHJI C M3MEHEHHMEM MEXaHHMYeCKOW OJHEPrMM CHUCTEMBbI Tell.
3aKOHCOXPaHECHHSI MEXaHUYECKON SHEPIUH.




Tema 3. MonekynsipHas pu3MKa U TEpMOIUHAMUKA.

(JIPI'B1, I'B3, I'BS, I'B6, I'B7, [1B1, [1B2, /IHB2, IHB3, /IHB4, OB1, TB3, TB4,9xB2, OxB2, OxBS;

MII PYV] O 1- 5, IYYA BJIA 1- 6, ITYYA BUA 1-13, ITYY PcU 1-4, KYY O 1-7., PYV]I Co 1-
7,PYVY] Ck 1-4, PYV ] IICulJI 1-3

I1P6 1- IIp6 10, I[TPy1- IIpy13)

OcCHOBHBIE TIOJ0KEHUS MOJIEKYIsIpHO-KuHeTHYeckon Teopun (MKT),

ux onbiTHOe obocHoBanwe. Juddysus. bpoyHoBckoe  nBmwkeHue. XapakTep  JABWKEHUS U
B3aMMOJICHCTBUSIUACTHUI] BellecTBa. MoJienu CTPOEHHUs Ta3oB, JKUIKOCTEM M TBEPAbIX Ted U OObSICHEHHE
CBOMCTB BEIECTBAHA OCHOBE 3THX Mojeneil. Macca u pa3smepsl MoJiekyn (atomoB). KomnuecTBo BeriecTa.
[TocrosHHassABoraapo.

TennoBoe paBHOBecue. TemmepaTypa u criocoOsl ee m3mepenus. [llkana remnepatyp Llenbcus.

Monenb uieanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKON TEOpHH: YaCTHIIBI Ta3a JIBUXKYTCS XaOTUYECKU MHE
B3aMMOJICHCTBYIOT JPYT C APYTOM.

lazoBbie  3akoHBl.  YpaBHeHue  MenneneeBa-Knanelipona.  AOcomoTrHas — Temmeparypa  (Imkana
temriepatypKenpBuHa). 3akoH JlampToHa.

W3ompouieccel B HaeadbHOM  Ta3e € IMOCTOSHHBIM — KOJMYECTBOM  BemlecTBa. [ 'paduueckoe
IPEeJICTaBICHUEN30IPOLIECCOB: H30TEPMa, U30X0pa, u3o00apa.

CBsi3p  MeXIy [JaBlI€HHEM U CpelHeH KHHETUYECKOM DJHepruei MOCTyNaTreabHOro  TEMJIOBOIO
JBUKEHHUSIMOJIEKYJT UIAIbHOTO Ta3a (OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KHHETUUYECKONH TEOPUU UACATBEHOTO
ra3a).Cesa3p aOCOJIOTHOW TemrepaTypbl TEPMOJWHAMUYECKOW CHCTEMBI CO CpelHeH KHUHEeTHYeCKOil
SHEPTrUEHNOCTYNaTeIbHOTO TEIIOBOTO JABMKEHHUS €€ YaCTHll.

Tepmoaunamuka. TemioBbie MalIuHBI.

Hynesoe  Hawao  TepMoauHaMHMKH.  YpaBHeHue  Menzeneesa-Knaiinepona,  BbIpakK€HHE UL
BHYTPEHHEHDHEPIUU OJHOATOMHOTO UACAIIBHOIO ra3a.

Ileppoe u BrOpoe Havana TepMoauHaMuku. KonmdectBo Ttemnorsl. TemnoeMmkocTn ynenbHas U
MoJsipHas. AinabatHsliit pouecc. [Ipunnuns! aeficTBus TerioBbix MammH. KIT/L.

MakcumansHoe 3Hauenue KI1/I. [ukn Kapho.

ArperaTHble cocTOsIHMS BelecTBa. Ma30Bble MepeXobl.

[TapooGpazoBanue u KoHAeHcalus. VicnapeHue u KunieHue. Y iesibHas TeIuioTa napooopa3oBaHusl.
Hacpiiennele 1 HeHacwlllleHHble Hapbl.  KadecTBEHHass 3aBUCMMOCTb  IUIOTHOCTM M JIaBICHUS
HACBIIIEHHOTOMapa OT TeMIepaTypbl, UX HE3aBHUCUMOCTb OT OOBEMa HACHIIIEHHOI'O Mapa. 3aBUCHUMOCTb
TEMIEPATYPHIKUIIEHUS OT AABJICHUS B KUIKOCTH.

Brnaxxnocts Bo3yxa. AGCOTIOTHAS M OTHOCUTENbHAS BIAXKHOCTb.

Teepnoe Temo. Kpucrammmueckue u amopdHble Tena. AHU30TPOINUS CBOWCTB KpucTamioB. [lnaBrnenue
UKpHCTAIIM3aIM. Y IebHas TeryioTa miasieHus. Cyonumanus.

Hedopmarun TBeproro tena. Pactskenue u cxarue. Cnsur. Moayns FOwra. [penen ynpyruxaedopmariuii.
TemoBoe paclMpeHHe SKUIKOCTEM W TBEpABIX Tel, OOBEMHOE M JIMHEMHOE  pacIIUpEHHE.
AHTapMOHU3MTEIJIOBBIX KOJeOaHM YacTHIl BEIIECTBA KaK INPHUYMHA TEIUIOBOTO paclIMpeHus Ten (Ha
KaueCTBEHHOMYPOBHE).

[IpeoOpaszoBanue YHEPTUM B PA30BBIX MEPEXOax.

YpaBHEHHE TEIUIOBOTO OanaHca.

[ToBepxHocTHOE HaTsDKeHHE. KoadduuueHT moBepXHOCTHOTO HaTshKeHUs. KanwuisapHele siBieHus./{aBinenue
MO/, ICKPHUBJIEHHOM MOBEPXHOCTHIO xKuAKoCcTH. Dopmyna Jlanmnaca.

TexHuueckue yCcTporuCTBa U TEXHOJIOTHYECKHE MPOLECCHI: JKUJIKUE KPUCTAILIBI, COBPEMEHHBIE MaTEPHAJIBI.
JeMoHcTpanmu.

TennoBoe pacmmpeHue.

CBolicTBa HaCHIIEHHBIX [1aPOB.




Kunenue. Kunenne npy moHMXEHHOM JIaBJICHUH.

H3mepenue cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITEI ¢ MBIIBHBIMU TNIEHKAMH.

CMmauunBaHue.

KanunnspHeie siBjeHUSI.

Monenu HEHLIOTOHOBCKOM KUIKOCTH.

CniocoObl U3MEPEHHS BIAKHOCTH.

HccnenoBanue HarpeBaHuUs M TUIABJICHHUS KPUCTAIUIMYECKOTO BEIIIECTBA.

Buner nedopmanuii.

Hab6mronenue manbix nedopmanuii.

YyeHnueckui IKCIIEPUMEHT, JIa0opaTOpHbIE PabOThI, MPAKTUKYM.

N3yyenne 3aKkOHOMEPHOCTEN HCTTAPEHUS KUTKOCTEH.

N3mepenue yaenbHOM TEMIOTHI MIABJICHHUS JIbA.

N3yyeHne cBONCTB HACHIIIICHHBIX MAPOB.

N3mepenue abCoMOTHON BIaKHOCTH BO3yXa M OIEHKA MACChl TApPOB B TOMEIICHUU.
N3mepenue ko3 uirienTa moBepXHOCTHOTO HATSKEHUS.

W3mepenune monyns FOHra.

HccnenoBanue 3aBucuMoctd AeGopMaIiii pe3HHOBOTO 00pasiia OT MPUIOKEHHON K HEMY CHITHIL.




Tema 4. DnexkTpocTaTrka U JIEKTPOINHAMUKA

(JIP AHB2, IHB3, IHB4, OB1, TB3, TB4, DxB2, 3xB2, 5xBS5, IHII1, I1HII3;

MIT PYVJ BU 1-5, IYYA BJIA 1- 6, [TYYJ BUA 1-13, IYVY] PcU 1-4, KYY O 1-7., PYY] Co 1-
7,PYVY] Ck 1-4, PYV] TICuJlJI 1-3

I1P6 1- IIp6 10, I[TPy1- Ipy13)

DIIEKTPUUYECKOE TOJIE.

DIneKTpr3anus Tel U €€ MPOSBICHUA. DIIEKTPUYECKU 3apsa. JBa Buaa snekrpuueckux 3apanoB.IIpoBonHukwy,
JUAJIEKTPUKN U TIOTYIPOBOJHUKH. DJIEMEHTAPHBIN dJIEKTPUUECKUAN 3apsi. 3aKOH COXPAHEHUSAIEKTPUIECKOTO
3apsa.

Bzaumopeiictue 3apsanoB. Toueunsie 3apsnbl. 3akoH KyioHa.

DnekTpuyeckoe notie. Ero neiicTere Ha 3JIEKTPUUYECKUE 3apsibl.

HamnpsbkeHHOCTh  A1ekTpudeckoro mons. [lpoOHbrit 3apsn. JIMHUKM  HaNpsHKEHHOCTH  AJIEKTPUYECKOTO
11oy1s1. OTHOPOIHOE AIIEKTPUUECKOe noJje. [IpuHumn cynepno3uimm JIEeKTPUIECKUX MOJICH.

[ToreHManbHOCTH AJIEKTPOCTATUYECKOTO OJIAL. Pasnocts MOTCHI[UAJIOB 51 HaIpsKEHUE.
[ToreHuumanpHasdHEpPrus 3apsaa B JJIEKTPOCTaTHUECKOM Ione. [loTeHnman 3JIeKTpOCTaTU4ECKOTO IOJIS.
CBSI3pHAIIPSDKEHHOCTH T10JI1 M PA3HOCTH MOTEHLMAJIOB JUISl 3JIEKTPOCTATUUECKOI0 MOJs (KaK OJHOPOJHOIO,
TaK MHEOJHOPOHOTO).

[IpoBOHMKY B 3IIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECHUS 3apsI0B.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM I0JI€E. J{UdIeKTpudecKas NpOHUIAEMOCTh BELIECTBA.

Konznencarop. D1neKTpoeMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTb IIJIOCKOI0 KOHAEHCATOPA.

[TapamiensHOE coeMHEHNE KOHIEHCATOPOB. [locnenoBaTenbHOE COEAMHEHUE KOHAEHCATOPOB.

OHeprus 3apsKEHHOI0 KOHAEHCATOopa.

JIBrKeHNE 3apsyKEHHOM 4acTULIbI B OJHOPOJAHOM 3JIEKTPUYECKOM TIOJIE.

ITocTOSIHHBIN PIEKTPUUECKUM TOK.

Cuna toka. [TocTosiHHBIN TOK.

VYcnoBus cymecTBOBaHUS MOCTOSIHHOTO AJIeKTpuueckoro Toka. Mcrounuku Toka. Hanpsbxenue U u O/1C .
3axon OMa a1 yyacTKa IeTH.

DNEKTPUUECKOe CONPOTUBJICHHE. 3aBUCUMOCTh CONPOTHBIICHUS OJHOPOAHOIO MPOBOJHUKA OT €ro JJIMHBI
WILJIOIIAIN ITONIEPEYHOTO CEYEHUs. Y ACIbHOE CONPOTUBIICHNE BEIIECTBA.

Pabora anexrpuueckoro Toka. 3akon Jxoyns-Jlenna.
MOoOmHOCTB 2JEKTPUYECKOrO TOKA. TeIuioBast MOLHOCTb, BbLAEIAEMAast HA PE3UCTOPE.

OJIC wu BHyTpeHHEE CONpPOTUBICHHWE MCTOYHHMKA TOKa. 3akoH OMa mig TOJHOH (3aMKHYTOM)
3NeKTpUYecKoreny. MomHoOCTh uCTOYHUKA ToKa. KopoTkoe 3aMbikaHueE.
KonzaeHncarop B 11enu mOCTOSIHHOTO TOKA.

MaruutHoe noJe.

B3anMopneicTBue TMOCTOSHHBIX MAarHUTOB M TNPOBOJHUKOB C TOKOM. MarnutHoe 1one. Bektop
MarHUTHOMMHAYKIUH. [[puHIMI Cynepno3uiiuy MarHUTHBIX ITosIel. JIMHUM MarHUTHOW MHTyKIIMH.
MarnuTHO€ 1noJjie TPOBOHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U KPYroBoro BUTKa). OneITOpcTeaa.

Cuia AMnepa, €C HAIIpaBJICHHUC U MOAYJIb.
Cuia ﬂopeHua, €C HaIllpaBJICHUEC U MOAYJIb. I[BI/DKCHI/IC SapH)I(GHHOﬁ JacTullbl B OJHOPOAHOM
MardutTHomIoae. PaboTa criibl HopeHua.




MarsuTHOE I10JI€ B BEIIIECTBE. q)ep]I)OMaFHeTI/IKI/I, napa- 1 InaMaraCTUuKH.

SIBneHue HIEeKTPOMArHUTHON UHAYKIUH.

[Torox Bekrtopa wmarautHOW wHAYKIHH. OJC wWHAYKOUH. 3aKOH DJJIEKTPOMAarHUTHOW  WHIYKIIUH
®apanesa.Buxpesoe anexkrpuueckoe monie. Tokn Dyko.

OJIC MHIYyKIIMY B MPOBOJIHUKE, JIBHXKYILEMCS B OJJHOPOJIHOM MarHMTHOM ITOJIE.

[IpaBuino Jlenna.

WupyktuBHOCTh. KaTymka WHIYKTHBHOCTH B LENH IOCTOSHHOTO TOKA. SIBI€HHME CaMOMHIYKIIWU.
O J1CcamonHAYyKINH.

DHeprust MarHUTHOTO TOJIS KATYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.




Tema 5. KonebaHus 1 BOJIHEBI

(JIP TB3, I'B5, I'B6, I'B7, IIB1, I1B2, JJHB2, AHB3, JJHB4, OB1, TB3, TB4, DxB2, DxB2, DkBS5,
IIHIT1,ITHIT3

MII PYVY DU 1- 5, IYYI BJIA 1- 6, ITYYA BUA 1-13, IIYY/ PcU 1-4, KYY] O 1-7., PYV] Co 1-
7,PYV]I Cx 1-4, PYY O TICuJIJT 1-3

I1P6 1- Ip6 10, ITPy1- Ipy13)

MexaHn4eckue KoacOaHus.

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHHUS.
I"apmonnueckue kojaedanus. KnaeMarndeckoe v THHAMUYECKOE OMMCAHKHE. DHEPreTUYCCKOE OMMCaHNe(3aK0H
COXPAaHECHHS MEXaHMYCCKON SHepruu). BbIBOA JMHAMHYECKOIO ONMHCAHUS FapMOHHYCCKUXKOJICOAHMH U3 UX
9HEPreTHYECKOr0 U KHHEMATHUECKOIO OIMMCAHUS.

Avmmurynga uw  (asa  koneOammii. CBsI3p  aMIUATYABI  KOJIGOAQHWH  HMCXOJHOW  BEIUYHHBI  C
aMILTUTY IaMHUKOJIEOAHUN €€ CKOPOCTH U YCKOPEHUSI.

[Tepuon u yactora konebanuii. [leproa ManbIx CBOOOJHBIX KOJieOaHUN MaTeMaTHYeCKOro MastHuka.llepuon
CBOOOJTHBIX KOJIEOAHUM TTPY>KUHHOTO MAasITHHKA.

[TonsaTue o 3aryxaromux kosieOaHusx. Beinyknennsie koiebanus. Pezonanc. PesonancHas kpuas.Biausaue
3aTyXaHHUs Ha BUJ pE30HAHCHON KPUBOM. ABTOKOJICOaHMS.

Koneb6arenbublit kKoHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIeOaHHUs B UICATBHOM KOJIe0aTeIbHOMKOHTYPE.
®opmyna Tomcona. CBsi3b aMIUIMTYJBI 3apsijia KOHJAEHCATOpa C aMIUIMTYJOW CHJIBI TOKa BKOJIEOATEIbHOM
KOHTYE.

3aKOH COXpaHEHUs SHEPTUH B UCATHLHOM KOJe0aTeIbHOM KOHTYpE.

3aryxaromue 3JIeKTPOMarHUTHbIE KosieOaHus. BeIHyKICHHBIE JIEKTPOMarHUTHbIE KOJIeOaHUs.

ITepemenHbIli TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYJAHOE€ M JACHCTBYIONIEE 3HAYEHUE CHJIBI TOKA
MHANPSOKEHUS TIpU Pa3IuyHoON (hopMe 3aBUCUMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CunyconpanbHbli TEpEMEHHBI TOK. Pe3ucrtop, KOHIEHcCAaTOp W  KaTyllka HMHAYKTUBHOCTH B
HENMUCUHYCOUIATBHOTO MMEPEMEHHOTO0 TOKa. Pe3oHaHC TOKOB. Pe30HaHC HanpsiyKEHHIA.

NneanpHbiii TpanchopmaTop. [IpousBoacTBo, nepeaava u notTpedieHrne IEKTPUISCKON SHEPTHH.

MexaH4ecKue U AJIEKTPOMArHUTHBIE BOJTHBI.
MexaHnueckue BOJHBI, YCIOBHS HMX pacnpocTpaHeHus. llomepedHble W NPONOJBHBIC  BOJHBI.
[lepuon,ckopocTh pacmlpocTpaHeHHss W JuiMHA BOJIHBL. (CBOWCTBA MEXaHMYECKHUX BOJIH: OTpPaXKCHUE,
nperoMIeHue, uHTepHepeHIus U JUPpaKius.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBoe 3arps3HeHHEe OKPYKAIOIIeH cpebl.

DNEeKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3IYUYEHHS 3JIEKTPOMArHUTHBIX BOJH. B3auMHas OpHeHTausIBEKTOPOB
B DJIGKTPOMArHUTHOW BOJIHE.

CBoiicTBa 3NIEKTPOMATrHUTHBIX BOJH: OTpaKEHUE, MPEIOMIICHHE, TONSpU3aIs, MHTepPEpEeHINs UANPPAKIIHSL.
[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHre 2IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIBI pagHOCBA3U U TeNeBUACHU. Paanonokanus.

Orntuka.

[IpssMonuHENHOE pacpOCTPaHEHHUE CBETA B OJHOPOAHOM cpene. JIyd cBeTa. ToueuHblil MCTOYHHK CBETA.
OTtpakeHue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoenne n3obOpakeHuit B miockom 3epkaie.Cdepuueckue
3epKana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHsI CBeTa. AOCOIOTHBIN MOKa3aTeb mpelomMiIeHus. OTHOCUTEIbHBIN
nokasareib MnpenomiaeHus. [loCTOSHCTBO YacTOThl CBETa W COOTHOLIEHHE [UIMH BOJIH IPHUIEPEXoje
MOHOXPOMaTHYECKOI'0 CBETa Yepe3 I'paHully pas3zesia ABYX ONTHYECKUX Cpel.

Xon nyueit B mpusme. ucnepeust ceera. CoxxHbIi coctaB 6enoro cera. LBer.




[TonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yroi MojaHOro BHyTPEHHETO OTPaKEHMUS.

Coluparoniue ¥ pacceuBaroniue JUH3bI. ToHKas nuH3a. DOKYCHOE pacCTOSHHE M ONTHYecKas Cuja
TOHKOMJIMH3BI. 3aBHCUMOCTH (DOKYCHOTO PACCTOSHUS TOHKOH ceprueckoil JHH3BI OT €€ TeOMETpUH
MOTHOCHUTEIILHOTO TIOKa3aTens npenomieHus. @opMyra TOHKOW JTUH3BI. Y BETUYEHUE, TaBAEMOE JTMH30M.

Tema 6. OcHoBbl crienuanbHOM Teopun oTHocutenbHocty (JIP T1B1, T1B2, IHB2, JIHB3, JIHB4, 5B1,TB3,
TB4, OxB2, OxB2, OxB5, [THIT1, [THII3;

MII PYV/] OU 1- 5, IYYA BJIA 1- 6, 1YY BUJ 1-13, ITYV] PcU 1-4, KYY O 1-7., PYVY] Co 1-
7T,PYVY] Ck 1-4, PYY I IICuAJ1 1-3

I1PG 1, ITp6 3 - IIp6 5, Ip06 7, I1p6 9, [1p6 10, ITPy1- Ilpyl3)

['pannLBI TPUMEHNMOCTH KIACCUYECKON MEXaHUKHU. [10CTymaThl cienualbHOW TEOPUH OTHOCUTEIIBHOCTH.
[IpocTpaHCTBEHHO-BpEMEHHOM WHTEpBAaJ. [Ipeobpa3zoBanus JlopeHna. Ycnosue
NpUYUHHOCTU.OTHOCUTEIBHOCTH OJJHOBPEMEHHOCTH. 3aMe/JICHUE BPEMEHH U COKPAILEHUE JITTUHBI.

DHEpPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTUIIBI.

CB3b MACCHI C SHEPTUEH U UMITYJILCOM PEISATUBUCTCKON YaCTUIBI. DHEPTHUs MOKOSI.

Tema 7. KsanroBas c¢usumka (JIPTIB1, I[1B2, JJHB2, AHB3, JHB4, 3Bl1, TB3, TB4, DxB2, 3kB2,
OxBS5,IIHIT1, [THII3;

MII PYV/] DU 1- 5, IYYA BJIA 1- 6, IYYA BU/J 1-13, ITYV] PcU 1-4, KYY O 1-7., PYVY]J Co 1-
7T,PYVY] Ck 1-4, PYY I IICuAJI 1-3

ITP6 1- IIp6 10, [1Py1- IIpy13)

KopnyckynsipHO-BOJIHOBOM Tyalin3M.

PaBHOBecHOE TemIoBoe M3MydeHue (M3aydeHrne abCoI0THO YePHOTOo Tena). 3akoH cMenieHuss Buna.l'unoresa
[Inanka o kBaHTax.
®DOoTOHBI. DHEPTHS K UMITYJIBC (DOTOHA.

®otorpdexr. Ompbitet  AI.  CroneroBa. 3akonHbl (oTodddexra. VYpaBHeHHe DWHIITEHHA  JUIA
dotorddekra."Kpacunas rpanuna” gorodddexra.

JlaBneHue cBera (B 4aCTHOCTH, JaBJIEHHE CBETAa Ha aOCOIIOTHO MOTJIOLIAIOUIYIO0 M a0CONIOTHOOTPAXKAIOLIYIO
nosepxHocTh). OnbiTel [1.H. JleGenena.

BonnoBsie cBoiicTBa yacTun. Bonusl ne Bpoiins. {nunaa BomaHs! ne Bpoiinst u pa3mepbl 001acTHIIOKAIN3AUT
JBKYIIEHCs yacTuiel. KopnycKyIsspHO-BOTHOBOM Ayanu3M. Judpakius 21eKTpOHOB HaKpHCTaIax.




Tewma 8. ®usuka atroma, snepHas pusuka (JIPIIBI1, I1B2, JIHB2, JIHB3, JIHB4, 5B1, TB3, TB4, OxB2,9xB2,
OkBS5, HHIT1, [THII3;

MII PYV/] DU 1- 5, IYYA BJIA 1- 6, IYYA BU/J 1-13, ITYV] PcU 1-4, KYY O 1-7., PYVY ] Co 1-
7T,PYVY Ck 1-4, PYY ] IICuAJI 1-3

I1PG 1- IIp6 10, ITPy1- IIpy13)

Hyxnonnas moaens sinpa ['eiizenOepra - MiBanenko. 3apsn sapa. MaccoBoe uucio siapa. M30Torsbl.
PanmnoaktuBHOCTH. Anb(a-pacmaj. IIEeKTPOHHBIA U TO3UTPOHHBINA OeTa-pacnan. ['amma-u3nydeHue.

3akoH paavO0aKTUBHOTO pacmana. PagnoakTuBHBIE HU30TOIIBI B MIPUPOJIE. CBoiicTBa
MOHM3UPYIOUIETON3Iy4YeHus. BiusHue paauoakTUBHOCTH Ha >KUBble opraHu3Mbl. EcTtecTBeHHBIN (oOH
u3nyuyeHus.Jlozumerpus.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macch spa.

Snepubie peakuuu. [enenue u cuntes saep. Anaepusie peaktopsl. [Ipobiemsl yrpaBisieMOroTepMosiiepHOTO
CUHTE3a. DKOJIOTUYECKNE aCIEKThl Pa3BUTHUS SAEPHON SHEPTETUKH.

Meroas! perucTpaluy U UCCIEA0BAHNS JIEMEHTAPHBIX YaCTHULL.

@®yHIaMeHTalIbHbIE B3auMOJIeHCTBUS. baproHsl, Me30Hb!I U enToHsl. [Ipencrasnenne o CTan1apTHONMOIEH.
KBapk-rirrooHHass Mozieip aJpOHOB.

®usuka 3a npenenamu CtannapTHod Mojenu. TemHast MaTepusi U TEMHasi SHEPIHsL.

EnuncTBO (DM3nveckoit KapTHHBI MHpA.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHE TPOLECCHl: J03UMETp, Kamepa BuibcoHa, snepHbII
peaKkTop,TEPMOSIEPHBIN pEaKTOp, aTOMHAast 00MOa, MAarHUTHO-PE30HAHCHAST TOMOTpadusi.

YyeHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE PadOThI, MPAKTUKYM.

HccnenoBanue TpekoB yacTull (1o TOTOBBIM GoTorpadusim).

WccnenoBanue paaroakTUBHOTO (hOHA ¢ MCIOJIB30BAaHUEM JI03UMETpA.

N3yuenue normnomieHus 6eTa-4acTul allOMUHHUEM.

7.2 ConepkaHre NPaKTHYECKUX 3aHSATUI 1 1a00paTOpHBIX paboT




N3mepenne yckopeHust CBOOOAHOrO NMajieHus (PEKOMEH0BaHO UCIOIb30BaHue U(POBOIl 1abopaTopun).
N3ydenue nBmxeHus Tena, OpOIIEHHOr0 TOpU30HTaIbHO. [IpoBepka rumnoress! o NpsIMORIPONOPLUOHATBHON
3aBUCHUMOCTH MEKIY JAIBHOCTBIO NIOJIETA U HAYAJIbHOM CKOPOCTBIO TENA.

W3yuenue nBuxkeHMs Tea 110 OKPYKHOCTH C ITOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NEPHOAA 00paIeHUs KOHUYECKOTO MasiTHUKA OT €ro MapaMeTpoB.

Pemenue 3a1a4y Ha IBMKEHUE TeJIa, OPOIIICHHOTO TI0JT YIJIOM K TOPH30HTY.
[IpodeccronanbHO-OPHEHTHPOBAHHOE COIEpKaHUE (CoepKaHNE TIPUKITATHOTO MOTYJIS)

Pemenue 3a1a4 Ha IBUKCHUC MaTepHaHBHOI\/'I TOYKH 110 )ICI\/’ICTBI/IGM IPHUITOKCHHBIX CHIIL.

CpaBHeHI/Ie CHJI TPCHHA IMOKOs, KAYCHHNA U CKOJIbKCHUS.

YyeHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE PadOThI, MPAKTUKYM.

N3mepenune paBHOICHCTBYIONIECH CHJT TPH IBMXKCHUH OpyCKa M0 HAKJIOHHOW MJIOCKOCTH.

[IpoBepka ruMoTe3bl O HE3aBHUCHUMOCTH BpPEMEHU JABW)KEHHUS Opycka I10 HAKIOHHOW IUIOCKOCTH Ha
3a/IaHHOEPACCTOSIHUE OT €r0 MacChl.

HccnenoBanne 3aBUCHMOCTH CHMJI yNPYTOCTH, BO3HHMKAIONIMX B MPYKWHE W PE3UHOBOM oOpasiue, OT
uxaepopMaIiim.

N3yuenue nBuxKeHHs] CUCTEMBI T€J, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JIErKuil OJI0K.

N3mepenue koaddunmerTa TpeHus 1Mo BeIUIrHe yriioBoro kodddurmenrta 3apucumoct FTP(N).
HccnenoBanue qrxeHus: Opycka 1o HAKJIOHHOM MJIOCKOCTH C MEPEMEHHBIM KO3 HUITUEHTOM TPEHUSI.
N3yyenue nuxeHus rpysa Ha Baldy C TPEHUEM.

IIpuMeHeHne 3aKk0Ha BCEMUPHOTO TAroTeHHs: HproTOHA, pelenne 3aaay.

Pemenue 3agau Ha CTaTUKY TBEPAOrO TEJA U YCIOBUS PABHOBECUS TBEPAOrO TENA.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyium 1715 1€ IbHOM KUIKOCTH KaK CIICJICTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKOMIHEPTUH.
TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHE TMPOLIECCHI: JBMIKEHHE PAKET, BOJOMET, KOIED,
NPy KUHHBIATUCTOJIET, THPOCKOI, (PUTYPHOE KaTaHWUE Ha KOHBKAX.

JeMmoHcTpanmmu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBMKCHUE.

N3mepeHne MOIHOCTY CUIIBI.

M3menenue sHepruu Tena mpu COBEPIICHUU PaOOTHI.

B3aumHbIe nTpeBpallleHUs] KHHETUYECKON M MOTEHIUAIBHOM SHEPruil MpH IEMCTBUM HA TEJIO CHJIBI TSKECTHHU
CHUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruy Npy CBOOOTHOM MaICHHH.

Y4eHnueckuit SKCIIepUMEHT, Ja00paTOpHbIE pabOThI, TPAKTUKYM.

N3mepenue ummyiibea Teaa o TOpMO3HOMY ITyTH.

W3mepeHune cusbl TSI, CKOPOCTH MOJIENHU SIIEKTPOMOOUIIS U MOLITHOCTH CHJIBI TATH.
CpaBHEHUE U3MEHEHMS UMITYJIbCA TENA C UMITYJILCOM CHUJIBL.

HccnenoBanue coxpaHeHUs: UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

N3mepeHne KHHETUYECKON SHEPTUU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHLIUAIBHOM YHEPIUU NPYKUHBI C pabOTOMN CUIIBI TPEHHUSL.
Omnpenenenue pabOThI CHIIBI TPEHUS NPH IBUKEHUU TeJla M0 HAKJIOHHOW TIOCKOCTH.

[IpodeccrnonanbHO-OPHEHTUPOBAHHOE COIEpKaHUE (CoIep KaHUE TIPUKITATHOTO MOTYJIS)
[IpumeHneHnne TeopemMbl 00 H3MEHEHUH KHHETHYECKON YHEPTrUy MaTepHaIbHOM TOUKH. Perenue 3amad.
Yrupyrue u Heynpyrue CTOJIKHOBEHHUSI.

Pemenue 3anay npodeccruonanbHON HApPaBIEHHOCTH.




Tema 3. MonekynsipHasi pu3HuKa U TEPMOIUHAMUKA.

(JIP I'B1,I'B3, I'BS, I'B6, I'B7, [1B1, [1B2, /IHB2, IHB3, /IHB4, OB1, TB3, TB4,9xB2, OxB2, OxBS5;

MII PYV] OU 1- 5, IIYVY] BJIJ 1- 6, ITYYJ BUJL 1-13, ITYV]] PcU 1-4, KYY] O 1-7., PYVY] Co 1-
7,PYY]I Ck 1-4, PYY IICu/IJI 1-3

I1P6 1- IIp6 10, [TPy1- Ipy13)

I'paduyeckoe  mpencraBiIeHME  TEPMOAMHAMHUYECKUX  IpoIeccoB.  PemmeHume 3agady Ha  3aKOHBI
U30IPOIIECCOBUICAILHOTO ra3a.

TexHuueckue yCTpOKCTBa u TEXHOJOTHYECKHE MPOLECCHI: TEPMOMETD, OGapomerp,
MOJIyYeHUEHAHOMATEPHUAJIOB.
JlemoHcTpanuu.

Mopnenu IBHKEHHUS YacTHUL] BEILIECTBA.

Mopenb 6pOyHOBCKOTO JTBH)KEHUSI.

Buaeoponuk ¢ 3anuchbio peabHOro OpOyHOBCKOT'O JIBUKEHHUS.
Juddyzus xuakocTent.

Mogens onbira IlITepHa.

[IputspkeHne MoseKyil.

Mopnenu KpUCTaNINYECKUX PEIIETOK.

HabmioneHue u ncciieioBaHue U30IpoIeccoB.

VY4eHnueckuit SKCIepUMEHT, JabopaTOpHbIe pabOThI, IPAKTUKYM.
HccrnenoBanue rmpolecca yCTaHOBIEHHsI TEIUIOBOTO PABHOBECHsI IPH TEIUIOOOMEHE MEXIy Tropsueit
UXOJIOMHOU BOJOM.

ArperaTHble COCTOSIHUS BelecTBa. @a30BbIe MEPEXOIbI.

[TapooOpazoBanue u koHneHcanus. Micmapenue u kuneHue. Y nefibHas TerioTa mapooOpa3oBaHus.

TBepnoe Tteno. Kpucrammmueckue u amopdHbple Tena. AHM30TPONUS CBOMCTB KpucTauioB. IlnaBneHue
UKpUCTAJUIM3AIMs. Y IebHas TeruioTa miasineHus. Cyonumanus.

[Ipeo6paszoBanue sHEprun B Pa3zoBbIX Mepexoax.

[IpodeccronanbHO-OPHEHTUPOBAHHOE COJIEpKaHUE (COIep KaHNe TPUKIIATHOTO MOYJIS)

Pemenue 3a1ay Ha ypaBHEHHE TEIUIOBOTO OaaHca.

N3yueHne n30TepMrUyECcKOro mnpoiecca

N3yueHnne n30xopHOro nporecca.

N3yuenne nzobapHoro mpoiiecca.

[IpoBepka ypaBHEHUSI COCTOSHHUSL.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLIECChl: XOJOAWUIbHUK, KOHIWULMOHEDP, AU3EIbHBII
UKapOIOpaTOPHBIM  JBUTATENH, napoBas  TypOuHa, MOJIyYeHUE CBEPXHM3KMX  TEMIIepaTyp,
YTHIN3aLUA "TEIIOBBIX" OTXOJOB C HWCHOJIB30BAHHUEM TEIUIOBOTO HAcoca, YTHIW3alUig OWOOPTaHUYECKOTO
TOIUTMBA JUIABBIPAOOTKH "TEIIOBOI" U 3JICKTPOIHEPTHH.

JlemoHCcTpanuu.

N3menenue Temmnepatypsl pU aInadaTHYECKOM PACIIMPEHUH.

Bo3aymiHoe orauso.

CpaBHeHME yJ€IbHBIX TEIIIOEMKOCTEH BEIIECTB.

CnocoObl U3MEHEHHS BHYTPEHHEH YHEPTHH.

HccnenoBanue annabaTHOro mporecca.

KomnbrorepHbie MOJEIM TEIOBBIX IBUTaTENEH.

Y4eHnuecKkuil HIKCIIEPUMEHT, JIa0opaTOpHbIE PabOTHI, MPAKTUKYM.

N3mepenue yeabHOM TEMI0EMKOCTH.

HccnenoBanue npoliecca OCThIBaHUS BEILIECTBA.

HccnenoBanue annabaTHOro mporiecca.

N3yueHnne B3auMOCBSA3U IHEPTUU MEKMOJIEKYJIIPHOTO B3aUMOICUCTBUS U TEMIIEPATYPhbl KUTIEHUSKUKOCTEH.




Pemenue 3amau HpO(I)eCCI/IOHaJ'IBHOI\/'I HAITPpaBJICHHOCTHU.




Tema 4. DnekTpocTaTrKa U JIEKTPOIMHAMUKA

(JIP AHB2, IHB3, IHB4, OB1, TB3, TB4, OxB2, DxB2, 5xB5, I1HII1, I[{HI13;

MIT PYV] DU 1- 5, IYYA BJIA 1- 6, ITYY BUJ 1-13, TIYY [ PcU 1-4, KYY ] O 1-7., PYV]] Co 1-
7,PYY] Ck 1-4, PYY TICuAJ1 1-3

ITP6 1- IIp6 10, [TPy1- Ipy13)

Pemenue 3agau ¢ ucnosnb3oBanueM 3akoHa Kynona.

[IpodeccronanbHO-OPHEHTHPOBAHHOE COIEpKaHUE (CoIepKaHUE TIPUKITATHOTO MOTYJIS)

Pemenwue 3a/1a4 ¢ HCIOJIB30BAaHUEM MTOTCHIIMATBHOCTH JIEKTPUIESCKOTO TOJIS.

DHeprus 3apsKEeHHOr0 KOHAEHCATopa.

TexHuueckue yCTpocTBa U UX MPAKTUYECKOE MPUMEHEHHE.

JeMoHcTpanmu.

YCTpolcTBO M IPUHIMUIT IEUCTBUA SJIEKTPOMETpA.

DNEKTPUUECKOE MOJIe 3apsXKEHHBIX IaPHKOB.

DNEKTPUUECKOE MOJe IBYX 3apSKEHHBIX IJIACTHH.

Mogenb snekTpocTaTideckoro reaeparopa (Ban ne ['paada).

[TpoBOAHMKY B 2JIEKTPHUUECKOM TIOJIE.

DneKTpocTaTHuecKast 3alluTa.

YCTpolCTBO U IEMCTBHE KOHJEHCATOPA MOCTOSHHOM M IEPEMEHHOM €MKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATopa OT IUIONIA[M TUIACTHH, PACCTOSHUS MEXAY HUMHU
UAMDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTr0 MOJIs 3apsHXKEHHOT0 KOHJEHCATopa.

3apsiaka U pazpsiaKa KOHAEHCATopa Yepe3 pe3ucTop.

YyeHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe PabOThI, MPAKTUKYM.

OrneHka cul B3aUMOJICHCTBHS 3apsKEHHBIX Tell.

Habmronenue npeBpalieHus SHEPruu 3apsbKeHHOTO KOHIEHCATOpa B SHEPTUIO U3ITyYeHUs CBETOINO/IA.
N3yyenne nporekanus TOKa B IIETH, COJIEPKaIICi KOHIEHCATOP.

Pacrnipenenenuie pa3HOCTH MOTEHIIUATIOB (HANIPSDKEHUS) PU TIOCTIEA0BATEILHOM COSTUHEHUHKOHIEHCATOPOB.
HccnenoBanue paspsiga KOHAEHCATOPA YEPE3 PE3UCTOP.

IlocnenoBarenpHOE, apajuIesIbHOE, CMEILIaHHOE COCIMHCHHE IIPOBOJITHHUKOB. Pacuer
pa3BeTBIEeHHBIXAIeKTpuueckux neneil. [Ipasuna Kupxroga.

JeMoHcTpanuu.

W3mepenue cuiibl TOKa U HANIPSKECHMUSL.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS Ul pE3UCTOPA, JIAMITbl HAaKaJIMBaHUS UCBETOINO/IA.
3aBUCHUMOCTD CONPOTHUBIIEHUS LUIMHIPUYECKUX ITPOBOAHMKOB OT JUIMHBI, TUIOIIAAX MONEPEYHOTO CEYEHUAN
MaTepuaia.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT CONIPOTHBIIEHUS ITPU MIOCTOSHHOM HAIPSKEHUH.

[Ipsmoe  wm3mepenne IJIC. KopoTkoe 3ambplkaHME  TaJlbBaHUYECKOIO  3JIEMEHTa U OLIEHKa
BHYTPEHHETIOCONPOTHUBIICHUS.

Crioco0bl coeMHeHNs UCTOYHUKOB Toka, DJ{C Garapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEKY MOJIFOCAMU UCTOYHUKA TOKA OT CHJIbI TOKA B LIETIH.
Y4eHn4ecKkuil SKCIIEpPUMEHT, T1abopaTOpHbIE paboThI, IPAKTUKYM.

HccnenoBanue cMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaenbHOro ConpoTUBIEHHUS POBOIHUKOB.

HccnenoBanne 3aBUCMMOCTH CHIJIBI TOKA OT HANpsDKEHWs] JUISL JIaMIIBl HaKaJWMBaHUA. Y BEJIWUYEHHE
npesienan3MepeHns aMnepMerpa (BoJIbTMETPa).

N3mepenune 3/1C 1 BHYTPEHHETO CONPOTUBIICHNUS HCTOYHUKA TOKA.

UccnenoBanue 3aBucumoctu J/1C rabBaHUYECKOr0 3JIEMEHTA OT BPEMEHU IPU KOPOTKOM 3aMbIKaHHH.
HccnenoBanue pa3HOCTH MOTEHIMAIOB MEKY MOJIFOCAMU UCTOYHUKA TOKA OT CHJIbI TOKA B LIETIH.
HccnenoBanue 3aBUCUMOCTH NOJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.

:‘)HGKTpI/IquKaH MMPpOBOANMOCTD PA3JIMYHBIX BCIICCTB. 9HeKTp0HHaﬂ MMPOBOAUMOCTDL TBECPABLIX MCTAJIJIIOB.




3aBHCHMOCTB COITPOTUBIIEHUS METAJUIOB OT TeMneparypbl. CBEpXIIPOBOAUMOCTD.

DneKTpuuecKuii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBonnuku. CoOCTBEHHass M NpPUMECHass MPOBOJUMOCTH IOJYyNpoBOAHUKOB. CBolicTBa p-n-
nepexoaa.IloaynpoBoiHUKOBBIE TPHOOPHI.

DNEKTPUUECKUH TOK B AJIEKTPOJIMTAX. DIEKTPOIUTHUECKAs AUccouanus. DIeKTpoauns3. 3akoHnbl Papanesis
JNEKTPOJIN3A.

OnexkTpuueckuid TOK B rasax. CaMOCTOSTENbHBIM M HECAMOCTOSITENBHBIM  paspsn. PasnuuHble
TUIIBICAMOCTOATENBHOTO pa3psina. Monnus. [Inazma.

TexHnyeckue yCTpOHCTBA M INPAKTUYECKOE IPUMEHEHME: Tra3opas3psIHble JaMIbl, 3JEKTPOHHO-
JTy4yeBasTpyOKa,  MOJIYOPOBOJHHKOBBIE  HPUOOPHI:  JHOA,  TPaH3UCTOpP,  (HOTOAMOA,  CBETOIUO/,
rajbBaHUKa,pa)MHUPOBAHUE ME/IH, BHIIJIABKA ATIOMUHHMS, DJIEKTPOHHAST MUKPOCKOIIHSL.

TexHuueckue yCTpOHCTBa n TEXHOJIOTHYECKHE MIPOIIECCHI: MpUMEHEHNE MOCTOSTHHBIX
MarHUTOB,3JICKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, SJIEKTPOABUTATENb KOO, YCKOPHUTEIH AJIeMEHTapHBIX
YaCTHII.

JleMoHCcTpanmm.

Kaptuna nuHul WHIYKIIMA MarHUTHOTO TIOJIS TTOJIOCOBOTO U MTOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.
Kaptuna 1vHMIA MarHUTHOW WHAYKIWW TIOJNS  JUIMHHOTO TMPSMOTO TPOBOJHMKA W 3aMKHYTOTO
KOJIBIIEBOTONPOBOIHHUKA, KATYIIIKHA C TOKOM.

B3aunmoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HetictBue cuiibl JIopeHila Ha HOHBI DJIEKTPOJIUTA.

HabGmronenne qBMyKEHUS MydYKa AJIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIUIT AEHCTBUS SIEKTPOU3MEPUTEIHLHOTO TPHOOPA MATHUTOAICKTPHUIECKON CHCTEMBI.

YyeHnueckuil IKCIIEPUMEHT, JIabopaTOpHbIe PabOThI, MPAKTUKYM.

HccnenoBanre MarHUTHOIO IO/ OCTOSHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccnenoBanue neicTBUS MOCTOSHHOTO MarHUTa HA PaMKY C TOKOM.

N3mepenue cunel AMiiepa.

N3yueHue 3aBUCUMOCTH CUIJIbI AMIIepa OT CHJIBI TOKa.

OnpeneneHne MAarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

[IpodeccronanbHO-OPHEHTUPOBAHHOE COIEpKaHUE (COIepKaHNE TIPUKITATHOTO MOTYJIS)
Pemenue 3agau ¢ ucnosnbzoBanueM 3akona dapanes.

TexHnyeckue ycTpoMCTBAa M TEXHOJOTMYECKHE NPOLECCHI: HMHIYKIMOHHAs I1€Yb, COJEHOW[, 3aluTa
OTAJIEKTPU3ALMH TEJ NP ABHKEHUU B MArHUTHOM I10JI€ 3EMIIN.

JeMoHcTpanuu.

Habmronenue sSBJIeHUSI SJICKTPOMArHUTHON MHTYKITUH.

Uccnenosanue 3aBucumoctu J/1C MHAYKIMH OT CKOPOCTU U3MEHEHUSI MarHUTHOTO ITOTOKA.
IIpaBuiio Jlenuna.

[Tanenune MarauTa B amlOMUHUEBOM (MeHOMN) TpyOe.

SIBrieHME CAaMOMHIYKIIU Y.

NccnenoBanue 3aBucumoctu J/]C caMOMHIyKIIMU OT CKOPOCTH U3MEHEHHS CUJIbI TOKA B LIETIH.
Y4eHnueckuit SKCIIEpUMEHT, TJabopaTOpHbIE pabOThI, TPAKTUKYM.

HccnenoBanue siBieHUs 3IEKTPOMarHUTHOM NHIYKIUH.

Omnpenenenne HHAYKIMHA BUXPEBOIO MarHUTHOT'O TIOJIS.

HccnenoBanue sBiIeHNUs CaMOUHIYKLUH.

COopka MOAeH IEKTPOMAarHUTHOT'O TeHepaTopa.

JleMoHCcTpanum.

3aBUCHMOCTD COTIPOTUBIICHUS METAJIJIOB OT TEMIIEpaTypHI.
[TpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHbI ekTposinza dapanes.

HckpoBoii pa3psia 1 IpoOBOJAUMOCTH BO31yXa.

CpaBHeHME NPOBOAUMOCTH METAILJIOB U TIOJYIPOBOJHUKOB.




OAHOCTOPOHHSISI MPOBOUMOCTD JHOJA.

YyeHnueckuil IKCIIEPUMEHT, JIabopaTOpHbIe PabOThI, MPAKTUKYM.

Habmonenue snektponusa.

N3mepenue 3apsiia 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHATHE BOJIBT-aMIEPHON XapaKTEPUCTUKU JUOA.

CnocoObl  u3MepeHusi  (U3MYECKUX BEIMYMH C  MCIOJIb30BAaHMEM  AHAJIOIOBBIX M LU(POBBIX
U3MEPUTENbHBIXITPUOOPOB M KOMITBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHbIE W OTHOCHUTEJIbHBIE
HOTPEIIHOCTUU3MEPEHUH pu3nyecKuXx BeauuuH. OneHKa rpaHul] OrPeuIHOCTEH.

[IpoBeneHne  KOCBEHHBIX  HM3MEPEHUH,  HCCICIOBAHWWA  3aBUCUMOCTEH  (PU3MUECKMX  BEJIMYUH,
IPOBEPKANPEJIOKEHHBIX TUMOTe3 (BbIOOp U3 paboT, ONUCAaHHBIX B TEMAaTUYECKUX  pasjesax
"V4yeHnYeCKUNUIKCIIEPUMEHT, J1abopaTOpHbIE PabOTHI, MPAKTUKYM").




Tema 5. Konebanus 1 BOJIHBI

(JIP TB3, I'B5, I'B6, I'B7, 1IBI1, 11B2, JHB2, JIHB3, JJHB4, OB1, TB3, TB4, DxB2, DxB2, DkBS5,
IIHIT1,I1HII3

MII PYVY DU 1- 5, IYYI BJIA 1- 6, ITYYA BUA 1-13, IIYY/ PcU 1-4, KYY] O 1-7., PYV] Co 1-
7,PYV] Cx 1-4, PYY A TICuJIJT 1-3

ITP6 1- IIp6 10, [TPy1- IIpy13)

TexHuueckue  yCTpOMCTBA W TEXHOJOTHYECKHE  MPOIIECCHI: METPOHOM,  Yachl,  Kadelw,
MY3BIKaJIbHBICMHCTPYMEHTHI, ceiicMorpad.
JeMmoHcTpanmmu.

3anuck Koae0aTeTbHOTO ABMKEHHUS.

Habumronenne He3aBUCMMOCTH NEpHOa MaJIbIX KOJI€OaHHM rpy3a Ha HUTH OT aMILIUTY/IbL.

HccrnenoBanme 3aryxarommx KojaeOaHUi U 3aBUCIMOCTH MIEPUO/Ia CBOOOIHBIX KOJIEOAHUHN OTCOMPOTHBIICHHUS.
HccrnenoBanne koneGaHWil Tpy3a Ha MACCHBHOM TPYXKHWHE C IeNbI0 (OPMUPOBAHHS TIPEACTABICHUI
o0ujeabHON MOJIENIN IPYKUHHOT'O MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU MpHU KoseOaHUAX Irpy3a Ha MpYyKUHE.

HccnenoBanue BbIHYXJIEHHBIX KOJIEOaHUI.

Hab6monenue pezonanca.

YyeHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE PadOThI, MPAKTUKYM.

N3mepenue nepuona cBOOOAHBIX KOJIEOAHUN HUTSHOTO U IPYKHUHHOTO MasiTHUKOB.

N3yuenue 3aKk0HOB JBMKEHUS T€JIa B X0/1€ KoseOaHUI Ha yIpyTroM MoJBece.

N3yuenue qBuKEHUS] HUTSHOTO MasiTHHUKA.

[Ipeo6pa3oBanue sHEPTUH B IPYKUHHOM MAasITHUKE.

UccnenoBanue yObIBaHNS aMIUTMTYAbI 3aTyXaOUINX KOIeOaHUH.

HccnenoBaHue BbIHYKICHHBIX KOJIEOAHUH.

[IpodeccronanbHO-OPHEHTUPOBAHHOE COJIEpIKAHUE (COIepP KaHNUe TTPUKIIATHOTO MOTYJIS)

Pemenue 3a1a4y Ha BRIHYKJICHHBIC KOJICOAHUS M PE30OHAHC.

TexHnyeckue ycTpoHCTBAa M TEXHOJOTMYECKHE IPOLIECCHI: JIEKTPUUECKUN 3BOHOK, T'€HEPATOPIIEPEMEHHOIO
TOKA, JINHUY 3JIEKTpoIiepeiay.

JlemoHCcTpanumu.

CBOOOTHBIC AIEKTPOMATrHUTHBIC KOJICOaHNSI.

3aBUCUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOAaHUN OT MHIYKTUBHOCTH M €MKOCTH KOHTYDA.

OcuuorpaMmsl 3JIEKTPOMArHUTHBIX KOJIEOAHUH.

I'enepaTop He3aTyxaromMX JIEKTPOMATHUTHBIX KOJIEOAHUH.

Monenb 31eKTpOMarHUTHOTO TeHEpaTopa.

BoIHyKI€HHBIE CUHYCOMIaIbHbIE KOIEOaHusI.

Pesucrop, karymika MHIYKTUBHOCTH U KOHJIEHCATOP B IIENH [IEPEMEHHOIO TOKA.

Pe3onaHc npu nocneaoBaTeaIbHOM COEIMHEHUH PE3UCTOPa, KaTyIIKU HHAYKTUBHOCTH M KOHJIEHCATOpA.
YCTpOUCTBO M IPHUHIIUTT ACHCTBHS TpaHCHopMaTopa.

Monenb TMHUY 3JEKTpoIepe1adn.

YyeHnueckui IKCIEPUMEHT, JIabopaTOpHbIE Pa0OThI, MPAKTUKYM.

Nzyuenue tpanchopmaropa.

HccnenoBanue nepeMeHHOr0 TOKa Yepe3 MOCIE10BaTENbHO COEJUHEHHbIE KOHIEHCATOP, KaTYLIKy UPE3UCTOP.
Habunronenune 351eKTpoMarHuTHOroO pe30HaHca.

WccnenoBanue paboThl HCTOUHUKOB CBETA B IIENH [IEPEMEHHOTO TOKA.

JeMoHcTpanuu.

OO6pa3oBaHue U paclpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.
Kone6utomeecs Teno Kak UCTOYHHK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIEOaHHIA.

HabmioneHne oTpaxeHus U NpeIoMICHUS MEXaHUYECKUX BOJIH.
Habmonenne nnrepdepeHunu u U pakiind MEXaHUYECKUX BOJIH.
AKyCTHYECKHI pe30HaHC.




CaolicTBa yJIbTpa3ByKa U €ro pUMEHEHHUE.

HabGmronenue cBsi3u TpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTUTYI0M U YaCTOTON KOJIeOaHMiA.

HccnenoBanue  CBOWMCTB — DJIGKTPOMAarHWUTHBIX — BOJIH:  OTpPaXKEHWE,  IPEJIOMJIEHHE,  IOJIsIpU3alus,
T pakus, IHTepepeHIIMsL.

O6Hapy>xeHne nHPPaKpaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHHM.

YyeHnueckui IKCIEPUMEHT, JIabopaTOpHbIE PadOThI, MPAKTUKYM.

N3ydeHne nmapaMeTpoB 3BYKOBOW BOJIHBI.

N3yuenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Hudpakius csera. JluppaxkiuoHHas pemieTka. YciaoBUe HAOMIONEHUS TJIaBHBIX MAaKCUMYMOB IIpH
MaICHUUMOHOXPOMATUYECKOT0 CBETa Ha JUPPAKLUOHHYIO PEILIETKY.
ITonspusanus ceera.

TexHunyeckue ycTpoWCTBa M TEXHOJIOTMUYECKHE MPOLIECCH: OUKH, JIyMa, MEepUCKoI, (oToanmnapar,MUKPOCKOII,
MPOEKIMOHHBIN anmnapar, MPOCBETIEHUE ONTUKU, BOJIOKOHHASI ONTHKA, TU(paKkInOHHAspenIeTKa.
[IpodeccrnonanbHO-OPHEHTUPOBAHHOE COIEpKaHUE (CoIepKaHUE TIPUKITATHOTO MOTYJIS)
Pemenue 3amau npodeccronanbsHON HaPaBICHHOCTH.

JleMoHcTpanum.

3aKOHBI OTPa’KEHUs CBETA.

HccnenoBanue npenoMieHus CBETa.

Habmonenue noaHoro BHyTpEeHHEro oTpaxkeHus. MoJienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX IyYKOB Uepe3 MIOCKOMapaieIbHYIO IIJIACTUHY U PU3MY .
HccnenoBanue cBOWCTB N300paKeHH B TUH3AX.

Monenn MUKpOCKOTa, TEeIEeCKOTa.

Hab6monenue natepdepeHimu ceera.

Habnronenre 1iBeTOB TOHKUX IJICHOK.

Habmonenue qudpakiuuu cBeTa.

N3yuenne nudpakiimOHHON pEIIeTKH.

Hab6monenne nudpakiinoHHOTO CIIeKTpa.

Habmronenue aucnepcuu cBera.

Habmronenue nonsipusaiuu cBera.

[IpuMeHeHne noAsIpoOruI0B AJiA U3yUYECHUS] MEXaHUUECKUX HaIPSKEHUH.

Y4eHnueckuil IKCIIEPUMEHT, JIa0opaTOpHbIe PabOThI, MPAKTUKYM.

N3mepenune nokazaresns MpesoMIIEHUs CTEKIIaA.

HccnenoBanue 3aBucuMOCTU (DOKYCHOTO PACCTOSHUS OT BellecTBa (Ha MpUMepe KUIKUX JTUH3).
N3mepenune GoKyCHOTO pacCTOSIHUS PACCEHBAIOIINX JIUH3.

[Tonyuenue nzobpaxeHus B CUCTEME U3 TUIOCKOTO 3€pKaia U JIMH3bIL.

[Tony4enue nzobpaxeHus B cUCTEME U3 ABYX JIUH3.

KoncTtpyupoBanue TeecKOnMuecKuX CUCTEM.

Hab6monenue nudpakuuu, nHTepdEpeHIINH U TOISPU3AIUU CBETA.

N3yueHue nonsipuzanuy CBETa, OTPAKEHHOI'O OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3yyenne naTepepeHIinu 1a3epHOTo U3IIyICHUS HA ABYX IIEISIX.

HaGmronenue aucnepcum.

Habmionenue u nccienoBanue TuQpakiuOHHOTO CIIEKTPA.

H3mepenne miMHbI CBETOBOW BOJIHBI.

[TonydeHnue cnekTpa U3IIydeHUs CBETOINO/Ia TIPH MOMOIIU TU(PPAKIIMOHHON PEIIETKH.

JlaGopaTopHas padorta "M3yueHne ABMKEHUS MaTeMaTHUYECKOT0 MasiTHUKA. "




Tema 6. OcHoBHI criennanbHON Teopuu otHocutensHocTu (JIP I1B1, T1B2, JIHB2, JIHB3, JIHB4, OB1,TB3,
TB4, DxB2, OxB2, OxB5, IIHII1, ITHII3;

MII PYVY OU 1- 5, IIVY M BJIA 1- 6, ITYY BUJ 1-13, ITYY [ PcH 1-4, KYVY] O 1-7., PYVY] Co 1-
7,PYVY] Ck 1-4, PYVY ] IICuJIJT 1-3

I1P6 1, IIp6 3 - TIp6 5, ITp6 7, IIp6 9, I1p6 10, ITPy1- [Ipy13)

Pemienue 3aau ¢ uCnosib30BaHUEM MOCTYJIATOB CIEUUATBHON TEOPUU OTHOCUTEIBHOCTH.

Texuuueckue yCTpOHCTBa u TEXHOJIOTUYECKUE MIPOLIECCHI: CITyTHHKOBBIE PUEMHHKH,
YCKOPHUTEIU3aPSKEHHBIX YaCTHULI.

Y4eHn4eckuil SKCIIepUMEHT, T1abopaTOpHbIe paboThI, MPAKTUKYM.

OmnpeneneHue UMIYJIbCca U YHEPTUU PEIATUBUCTCKUX YacTull (110 ¢poTorpadusM TpeKOB 3apsHKEHHBIXUACTHIL B
MarHUTHOM TI0JIe).

Tema 7. Kpamtopas ¢usuka (JIPTIB1, IIB2, JHB2, JHB3, JIHB4, DBI1, TB3, TB4, DxB2, DkB2,
DxBS,ITHITI, I[HII3;

MII PYVY]I DU 1- 5, TIYY]I BJJ 1- 6, YV BUJ 1-13, TIYY]I PcH 1-4, KYY]T O 1-7., PYV] Co 1-
7,PYY]I Ck 1-4, PYVI TICuJIJT 1-3

T1P6 1- TIp6 10, [IPy1- [py13)

Texunueckue yCTpOWCTBa u TEXHOJIOTHYECKHE MPOIIECCHI: CIIEKTPOMETD, (dhoTodEeMEHT,
(hoTOMaTUNK, TYHHEILHBIN MUKPOCKOTI, COJTHEYHAs OaTtapesi, CBETOIHO/I.
JleMoHCcTpanum.

®dotor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodDdeKTa.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHUS TIOTYTIPOBOJHUKOB OT OCBEIIEHHOCTH.
CBeTOoquoI.

Conneuynas Oarapes.

YyeHnueckuil IKCIIEPUMEHT, JIa0opaTOpHbIE PabOThHI, MPAKTUKYM.

UccnenoBanue gporopesucropa.

N3mepenue nocrostuaoi [lnanka Ha ocHOBe uccienoanus porodddexra.
HccnenoBanue 3aBUCUMOCTH CHITBI TOKA Yepe3 CBETOAMO OT HAMIPSKECHHSL.

Tema 8. ®usuka atoma, siaepuas pusuka (JIPTIB1, [1B2, IHB2, IHB3, /IHB4, 3B1, TB3, TB4, DxB2,9xB2,
OkBS5, IHII1, ITHII3;

MII PYV] OU 1- 5, IIVYA BJIA 1- 6, 1YY BU/J 1-13, ITYY] PcU 1-4, KYY O 1-7., PYV] Co 1-
T,PYV Ck 1-4, PYY ] IICu1JI 1-3

I1P6 1- IIp6 10, I[TPy1- IIpy13)

OmnbITHI IO MCCIEIOBaHUIO CTpOoeHUs aToMma. [TnanetapHas mozens atroma Pesepdopaa.

Ioctynatel bopa. M3nyuenue u mornomeHue (OTOHOB NMPH MEPEXOie aToMa € OJHOTO YpPOBHS SHEPrUU
HaJpyrou.

Bunel ciektpoB. CieKTp ypoBHEH 3HEPIMH aTOMa BOAOPOJIA.

CrioHTaHHOE M BBIHYKJIEHHOE U3TyueHue ceta. Jlasep.

Texnnyeckue ycTpocTBA M TEXHOJOTUYECKHE TMPOLECCHl: CIEKTPajbHBIA aHaiu3 (CHEKTPOCKOMN),
Ja3ep,KBaHTOBBIN KOMIIbIOTEP.

JleMoHCcTpanuu.

Mopaenb onbiTa Pesepdopaa.

Habnronenue nuHelyaTbIX CIIEKTPOB.

YCcTpolcTBO U AeCTBHE CUETUYNKA HOHU3UPYIOUIUX YACTHII.

Onpenenenue JIMHBI BOJIHBI JIA36PHOTO U3ITYYCHHUS.

YyeHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe PabOThI, MPAKTUKYM.

Hab6monenne nuueityaroro cnektpa. lccrienoBanue crekTpa pa3pekeHHOTO aTOMapHOrO BOAOpPOAa
UU3MepeHHe MocTossHHOM Punbepra.




Tema 9. Dnementsl acrponomun u actpodusuku (JIP TB3, TB4, DxB2, DxB2, 5xB5, [IHIT1, [THII3;

MII PYY DU 1- 5, IYYI BJIA 1- 6, ITYYA BUA 1-13, IIYY[ PcU 1-4, KYY] O 1-7., PYV] Co 1-
7,PYV]l Cx 1-4, PYY O IICuJIJT 1-3

I1P6 1, IIp6 3, TIp6 6, ITp6 7, IIp6 9, I1p6 10, I[TPy1- [py13)

Oranel pa3BuTHs acTpoHOMUH. [IpUKIaHOE M MHPOBO33pPEHUECKOE 3Ha4YeHHe acTpoHOMUH.IIpuMeHuMOCTh
3aKOHOB (DM3HKH JIJIS1 OOBSICHECHHS TPUPOJIBI KOCMHYECKUX OOBEKTOB.

MerTo bl ACTPOHOMHYECKUX HCCJIEIOBAHUIA. CoBpeMeHHBIE OIITUYECKHUE TEJIECKOIIBI,
PaIMOTEIIECKOITBI, BHEATMOC(HEPHAS ACTPOHOMHSI.

Bun 3Be3groro Heba. Co3Be3ausi, SpKue 3BE3/Ibl, INIAHETHI, KX BUAMMOE ABHKCHUE.

CoiHeuHas cucTema.

Connue. Conneunas akTUBHOCTh. McTounuk snepruu ComnHIa U 3BE3/.

3Be3/1bl, UX OCHOBHBIE XapaKTepUCTUKHU. /lnarpamMma "CHEeKTpasbHBIA KJIAcC - CBETUMOCTb'". 3BE3bITIaBHOMN
IIOCIICAOBAaTCIbHOCTH. 3aBHCHMOCTh ''Macca - CBETHMOCTB" [JI1 3B€3] IJIaBHOMIIOCICIOBATCIbHOCTH.
Bnytpennee crpoenue 38e311. COBpeMEHHbIE MPEACTaBICHUS O TPOUCXO0XKICHUH U3BOIOIMN COoHIA U 3BE3/I.
OTallbl JKM3HHU 3BE3]I.

Mneunsiid  Ilyte - nama [anaktuka. Ilonoxxenne wu  aBmxenue ConnHua B [amaktuke.  Tumbl
rajakTuk.PaguoramakTuku u kBazapbl. YepHbI€ IbIPHI B sApax rajJakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa0O6ma. Pas0Oeranue ramaktuk. Teopuss Bombioro
B3pbIBa.PEIMKTOBOE U3ITyUEHHE.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepemiennsie mpoGieMbl aCTpPOHOMUMU.

Yyennyeckue HaOIIOIEHUA.

Habmonenus 38e31H0T0 He6a HEBOOPYKEHHBIM TJIa30M C UCHOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKESHUH IS
omnpejeNieHus] TMOJOXKEHUs HeOeCHbIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE  CO3BE3/UA
CeBepHoronoiyuiapus 1 sipkue 3Be3/Ibl.

Hab6nronenus B Teneckon JIyHbI, mi1aHeT, TYMAaHHOCTEH U 3BE3/THBIX CKOTUICHHM.

116.7.6. ®u3nyeckuii MPpakKTUKYM.

CnocoObl  u3Mepenuss  (U3MYECKUX BEJIMYMH C  HMCIOJb30BAaHMEM  AHAJNOTOBBIX M IU(POBBIX
U3MEPUTENbHBIXITPUOOPOB M KOMIIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE W OTHOCHTEIbHBIC
MOTPEIIHOCTUU3MEPEHUH Ppu3ndeckux BenuurH. OneHKa rpaHul] MOrPenIHOCTeH.

[IpoBenenne  KOCBEHHBIX  HM3MEPEHMH,  MCCIEJIOBAaHUN  3aBUCUMOCTEH  (PU3MYECKMX  BEJIUYHH,
NPOBEPKANpPEJIOKEHHBIX THMOTe3 (BBIOOp W3 paboT, OMUCAaHHBIX B TEMAaTUYECKUX  paszjaenax
"YYeHNYECKUUIKCTIEPUMEHT, TAOOpaTOpHBIE PAaOOTHI, MPAKTUKYM").

116.7.7. O6o611aromiee mOBTOPEHUE.

OO6o0meHre M cucTeMaTu3alus CoJep)KaHusl pasfenoB kypca "Mexanuka", "MounekymnspHas ¢usnka
UTEePMOJIMHAMHKA", "DnexkTpoauHaMuka", "Konebanus ©u  BOJIHBI", "OCHOBBI  CIIEIUAIBHOMN
TeopunotHocuTensHocT", "KBantoBas ¢usuka', "IneMeHThl aCTPOHOMHH U aCTPOGU3UKH".




7.3.1. [IpuMepHBIE BOMPOCHI JIJIs1 CAMOCTOSATEIILHON TTOATOTOBKH K 3a4€Ty/9K3aMEHY
[Tpunoxenue 1

7.3.2. Ilpaktuyeckue 3aJaHusd MO NPEAMETYy [UId CaMOCTOSATEIbHOW MOJTOTOBKU K
3a4eTy/3K3aMeHy

7.3.3. [lepeueHnb KypcoBBIX paboT
HE MPEITyCMOTPEHO

7.4. DnexTpoHHOE MOPTGHOINO 00YHAIOIIETOCS
MaTepHaIIbl HE Pa3MEIIAIOTCs

7.5. Metoandeckre peKOMEHIAIUH 10 BBITIOJIHEHUIO KOHTPOJIbHOM paboThl
HE MPETyCMOTPEHO

7.6 Metoanueckre peKOMEHAINH 110 BBIMIOJIHEHUIO KYPCOBOM pabOThI
HE TPeyCMOTPEHO

8. OCOBEHHOCTHU OPI'AHU3AIINU OBPA3OBATEJIBHOI'O
MHPOLHECCA ITO ITIPEAMETY JIs1 JIMIY C OT'PAHUYEHHBIMU BO3SMOXHOCTAMUAU
310POBbs

Ilo 3aaenenuro cmyoenma

B nensix 70CTYNHOCTH OCBOEHHS IIPOrPaMMBbI JUIsl JIUL] ¢ OTPAHUUYEHHBIMUA BO3MOKHOCTSIMH 310POBbS
pu HeoOXOAMMOCTH Kadeipa oOecrieunBaeT CIeyONIe YCIOBUS:

- 0cOOBI¥ MOPSAZIOK OCBOCHHUS NPEIMETA, C YIETOM COCTOSHUS UX 3710POBbS;

- 3JIEKTPOHHbIE 00pa30BaTeNIbHbIE PECYPChI IO MpeIMETY B (hopMax, aanTUPOBAHHBIX K OTPAHUYCHUSIM
UX 310POBbS;

- W3y4yeHHE MpeaMeTa MO HHIAMBHIYaJbHOMY Y4eOHOMY IUIaHy (BHE 3aBHCHUMOCTU OT (OpPMBI
o0yueHus);

- DJEKTpOHHOe oOOydyeHHe M JUCTAaHLMOHHbIE O0pa3oBaTEIbHBIE TEXHOJOTHH, KOTOpHIE
peayCcMaTpUBaOT BO3SMOXHOCTH MpUeMa-nepeadyd HPOPMAalLKu B TOCTYIHBIX U HUX (hopMax.

- goctyn (yHaleHHBIH JIOCTYyH), K COBPEMEHHBIM MpO(ecCHOHAIbHBIM 0a3aM JaHHBIX U
MH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPbIX onpezaeneH PIT/L.

9. MEPEYEHb OCHOBHOM ¥ IONMOJJTHUTEJIbHON YYEBHOM JINTEPATYPBHI,
HEOBXO/JUMOM J1JIs1 OCBOEHUS ITPEJIMETA
Caiit 6udamorexu YpI'ly
http://lib.usue.ru/

OcHoBHasi InTEepaTypa:

2. KacesnoB B.A. ®wusmka. 10-ii kmacc. VYrayOJNeHHBIH ypOBEHb [DJIEKTPOHHBIN
pecypc]:Yuebnuk. -MockBa: AO "UzmarensctBo "lIpocBemenme", 2025. - 482 — Pexum
nocrtyna:https://znanium.com/catalog/product/2220307

3. Msxkumes ['.41., CunskoB A.3. ®usuka. 10-11 xmaccel. DnexkTpoauHamMuka. YTiryOaeHHBIN
ypOBeHB[ DNeKTpoHHBIA pecypc]:Yueonuk. - MockBa: AO "UsmartensctBo "lIpocsemenue”, 2025. - 481 —
Pexxumpoctyna: https://znanium.com/catalog/product/2220308



4. Msakumes I'.5., CunskoB A.3. ®@usmka. 11 kmacc. Komebanuss u BOJHBL. YTTyOJIeHHBINH
ypOBeHb[ DNeKTpoHHBIA pecypc]:YueOnuk. - MockBa: AO "M3matensctBo "IIpocsemenue”, 2025. - 289 —
Pexxumpoctyma: https://znanium.com/catalog/product/2220309

5. l'enpenmreitn J1.O., bynatoBa A.A., KopuunseB U.H., Komkuna A.B., Opnos B.A. ®usuka.
11knacc. ba3oBelil u yriyoOneHHblid ypoBHU. B 2 u. Yacte 1 [OnexTponHbIl pecypc]:YueOHuk. - Mocksa:
AO"U3natenscTBO "[IpocBemienue", 2025. - 194 — Pexum
nocryma:https://znanium.com/catalog/product/2220310

6. I'enpenmreitn JI.O., bynaroBa A.A., KopuunseB M.H., Komkuna A.B., Opnos B.A. ®usnka.
11xnacc. ba3oBbiit u yriyonenHsiii ypoBHU. B 2 u. Yacte 2 [OnexTpoHHBIN pecypc]:YueOHuk. - Mocksa:
AO"U3naTenscTBO "I[IpocBenienue", 2025. - 210 — Pexum
nocryta:https://znanium.com/catalog/product/2220311

7. Msakumes I'.4., bByxosues b.b., Uapyrun B.M., IlapdpentreBa H.A. ®usuka. 11-ii kiacc.
bazoBeiiinn  yriyOneHHBI ypOBHHM [DJeKTpOoHHBIM pecypc|:YueOHuk. - MockBa: AO "M3maTenbCcTBO
"ITIpocsemenue”,2025. - 444 — Pexxum poctyna: https://znanium.com/catalog/product/2220312

8. KacesnoB B.A. ®wusmka. 11 «kmacc. VYrayOneHHBIH  ypOBEHb  [DJIEKTPOHHBIN
pecypc]:Yuebnuk. -MockBa: AQO "UsmarenmsctBO "IIpocBemenme”, 2025. - 511 — Pexum
nocryna:https://znanium.com/catalog/product/2220313

9. Msxkumes ['.5., CunsxkoB A.3. ®usmka. 11 xmacc. Onrtuka. KpanrtoBas ¢usuka.
VYranyGneHHblilypoBeHb [DneKTpoHHBIH pecypc]:YueOnuk. - MockBa: AO "U3parensctBo "IIpocBemenue",
2024. - 481 —Pexum noctyna: https://znanium.com/catalog/product/2177546

10. I'paueB A.B., IToroxxe B.A., Caneuxuii A.M., boxoB I1.IO. ®u3uka. 11 xnacc. ba3osrii
WyrayOneHHblll  ypoBHM  [OnekTpoHHBIH  pecypcl:Yuebuuk. - MockBa: AO  "H3garenscTBO
"IIpocsemenue",2025. - 473 — Pexxum poctyna: https://znanium.com/catalog/product/2202267

JlonoiHUTe/ILHAS JIUTEpPaTypa:

2. bopnosckuit I'. A., Bypcuan O. B. ®usuka B 2 T. Tom 2 [DaeKkTpoHHBINH pecypc]:yueOHOoe
nocobue s cro. - Mocksa: FOpaiit, 2024. - 299 — Pexxum noctyma: https://urait.ru/bcode/539999

3. bopnosckwuii I'. A., bypcuan O. B. ®usuka B 2 1. Tom 1 [DnexTponnsiii pecypc]:yuebnoe
nocodues cno. - Mocksa: I0paiit, 2024. - 242 — Pexxum noctyna: https://urait.ru/bcode/539998

4. KapnammukoB H. II., Komkuu B. UW. ®usumka. ['paduyeckne MeToapl pemieHUs
3a1a4u[ DNEeKTPOHHBIN  pecypc]:yueOHuk miusa  cmo. - Mocka: [Opaiir, 2025. - 250 — Pexum
nocryma:https://urait.ru/bcode/562127

5. TapacoB O.M. ®wusmka: mabopaTopHbie pabOTBI € BONpOCAMH U  3aTaHUSIMHU
[DnexTponnsbIiipecypc]: YueOHoe mocobue. - MockBa: WzmatensctBo "®OPYM", 2024. - 97 — Pexum
nocryna:https://znanium.com/catalog/product/2192597

10. NIEPEYEHb THO®OPMAIIMOHHBIX TEXHOJIOT Ui, BKJIIOYAS IEPEYEHB
JIMHEH3UOHHOTI'O MIPOIT'PAMMHOI'O OBECIHHEYEHUA U UTHOPOPMALIMOHHBIX
CIIPABOYHBIX CUCTEM, OHJIATH KYPCOB, HCITIOJIb3YEMBIX IIPY OCYIIECTBJIEHUA
OBPA30OBATEJIBHOI'O ITIPOLUECCA 11O NIPEJMETY
IMepeyeHb JHIIEH3NOHHOTO IPOTPAMMHOTIO 00ecTIeYeH s :

Astra Linux Common Edition. Horosop Ne0417-I10/2019 ot 08.05.2019, Axt NeSk000343 ot
24.05.2019 u Kontpakt Ne 35-Y/2018 ot 13.06.2018, Akt Ne YT213 ot 17.12.2018. Cpok nericTBHsI TUIIEH3UH
- 6e3 orpaHNYEHUS CPOKa.

MoitOduc crannaptasiii. Cornamenue Ne CK-281 ot 7 utons 2017. [ara 3axmouenus - 07.06.2017.
Cpoxk neiicTBus JULEH3UH - 0€3 OTpaHUYEHHUS CPOKa.

Libre Office. Jlunienzust GNU LGPL. Cpok neiicTBus numeH3uu - 6€3 orpaHMueHust CpoKa.

Ilepeuennb HH(POPMAIHOHHBIX CNMPaBOYHBIX CHCTEM, pecypcoB UH(POPMALIMOHHO-
TeJIEKOMMYHHMKAINMOHHOI ceTH « UHTEpHET»:



11. OMUCAHUE MATEPUAJIbHO-TEXHAYECKOM BA3bI, HEOBXOIUMOM JIJI
OCYHUIECTBJIEHUSA OBPA30OBATEJIBHOI'O ITPOLHECCA IO TIPEJIMETY

Peanmzanust yueOHOro mpenMeTa OCYIIECTBISETCS C HCIOJIB30BAHMEM MAaTepPHaIbHO-TEXHHYECKOU
6a3pl YpI'OVY, obecnieunBaroiiieil MpoBeIeHUE BCEX BUOB YUEOHBIX 3aHATUI U HAyUYHO-HUCCIIEI0BATEIbCKON U
CaMOCTOSITENIbHOM pabOThl 00yYaroIMXCs:

CrienuaibHBIC TTOMEIIECHUS MPEICTABIAIOT OO0 yueOHbIe ayUTOPUN JUTSI TIPOBEJACHHS BCEX BHUJIOB
3aHSTHIA, TPYIITIOBBIX U HHIUBUAYATHHBIX KOHCYJIBTAIHH, TEKYIIETO KOHTPOJIS U MPOMEKYTOTHON aTTECTAIIHH.

[Tomemenust yIsi CaMOCTOSATEIBLHON pabOThl 00YUYAIOIMIUXCS OCHAIICHBI KOMITBIOTEPHOM TEXHUKOU C
BO3MOXKHOCTBIO TOAKIIOYeHUST K cetu "MuTepHer" u oOecmedeHHWEM JOCTynma B  JJIEKTPOHHYIO
nH(pOpMaMOHHO-00pa3oBaTeNbHYIO cpexy Ypl DY,

Bce momereHnss YKOMITICKTOBAHBI CIICITHAIM3HPOBAHHON MEOCIbI0 U OCHAIECHBI MYJIbTHMEIUHHBIM
obopyoBaHrueM crienio0opyaoBaHueM (MHGOPMAITMOHHO-TEICKOMMYHUKAIIMOHHBIM, HHBIM KOMITBIOTEPHBIM),
JOCTYNIOM K MH(OPMAIMOHHO-ITOMCKOBBIM, CIIPABOYHO-IIPABOBBIM CHCTEMaM, 3JIEKTPOHHBIM OHUOIMOTEUHBIM
cuctemaMm, 0a3aM JaHHBIX JEHCTBYIOIIErO 3aKOHOJATENbCTBA, HMHBIM HMH(DOPMAIMOHHBIM pecypcam
CITY KallTuMU JIJIs1 IPEJICTaBIECHUs YyueOHOM nH(MOpMaIuu O0JIBIIION ay IUTOPHUH.

Jnst mpoBeeHs 3aHSATUN JIGKIIMOHHOTO THUIA Mpe3eHTAllMu U JIpyrue yuyeOHO-HariasaHble 1mocolus,
o0ecrneunBaroIe TeMaTHYECKUE UILTIOCTPAIIIH.



IIpunioxenne 1
K paboueii nporpamme

7.3.1. IlpuMepHbIe BONPOCHI VISl CAMOCTOSITEIbHOM MOATOTOBKH K 3K3aMeHy
IlepBblii cemecTp

1. Kunematuka nmoctynareiapHOTo ABMXKeHUs. MarepuanbHas Touka. [lepememenune. Cpennss
ckopocTb. CKoOpocTb. YckOpeHHe. PaBHOMEpHOE U PABHOYCKOPEHHOE MPSIMOJUHENHOE
JBUKEHHE.

2. CpoOonHOE nasieHue.

3. PaBHOMepHOE IBMKEHUE MO OKpY)HOCTHU. [lepuoa. YrioBasi CKOpOCTb.

4. NuepuunanbHasg cucreMa oOTc4€Ta.OTHOCUTENBHOCTh JBHKEHUS. Kiaccuueckuil 3akoH
cnoxxkenus ckopocrtei. [Ipunuun otHocutenbHocTH ['anuiies. [lepBerit 3akoH HeroToHa.

Cuna. Macca. Bropoii 3akon HeroToHa.

Tpernii 3akoH HproToHAa.

3aKOH BCEMUPHOTO TArOTeHUs. I'paBuTanus.

Bec. HeBecomocTs.

9. Cuna tpenust. Bunpl Tpenus.

10. Cunsl ynpyroctu. 3akoH ['yka.

11. Ummynsce. 3aKk0H cOXpaHEHUS UMITYJIbCa.

12. Mexanudeckas padbora. Pabota cuiibl. MontHocts. KoadduiineHTt mone3noro aeicTpusi.

13. PaGota cuibl TSDKECTH, CHJBI YOPYrocTd, Cuisl TpeHus. KoHcepBaTuBHbBIE U
HEKOHCEpPBATHUBHBIE CUJIBL.

14. DHeprusi Kak yHHUBEpCaJbHas Mepa pa3lIW4YHbIX (OPM JBMXKEHUS M B3aUMOJIEHCTBHIL.
Mexannyeckas SHEprusl.

15. Kunernueckas sueprusi. Teopema 00 H3MEHEHUN KUHETUYECKOM SHEPTHH.

16. [lotennmanpuass »Heprus. CBs3b HM3MEHEHMsI TOTEHIHUATBHONW DJHEPrud C paboToi
KOHCEPBATUBHOM CHJIBI.

17. 3aKOH COXpaHEHHUs SHEPTUU B MEXAHUKE.

18. OcHOBHBIE NTOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKON TEOpUH. VX ONBITHBIE TOKA3aTENbCTBA.
19. Mogenp uaeanbHoro raza. Makpo- 1 MUKponapaMeTpsl cCOcTosiHUS. Temmneparypa.

20. DHeprus NoCcTyNnaTeabHOro ABMKEHMS MOJIEKyYJl. Ee cBA3b ¢ TeMneparypoi.

21. OcHOBHOE ypaBHEHHE KMHETHYECKOW TeopuM HjeanbHOro rasa.Pacuer cpeaneil ckopoctu
MOJIEKYI.

22. YpaBHEHUE COCTOSIHUS UcaIbHOTO raza. Y paBHenne MenneneeBa-Kiamneiipona.

23. U3onporecchl. 3aKOHBI ¥ rpaduKU U30MPOLIECCOB.

24. BuytpeHnHss sHeprusi. CocoObl €e H3MEHEHHUS.

25. BHyTpeHH:s 3HEpIus HACAIbHOIO Ta3a.

26. Pabora B TepMonHamMuke. Pabora, coBepiraemas ra3oM B H30IIPOIIECCaX.

27. Bugsl Teronepenayn. Temnora. Pac4€r Tenob! npu U3MEHEHUH TEMIIEPATYphl U IIPU CMEHE
arperaTHbeIX COCTOSIHUM. TermoeMKoCTb.

28. Ileppoe Hayamo TEPMOAMHAMUKM M €ro IPUMEHEHHE K Ppa3JIMYHBIM M30IpoLeccaM
UJICAJIbHOTO ra3a.

29. AnnabaTu4ecKuii mporecc.

30. Ilpunnun pevictus u KI1/] rennosoii mamumnbl. Kpyroseie nukisl. Hukin KapHo.

31. ArperatHble COCTOSIHUS BellecTBa M (a3oBble nepexojbl. J[BHkeHHe W B3auMoJieiicTBHe
YaCTHIL.

32. BnaxxHOCTb BO3/lyXa U METOABI €€ onpeneacHus. HacplenHplii nap 1 To4ka pochl.

PN



Bropoii cemecTp

Onexrpuueckuii 3apsai. BzaumonencTeue 3apspkeHHBIX Tell. 3akoH KyoHa.

DnekTpuyeckoe nosie. HampspkeHHOCTh 3JIEKTPUYECKOTO MOJIA.

Pabora nepemerienus 3apsaa B 3JIEKTPHUECKOM MoJie. Pa3HOCTh MOTEHIMAIOB.
[ToTenunanbHbINA XapakTep 3JIeKTpocTaTHueckoro nois. [lorenuann.

JIM3IIeKTpUKY B DJIEKTPUUECKOM TToJIe. J{nanekTpudeckas IpOHUIIAEMOCTh BEIIECTBA.
[IpoBOAHMKY B 3EKTPUUIECKOM TIOJIE.

DNEeKTPOEMKOCTh IPOBOIHUKOB. KOHAEHCATOPBI.

DHeprus 3apsKeHHOro KoHaeHcaropa. O0beMHas INIOTHOCTh SHEPTHH TTOJISL.

. Ounektpudeckuil Tok. Cuia U II0THOCTD TOKA.

10. YcioBus cyniecTBOBaHUA SJIEKTPUIYECKOTO TOKA.

11. HanpsixeHue Ha y4yacTKe 2JIEKTPUYECKON LIETH.

12. Uctounnku Toka, /]C ncrounuka Toka.

13. ConpoTHBIIEHUE U €T0 3aBUCUMOCTH OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

14. TlocnenoBaTenbHOE U NAPATIIEIbHOE COEAMHEHNUE MPOBOTHUKOB.

15. 3akon Oma 1 ygacTKa LIeTH U 711 3aMKHYTOW LIEMN.

16. DnexkTpuueckuii Tok B cpene. [Ipupoaa Hocureneit Toka. DIEKTPOIIH3.

17. PaboTa u MomHOCTh TOKa. 3akoH J[koymnsa-JIenna.

18. MarnutHoe B3aumojeicTBue. CuioBbIE JMHMM MAarHUTHOro Mosis. Bexkrtop MarHuTHOMN
WUHAYKLHH.

19. Unaykuys MarHuTHOTO MOJIS IPSIMOTO M KPYTOBOT'O TOKOB.

20. Conenounn. MarauTHoe 110JI€ COJIEHOUIA.

21. JlelicTBe MarHUTHOTO MOJISl HA MPOBOJHUK C TOKOM. 3aKOH Ammepa.

22. JIBuyKeHue 3apsKEHHBIX 4acTULl B MarHUTHOM nosie. Cuna JlopeHna.

23. SIBneHue 31eKTPOMarHUTHON MHAYKUMHU. [I0TOK BEeKTOpa MarHUTHON MHTyKIIMH.

24. OCHOBHOI1 3aKOH 3JIEKTPOMAarHUTHOM nHAYKLUH (3akoH Dapanest). [Ipasuno Jlenuna.

25. Camounnykuus. UaaykTuBHOCTh. UHAYKTUBHOCTD COJIEHOU 1. DHEPTUSl MAarHUTHOTO TTOJIA.
26. 'apmoHnyeckre KojaeOaHusl U UX XapaKTepUCTUKU. AMIUIUTYA, (aza u yacrora. [Ipumepsl
TapMOHMYECKHUX KOJIeOaHUH.

27. MareMaTu4ecKuil MasiTHUK, 4aCTOTa U MIEPUO/T €T0 KOJIeOaHHiA.

28. IlpeBpanienue sHEpPruyu Npyu rTApMOHUYECKUX KOJIEOaHUSIX.

29. 3aryxaroliye 1 BbIHYKIECHHbIEe KosieOaHus. PesoHaHc.

30. DnexTpomaruuTHele kojebanus. KonebaTenbHbIil KOHTYP.

31. Ilepemennsiii Tok. TpancpopmaTop.

32. BonHoBoii npouecc. CKOpOCTh BOJIHBI, YAaCTOTa, AJuHA BoJiHbL[lonepeunsie u npoaoIbHbIE
BOJIHBI.

33. 3ByKOBbI€ BOJIHBI. XapaKTEPUCTHKH 3BYKa.

34. DnektpomaruuTHasi BosiHa. Ee XxapakTepuCTHKHU.

35. OCHOBHbIE CBOWMCTBA MEKTPOMArHUTHBIX BOJIH. CKOPOCTh UX PaclpoOCTpaHEHUs B BaKyyMe U
cpeze.

36. [lIkana >MeKTpOMarHUTHBIX BOJIH.

37. 'eomeTpuueckast ONTHUKA. 3aKOH OTpakeHus cBeTa. [lonHoe oTpakeHue.

38. 3aK0oH MpeOMIICHHS CBETA.

39. JIun3sl. X onTHyeckue XxapakTepucTHki. OnTuyeckue npuoopsl.

40. BonHoBBIE CBOIiCTBa cBeTa. KOorepeHTHOCTH CBETOBBIX BOJH. MIHTEpdepeHIus cBeTa.

41. ludpakuus cBeTa u ycnoBus ee HaOroaeHus. [JudpakinonHas pemerka 1 ee IpuMeHeHue.
42. Ilonspuszanus cBeTa.

43. Jlucnepcus cBeTa.

44. I'panunbl IPUMEHMMOCTH Kiaccuueckoil MmexaHuku. [IpeacraBieHue o mocTyjatax u
CJIEJICTBUSX CIIELUAIBHON TEOPUH OTHOCUTEIBHOCTHU. 3aKOH B3aUMOCBSI3H MacChl U DHEPIHUH.

DO NG AW



45. TenmoBoe wu3nyueHue. [[BolicTBeHHbIE CBOWCTBa cBeTa. KBaHTOBO-BOJHOBON Oyaliu3M.
®opmymna [lnanka.

46. ®orodddext. 3akoHbl hoTodhDeKTa.

47. KBaHTOBBIN XapakTep MOIJIOMICHUS CBETA. Y paBHEHUE DUHIITEHHA.

48. DOTOHBI, UX XaPAKTEPUCTHUKU U OCOOEHHOCTH.

49. TaBnenue cBera. JlaBineHue cBETa C TOUYKH 3PEHHS] KBAHTOBOW TEOPHH.

50. Ctpoenue atoma. OmnbiT Pezepdopna. [Inanerapuas moaens aroma.

51. Iloctynate! bopa. ITornomenne u n3ny4eHue 3HEPTUNA ATOMOM.

52. CrutomiHble U TUHEYaTele crieKTpbl. CrieKTpaIbHbIN aHAIU3.

53. CnexTp aTroMa BOJOpO/a.

54. CocraB aTOMHOTO siipa. 3apsii0BOE U MaccoBoe 4ucio. HykioHBI.

55. Slnepusbie cunsl. Ux mpupoaa u 0COOEHHOCTH.

56. JlepekT Macchl aTOMHOTO sIipa. DHEPIrHsl CBA3M spa.

57. PanroakTUBHOCTh. Buabl pali0aKTUBHOTO pacnaja.

58. Buabl paguoakTUBHBIX U3ily4eHUH. 1IX cBoMicTBa.

59. DnemeHTapHbIC YACTHUIIBI H (PYHIAMEHTAJIbHBIE B3aMOICHCTBHS.

60. CTpyKTypHbIE ypOBHU OpraHU3allMM MaTepuu. 3BE3bI, 3BE3AHBIE CHUCTEMBI, TaJaKTUKH,
MeTarajakTHKa.

61. CoBpeMeHHbIE TeOpuH 3BOJIOLNN BeeneHHOM.



[Tpunoxxenue 2
K paboueli mporpamme

7.3.2. IlpakTHyecKue 3aJaHUs N0 JMCHUIINHE JI51 CAMOCTOATEIbHOM MOATOTOBKH K K-
3aMeHy

1-ii cemecTp

3agava 1
IIpu xakoi MakCHUMalabHON CKOPOCTH CaMOJIETHI MOTYT MPHU3EMIISATHCS HA MOCAJAOYHYIO MOJIOCY
aspoapoma JuinHoH 800 M IPU TOPMOKEHHUH € YCKOpeHueM a;= —2,7 M/c2? a,= —5 m/c2?

3amaua 2

B 0e3BeTpeHHyro moroay CKOpocTh Impu3eMileHus mapainorucra vi= 4 m/c. Kakoit Oyner cko-
POCTh €ro MPU3EMJICHUS, €CIIM B TOPU30HAIBHOM HAIpaBJIEHUH BETEp JYET CO CKOPOCTHIO Vo= 3
m/c? Cnenaiite ueptexx Baronetka maccoit 500 kr asmxkercs noa aeiicrsuem cuibl 100 H. Ompe-
JeJIUTE €€ YCKOPEHUE.

3amaua 3
ABTO00YyC Maccoit 8000 xr egeT mo ropu3oHTaIbHOMY Iocce. Kakas cuma tpeGyeTcs 1ist cooo-
HIeHHus eMy yckopenus 1,2 m/c2?

3agaua 4
JIBa 4enoBeka TSHYT 32 BEPEBKY B pasHble CTOpoHBI ¢ cwiior 90 H xaxawiii. PasopBercs nu Be-
pEBKa, €ciii OHa BblJIEpKUBaET HaTskeHue 1o 120 H?

3amaua 5

Ha camornet, neTsimuii B TOpU30HTaILHOM HAMPABICHUH, IEHCTBYET B HAIIPABJICHUH TOJIETa CUIa
Tsaru auratens F = 15000 H, cuna conpotusnenus Boznyxa Fc = 11000 H u cuna naBnenus 6o-
koBoro Berpa FB = 3000 H, nanpasiennas nojg yriom o = 90° xk kypcy. Halitu paBHOzEHCTBY-
I01Ty10 9TuX cril. Kakue eme cuibl JeHCTBYIOT Ha cCaMOJIET B MOJIETE M Y€MY paBHA X PaBHOCH-
CTBytoOMIasA?

3apaua 6
Onpenenure cuily, ¢ KOTOPOH NPHUTATHBAIOTCA APYT K APYry aBa Kopadms maccoi mo 107 kr
KaXK/IbIH, Haxoasmuecs Ha pacctosiauu S00 M apyT OT Apyra.

3anauya 7

OXOTHUK, TUIBIBS 110 03€pY Ha JIETKOW HaJIyBHOM JIOJKE, CTpeNseT B yTok. Kakyio ckopocTs mpH-
oOpeTaer JoaKka B MOMEHT BBICTpEIIa U3 JBYX CTBOJIOB PYXbs (Iyruierom)? Macca OXOTHHKA C
JoaKol U pyxbeM 80 Kr, Macca mopoxa u ApoOu B ogHoM marpoHe 40 r, HadaiabHasi CKOPOCTh
npo6u 320 m/c, CTBOJ PYXKbsI BO BpeMs BEICTpEIa HAIIPaBJICH 101 yrioM 60° K TOPU30HTY.

3anaya 8

CaMorner IoKeH MMETh JUIsl B3JeTa cKopocTh 25 m/c. JlnuHa mpoOera mo mojoce a’pojpomMa
coctasisier 100 m. Kakyro MOIIHOCTH JOJKHBI pa3BUBATh JIBUTATENW MPHU B3JIETE, €CIU Macca
camorniera 1000 kr u conpoTuBiieHUE ABUKEHUIO paBHO 200 H?

3amaua 9

ABTomMoOmIb Maccoit 5000 kr npu ABMKEHUH B TOPHOM MECTHOCTHU MOAHsUICA Ha BbicoTy 400 M
HaJl ypoBHeM Mops. Onpenenure NOTEHIUAIBHYIO SHEPTUI0 aBTOMOOMIISI OTHOCUTEIBHO YPOBHS
MOpH.



3agaua 10
[Tepen 3arpy3koii B IUTaBHIBHYIO TI€Ub YYTYHHBIH METAIONIOM H3MENBYAIOT yIapaMHy Majaro-
mero 0oiika mosiora maccoi 6000 kr.

3agaua 11
Omnpenennute NOTHYIO SHEPTUIO B HUKHEH TOUKE MPH MaJeHuH 0olika ¢ BHICOTHI 9 M. CpaBHUTE ee
C TIOJTHOM DHEprue, KOTOPYIO UMeET 00CK, TPOUIS TTPH MAJACHUH S5 M.

3agaya 12

Camoner maccoit 1000 kr neTut ropuzoHTanbHO Ha BbicoTe 1200 M co ckopocThio 50 M/c. Ilpu
BBIKJTFOUCHHOM JIBUTATEJIE CaMOJIET TUIAHUPYET U MPHU3EMIISIETCSI CO CKOPOCThIO 25 M/c. Ompene-
JIUTE CUILy COMPOTUBIIEHUS BO3/1yXa MPHU CIyCKE, CUUTAs AJIMHY CITyCKa PaBHOM 8 KM.

3amaua 13
Onpenenure TeMIiepaTypy KUCIOpoaa Maccoi 64 T, HaXOosAIerocs B cocyae oobémMoM 1 11 mpu
napienun 5 ¢ 10° Tla. Monspraas Macca kucnopoga M = 0,032 kr/Mob.

3agaya 14
Omnpenenure mioTHOCTH a3oTa npu temreparype 300 K u naBnenun 2 atm. Monsipaast Macca a3o-
ta M = 0,028 Kr/MOIIb.

3amaua 15
Haiitu motHoCTs Bogopoaa npu temueparype 150C u napnennu 9,8:104 Ila. (0,085 kr/m?).

3anaua 16
B Gamtone naxoaurcs ras npu temieparype 15 °C. Bo ckobKo pa3 yMEHBIINTCS JaBICHHE Ta3a,
eciu 40 % ero BeIAIET U3 OaJIOHA, a TEeMIIepaTypa Mpu ToM nmoHuzuTcs Ha 8 0C?

3agaua 17
Kakoii 06bem 3aiimer 1 kr Bo3ayxa npu 17°C u naBnenuun 101,33 xI1a?

3amaua 18

Bo Bpems pacumpenus raza, BBI3BAaHHOTO €r0 HarpeBaHUEM, B LMJIMHJIPE C IUIOIIAJbI0 Monepey-
HOro cevenus S = 200 cm? rasy ObLIO MEPENAHO KOIMYECTBO TEMIOTh Q = 1,5 ¢ 10° Ik, npuuém
JIaBJIEHHE Ta3a OCTABAIOCH MOCTOSHHBIM M paBHbIM p = 2 * 107 ITa. Ha cKoJIbKO H3MEHNIACH BHY-
TPEHHSS SHEPrus rasa, €y MoplIeHb nepeiBUHYJICS Ha paccTosHue Ah = 30 cm?

3amaua 19

OmnpenenuTs KOJUYECTBO TEIIOTHI, KOTOPOE COOOIIEHO 2 KI TeJHs MpPU IOCTOSHHOM 00BeMe,
ecnu ero remnepatypa nosbicuiach Ha 100 K. Ha ckonbko u3MeHn1ach BHYTPEHHSS SHEprus raza
U Kakas pabota Oblia coBepuieHa um?

3anaua 20
Jlo Kakoi TemmepaTypbl Harpeercsi ra3, coAep)kKaliuics B OamioHe oObeMoM V mpH aaBie-
HUM p; U Temueparype T, ecau eMy COOOLIUTh KOJIUYECTBO TEIIOTHI Q?

3amaua 21
KakoBa BHYTpPEHHSS SHEPIUs T'ellMs, 3al0JHAIOIErO a3pocTaT 006éMoM 50 M npu naBnenun 60
k[1a?



3agaua 22

Kucnopon maccoii 10 r naxomurcs nox gasnerneM 3  10° Ila npu 10 °C. Tlocne HarpeBaHus npu
MOCTOSTHHOM JIaBJICHUH Tra3 3aHuMaeT o0beM 10 1. Onpenennure u3MeHeHHue BHYTPEHHEH SHEpTun
KHCJIOPOJIa BO BPEMsI JaHHOTO TIpoIiecca.

3agaua 23

OmnpenenuTbh KOJUYECTBO TEIJIOTHI, KOTOPOE COOOIIEHO 2 KI TeJHs IMpU MOCTOSHHOM o0beMme,
eciu ero temrieparypa nossicriiachk Ha 100 K. Ha ckonbko n3MeHnnace BHyTPEHHSISI SQHEPIUs raza
U Kakas paboTa OblL1a coBepIeHa uM?

3amaua 24
B Gamnone Haxomutcs ras npu temneparype 15 °C. Bo ckonbko pa3 yMeHBIIUTCS JaBIEHUE rasa,
eciu 40 % ero BblieT U3 OaIOHa, a TeMIepaTypa npu 3ToM oHu3uTcs Ha 8 0C?



2-1i cemecTp
3agauva 1

JBa 3apsina no 3,3-10-8 K, pa3aenennsie c1oeM Citobl, B3aUMOACHCTBYIOT ¢ cuioi 5-10-
2 H. OnpenenuTe TOIMIMHY CIO0SI CIFOJIBI, €CJIA €€ JTUAICKTPUUecKasi MPOHUIIAeMOCTh paBHa 8.

3amaua 2

JlBa 3apanga q; = +2-107 Kn u qu = —2-10-7 K1 pacnonoxeHsl B KEPOCUHE HA PACCTOSHUM
0,2 m apyr ot apyra. KakoBa Hanpsi»K€HHOCTb MOJISI B TOYKE, HAXOASIICHCS MEXIy 3apsaaMu Ha
paccrosiauu 0,08 M OT TTOJIOKUTENHHOTO 3apsiaa Ha JTUHUU, COCTUHSIIONIEH IIEHTPHI 3apsI0B?

3amaua 3

HanpspkeHHOCTB MO B KEPOCHHE, 00pa30BaHHOro To4euHbM 3apsagom 10-107 Ki, Ha ne-
KOTOPOM paccTostHuU OT Hero paBHa 5 H/Ku. Onpenenure pacctosiHue ot 3apsja 10 JaHHOMW TOY-
KM TIOJISl ¥ CHITY, ¢ KOTOPOIi ToJie feicTByeT Ha 3apsaz 3107 Kii, moMeIeHHblii B JaHHYIO TOUKY.

3amaua 4

KakoBa HalpsKEHHOCTH JIEKTPUYECKOTO TI0JIsA, CO3IaHHOT0 ABYMs 3apsaaaMu 6-107 u 2-10°
8 K B Touke, HaxosIIencs MEXy 3apsaamu Ha pacctosun 0,03 M OT epBOro 3apsa Ha Jiu-
HUH, COeTUHSIONIeH 3apsanpl? Paccrosane mexay 3apsaamu 0,05 M, 1 HaXOIATCSI OHU B Cpefie C
JURJIEKTPUYECKON IPOHULIAEMOCTBIO 2.

3amaua 5

Kakyro paGoTy HaJ0 COBEPLINTH, YTOOBI TIEPEHECTH ToUeuHbIH 3apsn 7-107° K u3 Gecko-
HEYHOCTH B TOUKY, HaxoAsulytocss Ha paccTosHuu 0,1 M OT MOBEPXHOCTH METANIMYECKOro Iia-
puka? Ilorennuman mapuka 200 B, ero paguyc 0,02 m. Illap HaxoguTcs B Bo3ayxe.

3amgaua 6

Mex iy mapaielbHbIMHU 3apsSKeHHBIMH TIACTHHAMH, PACHIOJI0KEHHBIMU TOPU30HTAIIBHO,
yIepKUBAeTCs B PABHOBECHH NbLIMHKA Maccoit 10712 kr ¢ 3apagom —5-1071% K. Onpenenure pas-
HOCTH TIOTEHIIMANOB MEXKy MIACTHHAMM, €CIIH PACCTOAHME Mexay HuUMHU 1072 M, a HauanbHas
ckopocth 12-10 m/c.

3amaua 7

B 01HOpOAHOM 31EKTPUYECKOM I10JI€ MEKIY IBYMSI TOPU30HTAIbHO PACIOJI0KEHHBIMU pas3-
HOMMEHHO 3apsUKEHHBIMM TIACTUHAMM HAXOIMTCS TbUTMHKA Maccod 107! kr. Pasnocth moten-
nuanoB Mexay miactuiamu 500 B, paccrosinue 0,1 M. Onpenenure 3aps NbUIMHKY, €CJIM OHA B
JIEKTPUUYECKOM HOJI€ YAEPKUBACTCS B PABHOBECHH.

3amaua 8

[Tnockwii BO3MyIIHEIN KOHIEHCATOP 00pa30BaH ABYMsI KBAAPATHBIMHU IIACTHHAMU, OTCTOSI-
LIMMU JPYT OT JIpyra Ha pacCTOSTHUU 1073 m. Kakoii 1omkHa ObITh IMPUHA KaXK/J0M U3 STHX ILIa-
CTHH, YTOOBI EMKOCTh KOHJIEHCaTOpa paBHsu1ach 1 ©?

3amaua 9



Kaxoit HanbopIIeit eMKOCTH MOYKHO CJENIaTh KOHJIEHCATOP, UCIIOJIH30BAaB B KaUeCTBE JH-
JIEKTPHKA OTMBITYIO OT AMYJIbCUHU (POTOIIACTUHKY pa3mMepoM 9x12 cm u TonmuHo# 5-10-3 M (g
=17)?

3amaua 10

Kakoil u3 1ByX KOHAEHCATOPOB U BO CKOJIBKO pa3 00iagaeT OOoJblIel SHEprhen, eciu s
nepsoro konaeHcaropa C=4 mx®, U;= 10 B, a nis Broporo C,= 10 Mx®, U,=4 B?

3amgaua 11

[Tpu 20°C compoTHBIIEHHME MEIHOM MPOBOJOKU 3JeKTpomarHuta Obuio 1,2 Owm, a mocne
JUIUTEIBHON paboThl MO HArpy3KOM CONMpPOTUBJIEHHE OOMOTKHM OKa3anoch paBHbIM 1,5 Om. [lo
Kakoil TemnepaTypbl Harpenack oomotka (0=0,004 K-1)?

3amgaua 12

Yemy paBHO oOI11€€ CONPOTUBICHHUE YUaCTKa, eciu pe3uctopsl R} = 60 Om u R, = 12 Om
COEJIMHEHBI MTapaAJUIENIbHO, a TIOCIIE0BATENbHO C 3TOM Mapoil coennHeHbl pe3uctopbl Ry =15 Om
n Ry =3 OMm?

3amaua 13

NcTtounuk Toka ¢ 9/IC 2 B u BHyTpeHHUM conpoTuBieHneM 0,8 OM 3aMKHYT HUKEITMHOBOMI
pOBOJIOKOH anuHOM 2,1 M u cedenueM 0,21 mm2. OnpenenuTe HanpsHKEHUE Ha 3aKUMax UCTOY-
HUKa TOKa.

3amaua 14

B ognopoanoM maruuTHoM mosie ¢ uaaykuueit 0,1 Tin nepneHauKyIsipHO JIMHUSIM UHIYK-
I HAaXOJUTCS MPOBOIHUK IauHON 70 cM, 1Mo KoTopoMy TedeT Tok cuioit 70 A. Omnpenenure
CUITY, JEHCTBYIOLIYIO HA IPOBOJHUK.

3amaua 15

KaxoBa cuna Toka B IpOBOAHMKE, HAXOIAIEMCS B OJHOPOJHOM MAarHUTHOM TOJI€ C UHAYK-
rueit 2 Tu, ecnu UIMHA aKTUBHOM yacTH mpoBoHKUKa 20 cM, cuita, IeHCTBYIOLIast Ha IPOBOHMUK,
0,75 H, a yroa Mex 1y HanpaBJIEHUEM JIMHUN UHAYKLIHUN U TOKOM 49°7

3anaua 16

Kakas cuna neificTByet Ha MpoBOJHUK AIMHOM 10 cM B OTHOPOAHOM MarHUTHOM TOJI€ C UH-
nykuuent 2,6 Tn, ecnu Tok B poBOAHMKE 12 A, a yroj MeXIy HalpaBlI€HUEM TOKA U JIMHUIMHU
uHaykuuu 30°7

3agaya 17

[To n1ByM napasienbHbIM IPOBOJHUKAM, HAXOASIMMCS HA pacCTOSIHUM 12 cM Ipyr OT Apy-
ra, uayT Toku 1o 30 A. OnpenenuTs HaNpsKEHHOCTh MArHUTHOTO TOJIS B TOUKE, HaXOAsIIecs
Ha paccTosHuU 10 cM OT KaKJ0ro MpOBOAHMKA, €CIIM TOKU HIYT: a) B OJHOM, O) B POTHUBOIIO-
JIOXKHBIX HalpaBJICHUSIX.

3agaua 18



[To nByM™M napaiinesbHbIM IPOBOJHUKAM TeKYT TOKH 3 1 4 A. PaccTosiHME MEXly TPOBOJHU-
kamu 14 cM. HaliTu MHOXECTBO TOYEK, B KOTOPBIX MHAYKIHS MArHUTHOTO MOJII PaBHA HYIIO.
PaccMoTpeTs /1Ba citydasi: TOKM HIYT: a) B OJHOM HAMpaBJIeHHUH, 0) B MPOTHBOIIOIOKHBIX HATIPAB-
JICHUSIX.

3anaua 19

[lo n3onMpoBaHHOMY KpyroBOMY IIPOBOAHMKY panunycoM 10 cM npotekaer Tok 5 A. Ilep-
MIEHIUKYJISIPHO IUIOCKOCTH KOJIbLA TPOXOANT JUIMHHBIN MPOBOJHUK TAK, YTO OH COIPUKACAETCS C
KOJIBLIEBBIM IPOBOAHUKOM. HallTW MHIYKIMIO MAarHUTHOIO IIOJIS B LIEHTPE KPYrOBOI'O IPOBOJ-
HUKa MPH YCIOBHUH, YTO TOK B IPSIMOM IIPOBOJIHMKE paBeH 15,7 A.

3amaua 20

B onHOpoaHOE MarHuTHOE MoJie MEPHEHAUKYIISPHO JIMHUSAM MHAYKLUUU BJIETAET 3JIEKTPOH
co ckopocthio 107 m/c. Onpenenute UHAYKIUIO T0JIsA, €CIH JIEKTPOH OIUCall OKPYKHOCTh pa-
auycoM 1 cm.

3agaua 21

B omHOoponHOM MarHMTHOM Tonie ¢ MarHUTHOW mHaykmnuei 0,1 Tin B Bakyyme ABHIKETCS
3JIEKTPOH cO cKopocThio 3-106 m/c. UeMy paBHa cuiia, JEeHCTBYIOMIAs Ha AJIEKTPOH, €CIU yTOJ
MEX]1y HalpaBJICHUEM CKOPOCTH JIEKTPOHA U JIMHUSAMU UHAYKIUU paBeH 90°?7

3agaua 22
DIIEKTPOH W MPOTOH, JBUTASACH C OJMHAKOBON CKOPOCTHIO, MOMAAI0T B OJHOPOJIHOE Mar-
HUTHOE noje. CpaBHUTE paJANyChl KpUBU3HBI TPAEKTOPUI IPOTOHA U 3JIEKTPOHA.

3amaua 23

B OI[HOpOI[HOM FOpI/IBOHTaJ'II)HOM MAardmTHOM IT10JIC HAXOAUTCS B paBHOBCCI/II/I FOpI/I3OHTa.J'II)-
HBII TIPSIMOJIMHEMHBIN aTFOMUHUEBBIN MTPOBOJIHUK ¢ TOKOM 10 A, pacnoyioKeHHBIN NEPIeHIUKY-
JsipHO noito. OnpeaenuTs HHAYKLIHUIO M0JIs, CYUTas pajnyc MPOBOJHUKA PABHBIM 2 MM.

3anaua 24

[TpoToHBI B MArHUTHOM T0JI€ ¢ HHAYKIKEH 5-10-2 T ABIKYTCS B BaKyyMe IO TyTe OKPYK-
HOcTH paanycoM 50 cM. Kakyro yCKOPSIFOIIY0 pa3HOCTh MOTSHITHAIIOB OHH JIOJKHBI OBLITH TIPOii-
T™?

3amaua 25

OnpenenuTb MarHUTHBIN OTOK, MPOXOASILIUI Uepe3 NPSMOYTOJIbHYIO IJIOLIaIKy CO CTOPO-
Hamu 20x40 cM, eciM OHa MMOMEIIeHa B OJIHOPOIHOE MarHUTHOE MoJie ¢ HHAyKiuen B 5 Ti nox
yraom 60° K JIMHUSM MarHUTHON MHTyKIIUU TOJIS.

3anaya 26

Haiitu D/IC unnykuuu Ha KpplUibsix camosiera Ty-204, umeromux anuny 42 M, JeTsIero
TOPU30HTAIIBHO CO CKOPOCTHIO 850 KM/4, €Clii BepTUKAIbHASI COCTABJISIONIAs BEKTOPA WHIYKIINH
MarautHoro mosst 3emmu 5-10-5 To.

3anaua 27

B katymike Bo3nukaet MmaruutHeIi notok 0,015 B6, korna nmo ee BUTKaM npoxoauT Tok 5,0

A. CKOJIBKO BUTKOB COAEPKUT KaTyIIKa, €CIIU €€ UHIYKTUBHOCTH 60 MI™?

3amaua 28



OnpenenuTb MHIYKTUBHOCTb KAaTYIIKH, €CIIU ITPH 0cIa0IeHnH B Hell Toka Ha 2,8 A 3a 62 mc
B KaTyIIKE MOSIBJISETCS CPeAHsA 3.1.C. caMOMHIyKIuu 14 B.

3agaua 29
3a CKOJIbKO BPEMEHU B KAaTYLIKE ¢ UHIYKTUBHOCTHIO 240 MI" MpoUCXOAUT HapacTaHHe TOKa
oT HyJis 1o 11,4 A, eciiv mpu 3TOM BO3HUKAET CPEHSAS 3.1.C. camonHaykuuu 30 B?

3anaua 30
DHeprus MarHUTHOTO TOJIsl KAKOW KAaTyIIKU OOJbIIe U BO CKOJBKO pa3, €CH MepBas UMeeT
xapakrepuctuku: [1=10A, L1=20 I'n, Bropas: 12=20A, L2=10 I'u?

3amaua 31
Onpenenuth UHIYKTUBHOCTh KaTYIIIKH, €CJIH MPU TOKe 6,2 A ee MarHuTHOE MoJie 001aaeT
sHeprueit 0,32 JIx.

3agauya 32
Hanwucarte ypaBHeHue rapMOHUYEeCKHX KoJiebaHuil, ecnu 3a 1 muH coBepmaercs 60 koseda-
HUI; aMIUTUTY/1a paBHA § cM, a HavaibHas (asza 3-m/2 pan.

3agaya 33
VYpaBHeHue rapmonndeckux kojebanuit tena x = 0,2-cos(nt) B (CH1). Haligure ammnutyy,
NEepUOo/, YacTOTY U LIUKINYECKYI0 yacToTy. Onpenenure cMelleHue Tena yepes 4 ¢; 2 c.

3agauya 34
Marematnueckuii MassTHUK 3a T/2 cmemaercs Ha 20 cm. C kakoi aMIUIUTY10# Konebiercs
masTHUK? HauanbHas ¢a3a konebaHuil paBHa .

3anaua 35

JlBa MasiTHHMKA, [UIMHBI KOTOPBIX OTIMYAIOTCS Ha 22 CM, COBEPILAIOT B OHOM M TOM e Me-
cTe 3eMiu 3a Hekotopoe Bpems oauH 30 konebanuid, nqpyroi 36 konedbanuid. Hailigure nimuHb
MasiTHHKOB.

3agaya 36

I'py3 maccoit 200 r coBepiiaeT rOpU30HTAIIBHBIE KOJIEOaHUs Ha TPYKUHE C JKECTKOCTBIO
500 H/m. Haiigure yactoty KosneGaHMil M HauOOJBIIYIO CKOPOCTb JBHXKEHUS Ipy3a, €CIU aM-
IUINTY/Aa KojeOaHui 8 cM.

3agaua 37

Ha kaxoii wactore AomKeH paboTaTh paguornepenaTdyuKk Kopalis, mepefarolluii CUrHal
oeactBust «SOSy», ecnu Mo MEXAYHAPOJAHOMY COTJIAIICHUIO 3TOT CUTHAN MEpPElaeTcs Ha BOJIHE
muHoit 600 m?

3amaua 38
JlnmrHa BOJTHBI KpacHOTO cBeTa B Bo3ayxe paBHa 700 uM. KakoBa jjinHa BOJHBI JAaHHOTO CBE-
Ta B Boze? Ilokazarens npenomieHus Boasl 1,33.

3axaua 39
KakoBa qyiriHa BOJIHBI )KEJITOTO CBETA IMAPOB HATPHS B CTEKJIE C MMOKA3aTEIeM MPETOMIICHHS

1,56? JlnuHa BOJIHBI 3TOrO CBETA B BO3/1yXe paBHA 589 HM.

3agaua 40



Ckonbko BpeMeHH HeoOxoaumo DM-BonHe, ucnynieHHoi nepeaarunkoM KA "Cassini",
HaxozsmeMcs: Ha opoute Bosdne CaTypHa, YTOOBI TOWTH 10 3eMJIH, €CIIM PACCTOSIHUE MEXTy HHU-
mu 1279,4 -106 km?

3agaua 41

Ha nmoBepXHOCTB BOJBI ITAJJa€T IIyYOK KPACHOI'O CBETA, JUIMHA BOJIHBI KoTOporo 760 um. Ka-
KOBa JUIMHA BOJHBI 3TOro cBeta B Boae? [lokasarens mpesomiieHus: BOABI UIsl KPACHOIO CBETa
1,33.

3amaua 42

UeMy paBHA CKOPOCTh PAaCpPOCTPAHEHHS CBETA, €CIIM PACCTOSIHUE OT 3eMJiH 10 JIyHBbI, paB-
Hoe 3,84 -105km, on poxoaurt 3a 1,28 c?

3amaua 43

Haiinure HauOonblinii MOPSIOK CHEKTpa KpPacHOW JIMHHUM JUTHS C JUTMHOM BOJIHBI 671
HM, ecii iepuoA nudpaxiuorHoi pemerku 0,01 mm.

3anaua 44

Kaxoif 4acTOTBI CBET ClielyeT HallpaBUTh HA MMOBEPXHOCTH IJIATHHBI, YTOOBI MaKCHUMAaIlbHAS
cKOpocTh (oTOo3IeKTpOoHOB ObLTa paBHa 3000 kM/c? PaboTa BbIX0/1a 3JIEKTPOHOB U3 MJIATUHBI 10
18 IbK

3agaua 45

KakoBa HanMeHbIIasi 4yacToTa CBETa, IPU KOTOPOil emle Habmogaercs ¢porodddekr, ecnu
paboTa BBIX0/a JIeKTpoHa U3 MeTamia 3,3-10710 JIx?

3amaua 46
KakoBa makcumanbHas CKOpOCTb (POTO3JIEKTPOHOB, €ciii (HOTOTOK MpeKpalaeTcs: Mpu
3alUpParoLIEM HaIpsHKEHUU 0,8 B?

Kakum uMmynscoM obnanaer GoToH msnydenus ¢ gactoroi 5,0-10'* 'n? Kakosa macca sToro
¢dorona?

3amaua 47
Onpenenutb >HEPTUI0 (POTOHOB, COOTBETCTBYIONIUX HamOosiee JIMHHBIM (A = 760 HM) U
HanOoJee KOpOTKUM (4 = 380 HM) BOJIHAM BUAMMOI YacTH CIEKTpa.

3amaua 48

[Ipu oGiydeHnn aTomMa BOJOPOJIA IEKTPOHBI MEPENUTH ¢ TIEPBOW CTAITMOHAPHOW OPOUTHI
Ha TPEThIO, & TIPU BO3BPAILEHUH B UCXOJHOE COCTOSTHUE OHU NEPEXOAWIM CHayala ¢ TPETbeu
OpOUTHI Ha BTOPYIO, a 3aT€M CO BTOPOW Ha MepBYyI0. UTO MOXKHO CKa3aTh 00 SHEPTHMH KBAHTOB,
MOTJIOUIEHHBIX U U3JIYYEHHBIX aTOMOM?

3agaua 49

['enuii-HeoHOBBIN ra30BBIi Ja3ep, padOTAIOLINI B HEMPEPHIBHOM PEKUME, AaeT U3IIyUYEeHUE
MOHOXPOMAaTHYECKOTO CBeTa ¢ JIMHON BOoiHBI 630 HM, pa3BuBas MomHocTh 40 MBT. Ckonbko
(hoToHOB M3TyUaeT yazep 3a 1 ¢?

3agaua 50

Pezepdopn ocymiecTBun mepBy0 B MHpPE PEAKIUIO MPEBpAILICHHUS OJHOTO XUMHYECKOTO
3JIEMEHTA B JIPyTroi. BeluncanuTe sHEpreTMYecKuil BbIXOI 3TOM peakuuu. [lornomaercs win Bbl-
JIeTISI€TCS DHEPTHS B 3TOM peakiuu’? 1; N4+ ; Ha — 1;,5-. 4 11 §3



