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HHOACHUTEJBbHAA 3AIINCKA
1.1 Heanb u 3a1a4u NporpaMMsbl y4eOHOI0 NpeaMeTa

[Iporpamma  yueObHoro  mpeamera  OIlm.08  ®dusuka  ABISETCS  YacThiO
o011eo0pa3oBaTebHOTO KKIa oOpazoBaTenbHON mporpamMbl CIIO - mporpamMmbl OATOTOBKH
CIIEIIMAJIUCTOB CpenHero 3BeHa 1o crneruanbHocTh: 23.02.03 TexHudeckoe 0OCITyKUBaHHUE U
PEMOHT aBTOMOOWJIBHOTO TPaHCIOPTa TEXHOJIOTHYECKOTO NPOoGuiIsl MpoPecCHOHATHHOTO
oOpazoBaHwUs.

Ilenp W OCHOBHBIC 3a/layMl peaidu3aluu Hporpammbl ydeObnoro mnpemmera OITm.08
®dusnka (mpoHIbHBINA YPOBEHB) SBIISIOTCS:

— (opmMupoBaHHe y 00y4arolUMXcs YBEPEHHOCTH B IIEHHOCTH O0pa30BaHUs, 3HAUUMOCTH
(GU3MYECKUX 3HAHUW JUIS KaXKJIOTO YEIIOBEKa, HE3aBHCHMO OT €ro MpoQecCHOHATbHON
JESITEIIbHOCTH;

— OBJIAJICHUE OCHOBOIIONATAIONIUMHI (U3NICCKUMHU 3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOpUSMHU; paclIupeHne 00bEMa HCHOIb3YEMbIX (PUINYECKUX MOHATHH, TEPMHHOIOTHH U
CHUMBOJIUKH;

— npuoOpeTeHue 3HaHUN 0 PyHIAMEHTATBHBIX (DU3MUECKHUX 3aKOHAX, JICKAIINX B OCHOBE
COBpPEMEHHOM (hM3MUYECKOI KapTHHBI MUpa, 0 HauboJiee BaXKHBIX OTKPHITUIX B 007acTU (PU3UKH,
OKa3aBIIMX OMpENENAIoNIee BIUSHUE HA pa3BUTHE TEXHUKH M TEXHOJOTHUU;, TOHUMAaHUE
bu3nyecKoil CyIHOCTH sIBIIEHUH, HabIogaeMbIXx Bo BeeneHHO;

—— OBJIQJICHUE OCHOBHBIMU METOJaMH HAYYHOTO TMO3HAHHUS MPHUPOJIbI, UCIIOIB3YEMbIMU B
¢usuke: HaOMIOJCHHWE, OMHCAaHHME, W3MEpPEHHE, BBIABMIKCHHE THUIOTE3, IPOBEICHUE
OKCIICPUMEHTA; OBJIAJICHUE YMEHUsSMU 0OpabaThiBaTh JaHHBIC SKCIICPUMEHTA, OOBICHATH
MOJTy4YeHHBbIE PEe3ybTaThl, YCTAHABIUBATH 3aBUCUMOCTH MEXAY (DU3MUECKHMMH BEIUYMHAMH B
HaO0JIF0Ja€MOM SIBJICHUH, JI€TIaTh BHIBOJIBI;

— 0TpaboTKa yMEHUA pemarh GU3NIECKUE 3a]]a4l Pa3HOTO YPOBHS CIIOKHOCTH;

— TpHOOpEeTEeHUE OMbITa Pa3HOOOpa3HOW  NEATENbHOCTH, OIbITa TO3HAHUSA U
CaMOTIO3HAHUS; YMEHUM CTaBUTh 3aJauM, PEIIaTh MPOOJIEMbI, MPUHUMATh PEIICHUs, MCKAaTh,
aHAIM3UPOBAThH M 00pabaThiBaTh HHGOPMAIUIO; KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHITHI),
MMEIOIINX YHUBEPCATHHOE 3HAYCHHE: KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB COTPYIHUYECTBA,
HABBIKOB HM3MEPEHMIi, HABBIKOB A(PQPEKTUBHOTO M 0€30MacHOr0 HCIOJB30BAHUS Pa3IHMUHBIX
TEXHUYECKUX YCTPOUCTB;

— OCBOEHHE CTIOCO00B HCMONB30BAHUS (PUINYECKUX 3HAHUN AJISl PEeUICHHS MPaKTUYECKUX
3a7a4, Uil OOBSCHEHUSI SIBJICHUW OKPYXKAIOIMIEH JEUCTBUTENBHOCTH, JUIsi OOecreyYeHus
0€30MacCHOCTH KU3HU U OXPaHBI IPUPO/IBL;

— pa3BUTHE [O3HABATEJIbHBIX  HMHTEPECOB, HMHTEJUIEKTYaJbHBIX W  TBOPYECKHX
crocoOHOCTEH B mpoliecce NpuoOpeTeHusl 3HaHUH ¢ MCIOJIb30BaHUEM Pa3JIMYHBIX HCTOYHHKOB
uH(pOpMallMd M COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJOTHH; yMeHUH (GOopMyIUpoBaTh WU
00OCHOBBIBaTh COOCTBEHHYIO TO3MLMIO MO OTHOUIEHWIO K (HU3UYECKOW HHDOpMaIHH,
MOJTy4aeMOM U3 pa3HbIX HCTOYHUKOB;

— BOCHHUTAHUE YBAXHUTEIHHOTO OTHONICHHS K YYEHBIM W WX OTKDPBITHSAM; YyBCTBa
TOPJIOCTH 33 POCCHUICKYIO (PU3NYIECKYIO HAYKY.

1.2 MecTto npeamera B yueOHOM IU1aHe 00111e00pa3oBaTeIbHbIX OPraHu3alui
VYuebusiii npeamer OIIn.08 @usuka sBiaseTcs MpeaIMETOM 00I1e00pa30BaTEILHOTO

y4eOHOTO0 IIMKJIAa B COOTBETCTBUU C TEXHOJOTUYECKHM MpoduiaeM mnpodecCHOHaTEHOTO
oOpa3oBaHusl.



VYueonsiii npenmer OIIn.08 duszuka orHOCUTCs K mpeameTHOo# obnactu GI'OC cpennero

oOmrero oopazoBanusi «EcTecTBEeHHbIE HAYKW» U3 003aTEIbHBIX IPEIMETHBIX 00JIacTel.

Pabouass mporpamma ydebnoro mpeamera OIIn.08 ®duszmka mMeeT MEKIPEAMETHYIO
CBsI3b C 001e00pa3oBaTeIbHBIMU YYCOHBIMH TMpEAMETaMHU XUMHS, Ouoyiorus, reorpadus,
aCTpPOHOMHUS U MPO(PECCHOHANBHBIMY JIUCUUIUIMHAMUA TEXHUYECKas MEXaHUKa, JJIEKTPOTEXHHUKA
u Jp.

Nzyuenne yuebHoro mnpemvera OIIn.08 @usmka 3aBepuiacTcs MPOMEKYTOUHOMN
aTTecTanuer B popme 3a4eTa 1 UTOTOBOH - HK3aMeHa.

1.3 Oobem yueonoro npeamera OIln.08 ®u3uka u BUALI yueOHOii padoThI

Bup yuedHoii paboTbl Oovem
uacoe

O0beM 00pa3oBaTeIbHON HATPY3KHU 196
Bcero yueOHbIX 3aHATHIT 176
B TOM YHUCJIC:
TEOPETUICCKOE OOYICHUE 102
MIPAKTHYCCKUE 3aHATH 54
71a00pPaTOPHBIC 3aHATHS 20
CamocrosTenpHas padbora 10
Iloocomoska Kk 9K3ameHy
Koncynpranuu 2
Hrorosas arrecranus B (popmMe IK3aMeHA 8




l. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IIPEJIMETA

OcBoenne conepxkanus yueOHoro mpenmera OIIn.08 @usmka obecrieunBaeT
JOCTH)KEHUE CTYJICHTaMU CIISAYIOIIUX PE3yIbTaTOB:

1.1 JInyHOCTHBIE pe3yJIbTaThl

1) chopMHPOBAaHHOCTH POCCHICKON TPaKIAHCKOH HMACHTUYHOCTH, NMATPUOTU3MA, YBAKCHUS K
CBOEMYy HapoJly, 4yBCTB OTBETCTBEHHOCTH Iepen PomuHON, ropaoctu 3a CBOM Kpail, CBOIO
Ponuny, mnpouuioe u HacTosllee MHOIOHAIMOHAJIBLHOrO Hapojna Poccum, yBakeHus K
roCyJIapCTBEHHBIM cUMBOJIaM (repOy, diary, TuMny);

2) c(OpMHPOBAHHOCTE MUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH M OOIECTBEHHOW MPaKTHKH, OCHOBAHHOTO Ha JHAJIOre KYJbTYp, a TaKXKe pa3IMIHBIX
(dopM 0011ECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

3) copMHPOBAaHHOCTP OCHOB CAaMOpPA3BUTHSI M CAaMOBOCIHTAHHS B COOTBETCTBUU C
00I11€YeIOBEYECKUMH [IEHHOCTSAMU M HJA€alaMU TPakJAHCKOro OOIIEeCTBa; TOTOBHOCTb U
CIIOCOOHOCTB K CaMOCTOSITENIbHOM, TBOPUECKOIN 1 OTBETCTBEHHOM AESTEIbHOCTH;

4) HaBBIKM COTpPYJIHHYECTBA CO CBEPCTHHKAMM, JAETbMH MIIAJILIETO BO3pPAcTa, B3POCIBIMH B
00pa3oBaTeNnbHOM, OOMIECTBEHHO TOJIE3HOH, Y4eOHO-MCCIeI0BATENbCKON, IIPOCKTHOM U APYTUX
BUJAX JI€ATEIbHOCTH;

5) TOTOBHOCTH H CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, Ha MPOTSHKEHUT
BCE JKM3HHU; CO3HATEIbHOE OTHOIIEHHWE K HEMpPEepbIBHOMY OOPa30BaHUIO KaK YCJIOBHUIO
ycrnenrHou npodecCuoOHAIBHOM U 0011IECTBEHHOM JIeATEIbHOCTH;

6) oco3HaHHBII BBIOOp Oynymied mpodeccuu U BO3MOXKHOCTEH peanau3alnuu COOCTBEHHBIX
KU3HEHHBIX IUIAHOB; OTHOIIEHHE K MNPO(ecCHOHAIBHOW AEATENbHOCTH KaK BO3MOXKHOCTHU
y4yacTHs B PELIEHUHM JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIECHAIIMOHAIBHBIX
npo0Jem;

7) chOPMHPOBAHHOCTh HKOJOTHYECKOTO MBIIUICHUS, MOHUMAHHsS BIUSHUS COLUAIBHO-
HKOHOMHUYECKUX IPOLECCOB HAa COCTOSIHME NPHUPOJHOW M COLMAIBHOM Cpelbl; MpHOOpEeTeHne
OTIBITA DKOJIOTO-HAMPABIEHHON JEATEIbHOCTH.

1.2 MeranpeamMeTHble pe3yJIbTaThl

1) ymeHHE CaMOCTOSITENILHO OINpEAENsATh LU JEATEIbHOCTH U COCTaBJSATh IUIAHbI
JEATEIIBHOCTH;  CaMOCTOSITENIBHO ~ OCYIIECTBJIATb, KOHTPOJIMPOBaTb U  KOPPEKTUPOBATH
JeSITeNIbHOCTD; MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JJIs JOCTUKEHHS ITOCTaBJICHHBIX Lesel
U pealin3aliuy IJIaHOB JEATeIbHOCTH; BBIOMPATh YCIIEUIHbIE CTPATETUU B PA3JIMUHBIX CUTYAIUX;
2) yMeHHe TMPOAYKTHBHO OOIIAThCA M B3aMMOJEICTBOBATH B IPOLECCE COBMECTHOM
NeSTeIbHOCTH, YYWUTBHIBaTh MO3MLIMU JAPYTUX YYACTHUKOB JESATEIBHOCTH, 3((HEKTUBHO
paspeniaTh KOH()IUKTHI,

3) BiageHMe HaBbIKAMM I103HABAaTEIbHOM, Y4eOHO-MCCIENOBATEIbCKOW W MPOEKTHOMN
NEeSTeNIbHOCTH, HaBbIKAMU  paspellieHuss MpolieM; CrmocoOHOCTb M TOTOBHOCTh K
CaMOCTOSITEIBHOMY ITOMCKY METOJOB PEIICHUs NMPAKTUYECKUX 3a/1ay, IPUMEHEHUIO Pa3IMYHBIX
METOJIOB MO3HAHNUS;

4) yMeHHE HCIIONIb30BaTh CpPEACTBa MH(OPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHM
(manee - VMKT) B pemnieHMM KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX W OPraHU3allMOHHBIX 3a/1a4y C
co0uTI0IeHHEM TpeOoBaHUI 9PrOHOMUKH, TEXHUKHU 0e30macHOCTH, TUTHEHB,
pecypcocOepeKeHus, MPAaBOBBIX U ATUYECKUX HOPM, HOpM HH(POPMAIIMOHHON O€301aCHOCTH,

5) BnaneHne HaBbIKaMU MO3HABATEIBHOM peIeKCHH KaK OCO3HAHUS COBEPILAEMBIX JCHCTBHH U
MBICIIUTEIIBHBIX IIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, TPAHMI] CBOECTO 3HAHMS M HE3HAHUS,
HOBBIX I103HABATEJIbHBIX 337a4 U CPEACTB UX JTOCTHIKEHUS.
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MeramnpeaMeTHble pe3ysbTaThl OCBOCHHMSI OCHOBHOH 00pa3oBaTeNbHONW MPOrpamMMBbl
MIPEACTABIICHBI TPEMS TPyIIIaMy YHUBEPCAIBHBIX yueOHBIX AciicTBuid (Y'Y I).

1.2.1. PerynaiTUBHBbIC YHHBepcaJbHbIe YUeOHbIe NeliCTBUS

- CaMOCTOSITEJIFHO OTPEACNTh 1N, 3a/1aBaTh MapaMeTpbl U KPUTEPUH, 1O KOTOPHIM MOXKHO
OTIPECIIUTh, YTO LIEJIh JOCTUTHYTA;

- OLICHUBATh BO3MOXHBIC MOCJCICTBUS JOCTHIKCHUS IOCTABICHHOW IIENM B JICATEIBHOCTH,
COOCTBEHHOW JKM3HH W JKU3HH OKPYKAIOIIUX JIFOJIEH, OCHOBBIBASICH HA COOOPaKCHUSIX ITHKU U
MopaJy;

- CcTaBUTh W (HOPMYIHPOBATh COOCTBEHHBIC 33aJa4d B OOpPa30BATEIBHOW JEATCIBHOCTH U
KU3HCHHBIX CHUTYAIIHsX;

- OIICHUBATh PECYPCHI, B TOM YHCIIC BPEMs U JPYTUe HEMaTePHAIbHBIC PECYpChl, HEOOXOUMBIS
JUTSL JOCTHOKEHHMSI TOCTABJICHHOM 11€J1H;

- BBIOMpaTh TYTh JOCTM)KCHHS [ENH, IUIAHUPOBATh pPEIICHWE TIOCTaBJICHHBIX 3ajad,
ONTUMU3UPYS MATEPUATBHBIC U HEMaTePUAIbHBIC 3aTPATHI,

- OpraHu3oBbBaTh A((EKTHBHBIA IMOUCK PECYpPCOB, HEOOXOMUMBIX JUIS  JOCTHIKCHHS
MIOCTABJICHHOU 11CJTH;

- COTIOCTABJIATH MOJTyYEHHBIN pe3yIbTaT ACITEIBHOCTH C IIOCTABICHHOM 3apaHee IIeIbIO.

1.2.2 Ilo3naBaTe/IbHbIE YHHBePCAJIbHbIE YUeOHbIe AeiicTBUS

- UCKaTb U HAaXOAWUTh OOOOIIEHHbIE CHOCOOBI PEUIeHHs 33Jay, B TOM YHCIE, OCYILECTBIATh
pa3BepHYThIi MHGOPMAIMOHHBIA TOMCK M CTaBUTb Ha €ro OCHOBE HOBble (y4ueOHblEe H
MIO3HABATEJIbHBIE) 3a/1a4H;

- KpUTHYECKU OLIEHUBATh U UHTEPIPETUPOBATh MH(OPMALIMIO C Pa3HBIX MO3UIHH, pacro3HaBaTh
U (QUKCUPOBATH MPOTUBOPEUHS B UHPOPMALIMOHHBIX HCTOUHUKAX;

- HCHOJB30BaTh PA3JIMYHBIE MOJEIBbHO-CXEMAaTUYECKUE CpEeACcTBa Ul  IPEACTaBICHUS
CYIIECTBCHHBIX CBA3€M M OTHOLIEHUH, a TakKe MPOTUBOPEYMM, BBIABIECHHBIX B
MH(OPMALIMOHHBIX HCTOYHUKAX;

- HaxOIWUTb U IPUBOAUTH KPUTHUYECKUE APTyMEHTHI B OTHOILUCHHM JEHCTBUM U CYKICHUHN
JIpPYroro; CHOKOMHO M Pa3yMHO OTHOCHUTBCS K KPUTHYECKMM 3aMEYaHMSAM B OTHOILIEHUU
COOCTBEHHOTO CY’KICHHUS, PACCMATPUBATh UX KaK PECypC COOCTBEHHOI'O Pa3BUTHUS;

- BBIXOAWTH 32 paMKU Yy4uyeOHOro IMpeaMeTa M OCYLIECTBIISTH leJIeHaNpaBICHHBIH IOUCK
BO3MOYHOCTEH IS IUPOKOTO MEPEHOCA CPEACTB U CIIOCOO0B ACHCTBUS;

- BBICTpanMBaTh MHAMBHUAYAIbHYI0 00pa30oBaTeNbHYIO TPA€KTOPHUIO, YUUTHIBAsI OIPaHUYEHHS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYCHUS;

- MEHATh U YJIeP>KUBATh Pa3HbIE MO3UIMHU B [I03HABATEIILHON JEATEIbHOCTH.

1.2.3. KoMMyHHUKATHBHBIC YHUBEpCaJIbHbIe y4eOHbIe 1eiiCTBUA

- OCYIIECTBJISITh JIEIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHHUKAMH, TaK U CO B3pPOCIBIMU (KaK
BHYTpPH 00pa30BaTeIbHON OpraHM3allid, TaK W 3a €€ MpeeiamMu), MoJ0UpaTh MapTHEPOB IS
JIEIOBOM KOMMYHUKAIIUA HCXOJS U3 COOOpakeHUH pPe3yJIbTaTHBHOCTH B3aMMOJICHUCTBUS, a HE
JIMYHBIX CUMIIATH;

- TIpY OCYIIECTBJICHUU TPYIIIIOBOM paOOTHI OBITH KaK PYKOBOIUTENEM, TaK U YICHOM KOMaH/IbI B
Pa3HBIX pOJISIX (TEHEPATOp UIICH, KPUTHK, HCTIOTHUTEND, BBICTYNAIONINN, SKCIIEPT U T.11.);

- KOODAWHHPOBATH U BBINIOJHITH pPabOTy B YCIOBUSAX pPEATbHOTO, BHUPTYadbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

- Pa3BEpHYTO, JIOTHYHO U TOYHO U3JIaraTh CBOIO TOYKY 3PEHUS C MCIOJIb30BAaHUEM aJCKBATHBIX
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(YCTHBIX ¥ INCBMEHHBIX) S3BIKOBBIX CPEJICTB;

- pacrno3HaBaTh KOH(IMKTOTEHHBIE CUTYallMH M MPEJOTBpAILATh KOH(IIUKTHI 10 WX aKTUBHOMN
¢a3pl, BbICTpaMBaTh JAEJIOBYI0 U 0OOpa30BaTENbHYIO KOMMYHHUKALMIO, H30€ras JUYHOCTHBIX
OLICHOYHBIX CYXKICHUM.

1.3 IIpeameTHbIe pe3yJIbTaThI

TpeboBaHust K TpeIMETHBIM pe3yjibTaTaM OCBOCHHS YIIIyOJIEHHOTro Kypca (GU3UKU
JIOJDKHBI BKJIIOYAaTh TPEOOBaHUS K pe3ysbTaTaM OCBOEHHUS 0a30BOro Kypca M JIONOJIHUTEIBHO
OTpakaTh YIiyOJIEHHBIN YPOBEHb:

1) chopMHpPOBAaHHOCTH MPEJICTABIECHUM O PONM U MecTe (UMK B COBPEMEHHOW HayuyHOU
KapTHHE MHpa; NOHMMaHHE (U3UYECKON CYHNTHOCTH HalirogaeMbix BO BceeleHHOH sBICHUI;
IOHUMaHue posin GU3UMKU B (OPMUPOBAHUM KpYyro3opa M (PyHKLUHMOHAIbHON I'paMOTHOCTH
YeNoBeKa ISl PEUICHUS IPAKTUIECKUX 3a/1a4;

2) BIaJICHUE OCHOBOIIOJIATAIOIUMY (HHU3HYCCKUMU TTOHATHIMH, 3aKOHOMEPHOCTSIMHU, 3aKOHAMH U
TEOPUSMHU; YBEPEHHOE M0JIb30BaHHE (PU3NUECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

3) BnajgcHUEC OCHOBHBIMH METOJAMU HAy4YHOrO II03HAHHS, HCIOJIB3yeMbIMH B (DU3HKE:
HaOJroZIeHNe, OINMCAaHWe, HW3MEpPEeHHe, OHKCIEPUMEHT; yYMeHHs oOpalaThiBaThb pPE3yIbTaThl
u3MepeHuii, oOHapy>KuUBaTb 3aBUCUMOCTb MEXIy (U3NYECKMMU BEIUYUHAMH, OOBSCHATh
MIOJTyYCHHBIE PE3YJIbTATHI U JIEJIaTh BHIBOJIBI,

4) chopMHPOBAHHOCTh YMEHUS peliaTh (PU3MUECKUE 3a/1a4H;

5) chopMHpPOBAHHOCTH yMEHHUSI MPUMEHSTH IOJyYE€HHBIC 3HAHUS IS OOBSICHEHUS YCIOBUH
OpoTeKaHus (pU3MYEeCKUX SBJICHUN B HPUPOJE M Ul NPHUHATUS NPAKTUYECKUX PEILICHUH B
IMOBCEAHEBHOM XKU3HU;

6) chopMHUPOBAHHOCTb COOCTBEHHOW MO3UIMH MO OTHOUIEHUIO K (hu3ndeckoil mHpopmanuu,
MOJTy4aeMOM 13 pa3HbIX HCTOYHHUKOB;

yIayOJIeHHbIN YPOBEHbD:

1) cpopmuposannocme cucmemvl 3HaHUll 00 0OWUX PUUYECKUX 3AKOHOMEPHOCMAX, 3AKOHAX,
meopusix, npeocmaeieHull o Oelcmeuu 60 Bcenennoil @uzuueckux 3aKoH08, OMKPbLIMbIX
3EMHbIX YCIOBGUSIX,

2) chopmuposaHHOCmMb yMEHUs UCCIe008amb U AHAIUUPOBAMb DPA3HO0OPA3Hble (huzuiecKue
ABNEHUSL U CBOUCMBA 00BEKMO8, 0OBACHIMb NPUHYUNBL PAOOMbL U XAPAKMEPUCMUKY NPUOOPOS U
yecmpoucme,  00bACHAMb 85136 OCHOBHLIX KOCMUYECKUX 00bEeKmos8 ¢  2eohusuieckumu
AGNEHUSMU,

3) 6nadenue ymeHUAMU BbLOBUSAMb 2UNOME3bl HA OCHOB8E 3HAHUA OCHOBONONALANOUUX
@uzuueckux 3aKoHoMepHOCmell U 3aKOHO8, NPOBEPSAMb UX IKCNEPUMEHMANLHBIMU CPEOCMBEAMU,
Gdopmynupys yenv ucciedo8anus,

4) eradenue memooamu CAMOCMOAMENbHO20 NIAHUPOBAHUL U NPOBeOeHUs HU3ULeCKUX
9IKCHEPUMEHMO8, ONUCAHUSL U AHAIU3A NOJYYEHHOU USMEPUMENbHOU UHGOPpMAyUU, OnpedeneHus.
00CMOBEPHOCMU NOJIYUEHHO20 pe3yIbmama;

5) cghopmuposannocms ymenuil npocHOZUPOBAMb, AHATUIUPOBANb U OYEHUBAMb NOCLEOCMBUs
ObLIMOBOUl U NPOU3BOOCMBEHHOU  O0esIMEeNbHOCMU — 4elo8eKd, C8A3AHHOU ¢  qhusuideckumu
npoyeccamu, ¢ NO3UYULL IKOI02UHeCKOU Oe30NACHOCIL.

B pesynbrare usydenuss yueOHoro mpeamera OJ/[n.08@wusmka Ha ypoBHE CpeaHEro OOIIero
0o0pa3zoBaHwUsI:

BbInyCKHUK Ha yriIy0JIeHHOM YPOBHE HAYYHUTCS:
- OOBSICHATH U AHAIM3MPOBATH POJb U MECTO (HU3UKU B (OPMHUPOBAHUU COBPEMEHHOM
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HAay4YyHOU KAapTHHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHUKHU U TE€XHOJOTHUM, B MPAKTUUYECKOMN
JIeITEeIILHOCTH JIFOACH

- XapaKTepu30BaTh B3aUMOCBS3b MEXKAY (DU3UKOM U APYTUMHU €CTECTBEHHBIMU HayKaMU;

- XapakTepu30BaThb CHCTEMHYIO CBSI3b MEXJAY OCHOBOIOJAraroLMMU HAay4YHBIMHU
MOHITUSIMU: IPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, MOJIE), ABUKCHHUE, CHIIA, SHEPTHS;

- TOHUMATh M OOBICHATH LEIOCTHOCTh (PU3MYECKON TEOpHH, pa3nuyaTh TPAHUIBI €€
MPUMEHUMOCTH U MECTO B Py APYTUX PU3NYECKUX TCOPUH;

- BIAAETh IpPUEMAMM IIOCTPOEHMSI TEOPETHYECKUX JO0Ka3aTeIbCTB, a  TaKXKe
MIPOrHO3UPOBAHUS OCOOCHHOCTEH MpoTekaHusl (U3MUECKUX SBJICHHUM M MPOILIECCOB HAa OCHOBE
MIOJIyYE€HHBIX TEOPETUUECKUX BBIBOJIOB U JOKA3aTENIbCTB;

- CaMOCTOSITEIBHO KOHCTPYUPOBAaTh 3KCHEPUMEHTAIbHBIE YCTAHOBKH JUIsl MPOBEPKH
BBIJIBUHYTHIX TUTIOTE3, PACCUYUTHIBATH A0CONIOTHYIO M OTHOCHTEIBHYIO TIOIPEIIHOCTH;

- CaMOCTOSTEIbHO IUIAHUPOBATH U MPOBOAUTH (PU3HUECKHE HIKCIIEPUMEHTHI;

- pemaTh NPaKTHKO-OPUEHTHPOBAHHBIE KAYECTBEHHBIC U PacUeTHbIE (PU3NUECKUE 3a/1a4H C
OMOPOM KaK Ha U3BECTHbIC (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU M MOJIENIH, TaK U HA TEKCTHI C
U30BITOYHON HH(OPMAITHEH;

- OOBSACHATH TPaHUIBl MPUMEHEHUS H3YyUEHHBIX (PU3NYECKUX MOJIENe NpH peleHUun
(UBUYECKUX M MEKIIPEIMETHBIX 3a/1a4;

- BBJIBUTaTh THUIIOTe3bl Ha OCHOBE 3HAaHUSA OCHOBOMOJArarommx (U3MYECKUX
3aKOHOMEPHOCTEN U 3aKOHOB;

- XapakTepu3oBaTh IIOOANbHBIE MPOOJEMBbI, CTOSIIME TMeped  YeIOBEUYEeCTBOM:
YHEPTEeTUYECKUE, CHIPHEBBIC, SKOJIOTUYECKHE,  POJIh (PH3UKH B PEIICHUH ITUX MPOOIIEM;

- OOBSCHATH MPHUHLHUIBI PabOTHl U XapaKTEPUCTHKH W3YYECHHBIX MAaIlUH, TpUOOpOB U
TEXHUYECKUX YCTPOMCTB;

- OOBSCHATH YCIOBUS NMPUMEHEHHS (U3MUECKUX MOJENeH MpH pemeHud (HU3NUeCcKux
3a/1a4, HaxOIUTh aJEKBaTHYIO MpPEIJIOKEHHON 3ajade (U3HUECKyl0 MOJENb, pa3peliarhb
npo0iieMy Kak Ha OCHOBE UMEIOIIUXCS 3HAHUH, TaK U MPH MOMOIIN METO/I0B OIICHKH.

BbInycKHUK HA YIJIy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHTHCS:

- npogepsimv IKCNEPUMEHMATLHBIMU CPEOCMEAMU BbIOGUHYMblE 2UNOME3bl, YOPMYIUPYsL
yenb UCCIe008aHUsl, HA OCHO8e 3HAHUA OCHOBONONIALAIOWUX QUUYECKUX 3AKOHOMEPHOCHel U
3AKOHO8;

- ONUCHIBAMb U AHATUUPOBAMb NOJVYEHHYIO 8 pe3yibmame NPOBEOeHHbIX QUIUUECKUX
IKCNEePUMEHMO8 UHPOpMayUI, Onpeoeisimb ee 00CMOBEPHOCHIb,

- NOHUMAMb U O0OBACHAMb CUCMEMHYIO CBA3b MeNCOY OCHOBONONALAIOUWUMU HAYUHBIMU
NOHAMUAMU: NPOCMPAHCMEO, 8PeMsl, Mamepusi (6ewecmeo, noie), O8UNCeHUe, CULA, IHEPSUsL,

- pewams IKCnepuMeHmabHvle, KauecmeeHHble U KOIUdecmeenHbvle 3a0a4i OIUMRUAOHO20
VPOBHA CNOMCHOCMU, UCNONb3YA (u3uyecKue 3aKOHbl, a MAKHCe YPAGHEeHUs, CEA3blearoujue
Quzuueckue erUYUHbL,

- aHaIU3UPOBAMb 2PAHUYLL NPUMEHUMOCMU DUUYUECKUX 3AKOHO8, NOHUMAMb 6Ce0Ouull
xapakmep pyHOAMEHMATbHBIX 3AKOHO8 U 02PAHUYEHHOCTb UCHONIb308AHUSL YACTIHBIX 3AKOHO8,

- ¢opmyruposamv u pewamsv HO8ble 3a0auu, BO3HUKAOWUE 6 X00e YYeOHO-
UCCIe008amenbCKoU U NPOEKMHOU 0esimelbHOCMU,

- ycoeepulencmeogams Npudopvl U Memoobl UCCIe008aHUS 8 COOMBEMCMBUU C
nocmaeneHHou 3a0ayel,

- UCNONB308AMb MEMOObl MAMEMANUYECKO20 MOOETUPOBAHUs, 8 MOM Yucie npocmetiuiue
cmamucmuyeckue Memoowvl 01 00pabomKu pe3yibmamos IKCnepuMenmad.



1. COIEP)KAHUE YYEBHOI'O ITIPEJMETA

Pu3uKa ¥ eCTeCTBEHHOHAYYHBIH MeTO/A NO3HAHUS NPUPOABI

®dusnka - QyHAaMeHTadbHas Hayka o npupoje. HayuHelii MeTon IO3HaHUS MUpA.
B3anmocBsa3p Mexnay (U3MKOH M APYTUMH €CTECTBEHHBIMH HayKaMH. MeTonIbl Hay4HOTO
uccieoBaHus Qusnueckux spieHu. ®dusnmyeckue BenuuuHbl. llorpemHoctu m3MepeHui
¢u3nueckux BeIMYUH. MOAETMPOBAHUE SIBICHUH U MPOLECCOB MPHUPOABL. 3aKOHOMEPHOCMb U
cnyyaiunocms. PU3NYECKUE 3aKOHBI M I'PAHMLBI MX HNPUMEHUMOCTH. PU3HUECKHEe TEOpuu U
OPUHIUI COOTBETCTBUS. Ponmb u Mecto ¢(u3uku B (OPMHPOBAHHMU COBPEMEHHOH Hay4yHOMH
KapTUHBI MUPA, B IPAKTUYECKOMN NEATENbHOCTH JIIONEH. Puzuka u Kyibmypa.

Mexanuka

IIpenmMer M 3agaunM  KJIacCHYECKOM MexaHMKM. KuHemaTuueckue XapaKTEpPUCTUKH
MEXaHUYECKOTO JABWXKeHHA. Mogenmn Ten u  aBwkeHud. IIpoctpanctBo u  Bpewms.
OTHOCHTEIBHOCT MEXaHMUYECKOTo ABMKEHHA. Cucrempl orcuéra. CKalspHbIE U BEKTOPHBIE
¢uznueckue BenuuuHbl. Tpaextopus. Ilyts. Ilepememienune. CkopocTb. YCKOpeHHE.
PaBHOMepHOE M PAaBHOYCKOpEHHOE MpsMoOJUHENHHoe nBmkeHue. CBOOOAHOE MajeHue Tea.
PaBHOMEpHOE ABM>KEHHE TOUKH 110 OKPYKHOCTH. [locmynamenbHoe u epaujamensroe 08UdCeHUe
meépooeco med.

BsaumoneiictBue ten. SIBnenune unepuuu. Cuna. Macca. MlHepuuanbHble CUCTEMBI OTCUETA.
3akoHnbl nuHamuku Herorona. Cuna TsbkecTH, Bec, HEBECOMOCTb. CHIIBI yIPYTOCTH, CHUJIbI
TpeHMs. 3aKOHBI: BCEMHUPHOIO TAroTeHus, ['yka, cyxoro TtpeHus. lcrnonb3oBaHHE 3aKOHOB
MEXaHUKU JJI1 OOBSCHEHUS JBM)KEHUS HEOeCHBIX Tel M Ul Pa3BUTUS KOCMHYECKHUX
UCCIICIOBaHUN. A6nenus, Habnooaemvle 8 HeUHEPYUATLHBIX CUCEMAX OMCYEmA.

HMMmynbc MaTepualbHOM TOYKM M CHUCTEMBI Tel. 3aKOH HM3MEHEHUS U COXPaHEHUs
umnynbca. Pabora cuibl. MexaHudeckass SHEprusi MaTepualbHONM TOUKH M CUCTEMBI. 3aKOH
WU3MEHEHUS U COXPAHEHUSI MEXaHUYECKON DHEPTHH.

Hunamuka epawamenvroz2o 08udceHus abCoIOMHO MEEPO020 meJda.

PaBHOBeCcHE MaTepraibHON TOYKH M TBEPAOro Tena. MOMEHT CUIbl. Y CJIOBHUSI PaBHOBECHS
TBEPAOrO Tella B MHEPLUAIBbHOM cucTeMe oTcuéTta. PaBHOBecue XMIOKOCTH U rasza. JlaBieHue.
Heudicenue scuokocmeit u 2a306. 3aKOH COXpAHEHUS IHePUU 8 OUHAMUKE HCUOKOCMU.

MouexyasipHas (pu3nKa ¥ TEePpMOAUHAMHKA

OcHoBbl MonekyIsgspHO-kuHeTHueckoi reopun (MKT) u TepmoarHaMuKy.

OkcnepuMeHTanbHbIe JokazaTenbcTBa MKT. AGcontoTHas Temmeparypa Kak Mepa cpeiHei

KMHETUYECKOW SHEPIUH TEIUIOBOIO JBUKEHHUS YAaCTHUIl BEIIECTBA.
Monens naeansHoro rasa. Jlasienue rasa. CBsi3p MEXy JaBICHUEM U CpPEIHEN KUHETUYECKOU
SHEPrHeW NOCTYIATEIBHOIO TEIUIOBOIO JBMIKEHHUS MOJIEKYJ HJealbHOro rasa. Mogens
UJCAIBHOTO ra3a B TEpMOJMHAMUKe: ypaBHeHHe MenneneeBa—Kianeiipona, BeIpakeHUE s
BHYTpEHHEN 3Hepruu. 3akoH JlanpToHa. ['a30BbIE 3aKOHBI.

ArperatHble cocTosiHUsA BemiectBa. PazoBble mnepexosl. IIpeoOpasoBaHue sHepruu B
dazoBbIX mepexonax. HacellieHHble M HEHAChIIIEHHbIE Mapbl. BiakHocTs Bo3ayxa. Mogenb
cTpoeHus xuakocrei. [loBepxHoctHoe HaTskenue. CMaunBaHue U HecMaduBaHue. Kannuisapsl.
Mopenb ctpoeHust TBEPABIX Tel. Mexanuueckue ceolicmea meépovix me. Kpuctainmudeckue u
amopQHbIe Terna.

BuyTtpennsas sueprus. Pabora u Temonepenaya Kak crocoObl M3MEHEHHS BHYTpPEHHeEH
sHepruu. [lepBblil 3aKOH TepMoaUHAMUKH. AauabaTHbli mporecc. HeoOpaTuMocTh TemIoBhIX
nporieccoB. Bmopoti 3axon mepmoounamuxu. [Ipeobpa3oBaHus SHEPTUHU B TEIJIOBBIX MaIIMHAX.
[uxn Kapno. KITJ] TernioBoit MamuHel. JKoi0ornyeckrue npo0aeMbl TeIIO3HEPTeTHKH.

OCHOBBI JIeKTPOAMHAMUKH

[IpenMer ¥ 3a7auu  BIEKTPOJMHAMHMKU. OJEKTPUUECKOE B3aUMOJEHCTBUE. 3aKOH
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COXpaHEHHUs HJIEKTpUYecKoro 3apsna. 3akoH Kynona. Hanpspk€HHOCTP W MOTEHIMAN
ANEKTPOCTATHYECKOr0 MoJiA. [IpuHIMII Cyneprno3uuuMu SIEeKTPUYECKUX Mojer. Pa3HocTb
noTeHUManoB. [IpOBOOHUMKM M AMDIIEKTPUKU B 3JIEKTPOCTATUYECKOM IIOJIE. DJIEKTpUYECKas
émkoctb. KoHnniencarop. DHeprus 31eKTpUYeCcKOro MoJis.

[MocrosiHubIi dnekTprueckuii Tok. Crma Toka. Dnekrpoasrmkymas cuia (DJ]C). 3akon Oma
JUISL TIOJHOW 3JIEKTPUYECKOM 1enu. OJNEeKTpUYECKUH TOK B MeETaulax, 3JIEKTPOJUTax,
MOJyPOBOJIHUKAX, Ta3ax U Bakyyme. [lnmazma. Onexmponus. [1omynpoBOIHUKOBBIE MPUOOPHI.
Csepxnposooumocme.

MarnutHoe mnone. Bekrop MarHuTHOM MHAyKUMH. [IpuHOMI Cyneprno3uIMyd MarHUTHBIX
nosiei. MaruuTHoe 1oJie IIPOBOJAHUKA C TOKOM. JlelicTBHE€ MarHUTHOrO IOJIS Ha MPOBOJHUK C
TOKOM U JBHXKYIIYIOCS 3apsbKeHHYI0 yactuiy. Cuna Ammepa u cuiia JlopeHua.

IToTOK BEKTOpa MarHMUTHOW MHAYKLIMH. SIBJIICHHE DJIEKTPOMarHuTHOW MHAYKLuUH. [IpaBuio
Jlenna. 3akoH 3neKTpoMarHUTHON MHAYKIUU. DJIC MHAYKIUU B ABMXKYUIUMXCS MPOBOJHUKAX.
SBnenne camouHAyKUMU. MHAYKTHBHOCTh. DHEpPrusi 3J€KTPOMAarHUTHOIO MoJii. MarHuTHble
CBOMCTBA BEILIECTBA.

Kose6anus u BOJIHBI

Mexannyeckue Koynebanus. AMILTUTY /1A, TIEPUOI, 4acToTa, ¢aza konedbanuii. [IpeBpamenus
SHEPIrUM NPpU KoJIeOaHUsIX. Buinyowcoennvle Koiebanus, pe3oHanc.

DOnekTpoMarHuTHbele kojeOanus. KonebarenbHbiii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHEIE
KoneOaHus. BBIHYXJICHHBIC SJCKTPOMAarHuTHhIE KoiieOanws. Pe3onanc. IlepeMeHHBI TOK.
KonnmeHncarop ©  KaTymka B IL€OM IEPEMEHHOrO TOKa. JieMeHmapuas  meopus
mpancgopmamopa. IIpon3BoICTBO, Iepenava u MOTPeOICHHE MIEKTPHUECKON YHEPTUH.

Mexanuueckue BOJHbL. [lomepeynble ¥ NOpPOJOJIBHBIE BOJHBI. OHEPrys  BOJIHBIL.
Wutepdepentys u audpaxiys BoIH. 3ByKOBBIE BOJTHBI.

DJIEKTPOMarHuTHOE oJe. Buxpesoe anekTpuueckoe ToJe.
ONeKTpOMarHUTHbIE BOJIHBI. CBolicTBa  3JIEKTPOMAarHUTHBIX BOJIH. Jlnamna3oHbl
ANIEKTPOMATHUTHBIX HM3JIyYEHHH M MX NPaKTUYECKOEe NMpUMEHeHHe. [IpuHIunbl paguocBs3u U
TeneBuaeHus. Pa3BuTue cpeacTB CBA3HU.

OnTuka

I'eomerpuueckas onrtuka. [IpsmonuHelHOE pacnpocTpaHEHUE CBETAa B OJHOPOIHOM cpene.
3aKOHBI OTpaKEHHUs U NpesioMmiieHus ceeta. [lonHoe oTpakenue cera. @opmyrna TOHKOHN JIMH3BL
OnTuyeckue npuodopsI.

Ckopoctb cBera. BonmHoBble cBoiicTBa cBera. /[ucmepcust cBera. MHTepdepeHuus cpeta.
KorepentHocts. J{udpakuus ceera. [lonspusanus ceera.

Buner usnydenunit. Cnexkmpvi u cnexmpanvHuli ananu3. lIpakThueckoe NpHMEHEHUE
AIIEKTPOMAarHUTHBIX U3TYyYEHHH.

OcCHOBBI CIENMAJIBHON TEOPHH OTHOCHTEIBLHOCTH

MHBapraHTHOCT MOZYJSl CKOpPOCTH CBeTa B BakyyMme. [IpHHIIMI OTHOCHUTEIBHOCTH
OliHTeHa. [lpocmpancmeo u epems 6 CneyualbHou meopuu OMHOCUMENbHOCMU. DHepaus u
umnynsce c00600Hou yacmuysl. CBS3b MAaCChl U YHEPTUHU CBOOOIHOM YaCTUIIBI. DHEPTHs MOKOSI.

KBanToBas ¢usuka. ®u3uka aroMa 4 aTOMHOIO0 s1Apa

[IpeameT u 3aga4n KBAaHTOBOM (DU3HKH.

TennoBoe uznmyuyenue. PacnpereneHue >HEPrUM B CHEKTpe aOCOMIOTHO YEPHOTO Tea.
I'unoteza M. Ilnanka o kBanTax. ®oroaddext. OnbiThl A. I'. CroneToBa, 3akoHbI poToddPexTa.
VYpaBuenue A. DitHmTeiHa 11 Gotospdekra.

®otoH. ['mnoreza ne bpoitis 0 BOJHOBBIX CBOMCTBax 4acTuil. KoprycKyJIsspHO-BOJIHOBOM
nyanusMm. CooTHoieHue HeomnpenenéHHocteit ['eitsenbepra. [laBnenune cBeta. Onwimer 11 H.
Jlebeoesa u C. U. Basunosa. /Jluppakyus 31eKkmpoHos.

Mogenu crpoenus aroma. OnbiTel Pesepdopaa. [lnanerapHass Monenb CTpOEHHs aToma.
OOBsicHeHHE JIMHEWYaTOTO CIIEKTpa BOJOPOJa HAa OCHOBE KBAHTOBBIX IIOCTYyJIaTOB bopa.
CHoHTaHHOE U BBIHYKJIEHHOE U3JIy4Y€HUE CBETA.
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CocraB U cTpoeHue aToMHBIX siiep. M3ortomsl. Sneprbie cunbl. Jlepext maccel. DHeprus
CBSI3U QTOMHBIX SIJIEP.

PannoaktuBHOCTh. BUIbI pajiuOaKTUBHOTO M3JIy4eHHUs. 3aKOH PaJUOAKTUBHOIO pacCMaja.
SnepHble peakuuu, peakuuu JeieHus U cuHres3a. LlenHas peakuus neneHus saep. SlnepnHas
sHepreTuka. TepmosiiepHblii cuHTe3. [[puMeHenue siaepHo SHeprun. buonozuueckoe oeticmsue
PAOUOAKMUBHBLX U3TYYUEHUI.

OJIeMEHTapHblE  YaCTHULBI. @yH/ITaMEHTaJbHbIE  B3aUMOJCHCTBUSIL. Yekopumenu
97IeMEHMAPHBIX Yacmuy.

Crtpoenue BcesienHoi

[TpuMEeHUMOCTh 3aKOHOB (U3HMKH Il OOBSCHEHUS MTPHUPOJBI KOCMHUYECKUX OOBEKTOB.
Conneuynas cucrema. 3BE3NbI U HCTOYHMKHM UX dHepruu. Knaccubukanusa 3BE3a. DBoronus
Connua u 3B€37.

[Nanaktuka. [pyrue ramaktuxu. [IpocTpaHCTBEeHHO-BpeMEHHbIE MacHITaObl HAOIIOAaeMOM
Bcenennoii. [Ipeacrasnenue o0 sBontonuu Beenennoit. Témuas mamepus u mémnas dHepeusi.

IIpumepHBbIi epeYyeHb NPAKTHYECKUX U JIA00PATOPHBIX padoT

IIpsiMbIe H3MEPEHUSL:

- M3MepeHHe MTHOBEHHOW CKOPOCTH C MCIIOJIb30BAaHMEM CEKyHJIO0Mepa W KOMIbITepa ¢
JaTYNKAMU;

- cpaBHeHHUE Macc (110 B3aUMO/ICHCTBHUIO);

- H3MEpEeHHE CUJI B MEXAHUKE;

- U3MEpEHUE TEMIEPATyPhl )KUJKOCTHBIMU U LIU(PPOBBIMU TEPMOMETPAMU;

- OLIEHKAa CHJI B3aUMOJICHCTBUS MOJIEKYJI (METOJOM OTphIBA KaIElb);

- 3KCIIepUMMEHTallbHas MpoBepka 3akoHa ['eil-Jltoccaka (M3MepeHne TepMOIUHAMUYECKHX
apaMeTpoB rasa;

- u3Mmepenue D/]C ucrouyHuka Toka;

- omnpezereHHe Iepuoa oopaleHus TBOMHBIX 3BE3] (IIeYaTHbIE MaTEPUAIIbI).

KocBeHHbIE U3MEPEHUS:

- U3MEpEHHE YCKOPEHUS;

- H3MEepeHHe YCKOPEHUs CBOOOHOTO MaJIeHUS;

- OIpENEIEHHUE SHEPTUU U UMITYJIbCA [0 TOPMO3ZHOMY ITyTH;

- U3MEpEHHE y/eIbHOU TEIUIOTHI IUIaBJICHUS JIbJ1a;

- HW3MepeHHe HANPSHKEHHOCTH BUXPEBOTO JIEKTPUIECKOTO OIS (TIPH HAOIIOICHUN
AIIEKTPOMArHUTHOM MHAYKIIHH);

- HM3MEpeHHEe BHYTPEHHETO COMPOTUBIICHNUS UCTOYHNKA TOKA;

- ompezeseHHe NoKa3aTess MPEeJTOMIICHUS CPEebl;

- u3MepeHue (GOKyCHOrO PacCTOSHUS cOOMparoleil U paccerBaroIei JINH3;

- OmpejAeTeHHe JITMHBI CBETOBOW BOJITHBI;

- olleHKa HHPOPMAIMOHHOM EMKOCTH KoMmakT-aucka (CD);

- OmpezeNeHHe UMITYJIbCa U SHEPTUH YacTUIbI IPU IBUKEHUH B MarHUTHOM I10J1€ (110
dororpadusm).

HabGmroenus:

- Ha0IOJeHNe MEXaHMUECKUX SBJICHUN B MHEPLUAIbHBIX 1 HEMHEPIIMATbHBIX CUCTEMAaX
OTCU€Ta;

- HaOJI0JIeHUe BBIHYKJICHHBIX KOJIeOaHUI U pe30HaHCca;

- Habmoaenue auddysuy;

- HaOIIIOJICHHE SBJIICHUS SJICKTPOMAarHUTHOW WHITYKITUH;

- HaOI0JIcHUE BOJTHOBBIX CBOMCTB CBeTa: Tudpakius, HHTepPEepeHIHs, MOIIpU3aIns;

- HaOJIOJCHHE CIIEKTPOB;
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- BeuepHHE HaOMoAeHHS 3BE3, JIyHBI U MJIaHET B TEIECKON MIIH OWHOKJIB.

HccnemoBanus:

- HCCIIe0OBAaHWE PABHOYCKOPEHHOTO JIBH)KCHHUSI C UCIIOJIb30BAHUEM JICKTPOHHOTO
CEKYHJIOMEpPA UJIM KOMITbIOTEPA C TATYMKAMU;

- HCCIEIOBaHME JABHKEHUS Tella, OpPOLIEHHOI0 TOPU30HTAIBHO;

- HCCIIEZIOBAaHUE LIEHTPAIBHOIO yAapa;

- HCCIJIEJIOBaHUE KaueHMs LWIMHIPA 110 HAKJIIOHHOM MJIOCKOCTH;

- HCClIeJ0BaHUE IBMKEHUSI OPOYHOBCKOM yacTuisl (1o Tpexam [leppena);

- HCCIIEJ0BAaHUE U30IIPOLIECCOB;

- HCCIIEJI0BaHUE U30XOPHOTrO MPOLECcca U OLEHKAa a0COIIOTHOTO HYJIS;

- HCCIIEZIOBaHUE OCTHIBAHUS BOJIbI,

- MCCIIe0BaHNE 3aBUCHMOCTH HAIIPSIKEHMSI Ha MIOJIF0CAX UCTOYHHKA TOKA OT CHJIBI TOKA B

- HCCIIeJOBaHUE 3aBUCHMOCTHU CHJIBI TOKA Yepe3 JIAMIIOUKY OT HAIPsDHKSHUS Ha HEl;

- HCCcIeJOBaHME HarpeBaHMs BOJbI HArpeBaTesIeM HEOOIbIIOH MOIIHOCTH;

- HWCCJEJOBaHHE SBICHHS AJICKTPOMAarHUTHOW UHYKIIUH;

- HWCcIeIOBaHHe 3aBUCHMOCTH yIJIa IPEIOMIICHUS OT yIJia MaJeHus;

- HCCIIEZIOBAaHUE 3aBHCUMOCTH PACCTOSHHUS JIMH3BI 10 H300paKEHUS OT PACCTOSHHS JIMH3BI
710 TIpeIMETa;

- HWCCJeIOBaHHE CIIEKTPa BOJOPO/a;

- HCCle0BaHUE ABMXKEHUS JBOMHBIX 3BE3] (110 MEYaTHBIM MaTepuaiam).

[TpoBepka rumores:

- NpH [JBWKEHUMH OpycKa 110 HAKJIOHHOM IIJIOCKOCTH BpeMsl IepeMelleHHs Ha
ornpeenéHHOE pacCTOSTHUS TeM OoJiblile, yeM OoJiblie Macca OpycKa;

- IIpH ABIKEHHM OpyCKa MO0 HAKJIOHHOHM IUIOCKOCTH CKOPOCTh MPSMO MPOINOPIHOHAIbHA
Iy TH;
- IIpY 3aTyXaHUU KoJieOaHUI aMIITUTy]a 00paTHO MPONOPLHOHAIbHA BPEMEHH;

- KBaJpaT CpeJHero mnepeMeleHrne OpOYHOBCKOW YAcCTHIIBI IMPSIMO MPONOPIUOHAIBHO
BpeMeHM HabmoaeHus (o tpekam [leppena);

= CKOPOCTb OCTBIBAHUA BOJbI JIMHEMHO 3aBHUCHUT OT BPEMCHH OCTLIBAHU,

- HanpspKEHUE MPU MOCIIEN0BATEIBHOM BKIOYEHUH JJAMIIOUKU U PE3UCTOPA HE PaBHO
CyMMe€ HalpsDKEHUN Ha JIaMITOYKe U PE3UCTOPE;

= YTOJ IIPCJIOMJICHUA TPAMO NPOIIOPIHUOHAJICH YITY MMAACHUA,

- IIPU IUVIOTHOM CJIOKEHUHU JIBYX JIMH3 ONITUYECKHUE CUJIBI CKIIAIbIBAIOTCS;
KoHcTpynpoBanue TEXHUYECKUX YCTPOUCTB:

- KOHCTPYHpOBaHHUE HAKJIOHHOM IJIOCKOCTH ¢ 3agaHHbIM KIT/T;
- KOHCTPYHUPOBAHHUE PbIYAKHBIX BECOB;

- KOHCTPYMpOBaHHE HAKJIOHHON TIOCKOCTH, IO KOTOPOM OpPYCOK JABHMKETCS C 3aJaHHBIM
YCKOPEHHEM;

- KOHCTPYHpPOBAHHE DJIEKTPOABUTATEIS;
- KOHCTpPyHpOBaHHE TpaHC(hHOpMATOpa;
- KOHCTPYHPOBAaHWE MOJEIH TEIEeCKOIa NI MUKPOCKOTIA.
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1. TEMATUYECKHAM IVIAH 1 COIEPXKAHUE YYEBHOT'O IIPEJMETA
€ YKa3aHHMeM KOJIHYeCTBA YacCOB, OTBOAUMbIX HA OCBOCHHE KAKA0# TeMbl

HaumenoBanue pa3aesioB U TEM

Ko.1-
BO
YyacoB

Buabl nesiTeJ IbHOCTH Oﬁy‘lalOIIII/IXCﬂ

3aganus
I 00y4-
ca

Pasznea |.

Mexanuka 44 4.

Tema 1.1 Kuuemaruka

12

®du3zuka - (pyHIaMeHTaJIbHAsi HayKa O IpHpoJe.
Mexannueckoe  JIBHKEHHE. Hayunsrii METO/
no3HaHus. MeToabl  UCCIeNoBaHHA  (PU3UUECKUX
aBieHuid. MojenupoBaHue (U3NYECKUX SIBICHUH U
IIPOLIECCOB.

2

OO0BsACHATH pOJIb U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOMN
HAayYHOM KapTHHBI MHUPA, B Pa3BUTHM COBPEMEHHBIX TEXHHUKU U
TEXHOJIOTUH

Bocnpou3BoauTh CXeMy Hay4HOI'O IIO3HAHMSL.

JaBaTp ompeneieHre U paclo3HaBaTh HMOHSATHS: MOJEIb, HayuyHas
runoTesa, pu3nyeckas BEIUYMHA, (PU3MUECKOE SIBIECHUE, Hay4HBbIH
¢dakr, (¢uznueckuid 3aKoH, (uU3NYECKas TEOpHs, IMPUHIUI
COOTBETCTBHUS.

JaBaTp onpeaeneHns NOHATHI MEXaHUYECKOTO ABUKECHHUS
Pacno3HaBaTh B KOHKPETHBIX CUTyalUsX, HAOIIOJaTh SIBICHUS
Bocnpou3BoauTh SBICHMUS.

PacnozHaBaTth cuTyaluud, B KOTOpPBIX TEJIO MOXHO CUHUTaTh
MaTepUaibHON TOUKOH. ONMCBIBATH TPACKTOPUH JIBUIKEHUS TEI

§1-3

PII u PYILJ. CBoOoaHOE MaieHue TeJl.

Haxoauts MOAyJb
(U3HYECKUX BEIUYUH
Oyenusams peairbHOCMb  3HAYEHUU NOAYYEHHBIX  (DU3ULECKUX
BeNIUUUH.

3anuchiBaTh YpPAaBHEHUS PABHOMEPHOTO M PaBHOYCKOPEHHOTO
MEXaHHYECKOT'0 JIBUKCHHUS.

OnpenejasaiTe M0 YpaBHEHUSAM NapaMeTPhl IBUKEHHUS.

OnpenensiTh 10 rpaduKy 3aBHCUMOCTH KOOPJIWHATHI OT BpEMEHHU

U TPOCKOWH, HAIIPABJICHUC BCKTOPHBIX

§4,6, 8-
11,13
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JaBaTh onpeencHus MOHATUN ITOCTYNIATEIbHOE ABUKCHUE

JIBHKeHHe 10 OKPYKHOCTH C NIOCTOSIHHOM 110 IlonumaTp  CMBICI  OCHOBHBIX  (U3MYECKHUX  BEJIMYMH, §15
MOJYJII0 CKOPOCTBIO. XapaKTEepU3YIOLUINX PABHOMEPHOE JABH)KEHUE TeJa 110 OKPYKHOCTU
IlentpocTpeMutensHoe yckopenue. Ilapamempoi Onpeodenamb napamempul 08udICeHUs HeOECHbIX mell
08UNCEHUS HEeOECHBIX Mmell. JaBaTp onpeneneHns NOHITUN BpallaTeIbHOE ABUKEHUE
HaxoauTh 3HayeHUs JIMHEHHON CKOPOCTH, 4acTOThl W IEpHOAa
oOpareHus
Abcontomno meépooe meno. Ilocmynamenvhoe u HaxoauTh 3Ha4eHUs YTIIOBOW U JIMHEHHOM CKOPOCTHU §16,17
spawiamenvHoe 08UdICeHUe adCONIOMHO MEePO020
mena. Yenoseas ckopocmu, yacmoma u nepuoo
obpawenus.
IIpakTuyeckoe 3anaTne Nel «Bpruucnenus Onpeodenams no epaguxy 3a8ucumMocmu KOOpOUHaAmMvl om 6pemenu | oTdeT, §9,7
HEU3BECTHBIX BEJIMYMH, UCNIOIb3Ys ypaBHeHuUs PIT/[ u xXapakmep Mexanudecko20 OBUIICEHUsl, HAYANbHYI0 KOOPOUHAMY,
PYII» KOOpOUHAmMy 8 yKa3aHHblll MOMEHM 8peMeHU
BbruncasaTh HEM3BECTHBIE 3HAUCHUS
IIpakTnueckoe  3ansaTHe  Ne2  «BblumcieHue HaxoauTth 3HaueHUs yIVIOBOM M JIMHEHMHOM CKOPOCTH, 4acTOTHI U OTYET,
MIEPEMEIEHHUS, CKOPOCTH, ILIEHTPOCTPEMUTEIBHOTO nepuojia oopaleHusi, HEHTPOCTPEMUTENBHOTO YCKOPEHUS §12,14,17
YCKOpPEHUs, NepUoAa U YacTOThI NIPU KPUBOJMHEHHOM
Y TIOCTYNATEIbHOM JIBUKEHUI
Tema 1.2 3akonsl funamukn HeroTona
B3anmopeiicreue Ten. CiiokeHune CuJl. JlaBaTb omnpezneneHUs TMOHATHIA: HMHEpIMs, HHEPTHOCTb, Macca, §18-24
3akonbl HbloTOHA. CWJIa, paBHOJAEHMCTBYIOLIAs CHUJIa, MHEpLUAIbHAs CUCTEMa OTCUETa,
SBnenue unepuuu. Macca u cuna. MHepuuanbHbie HeuHepYUaIbHas cucmema omcyéma
CUCTEMBI OTCUYETA. BelgeasaTs peiictBus  Ten  Apyr Ha gpyra  Omnpeaenasitb
PaBHOAEUCTBYIOIIYIO CHITY JIBYX U Oojiee CUIL.
DopMyJMPOBATh IIEPBBIIl, BTOPOMl M TpeTui 3aK0HbI HproTOHA
Jlaboparopnasi  pabora  Nel  «Mccnenosanne N3MepsATH CUIIbI B3aUMOIEHCTBUS TEN OTYET
JBYDKEHUS Teja MoJl IeHCTBHEM MOCTOSIHHOM CHITBDY
IIpakTuyeckoe 3ansaTue Ne3 «Haxoxnenue IIpumMensiTh TEPBBIA, BTOPOH W TpeTHil 3akoHbl HpioTOHa mpm | ortuer, §23

HCU3BCCTHLIX BCJIMYHH, UCITIOJb3YS 3dKOHBI Hrrotonay»

PCHICHUHN paC‘-IéTHLIX H OKCnepumermaibHblx 3aaaq.
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Tema 1.3 Cuiabl B MEXaHUKE

12

10 3aKoH BCeMHPHOIo TAroTeHusi. Bec 1 HeBecOMOCTb. 2 IlepeuncsiTh BUIbI B3aUMOJICHCTBHS TEJI U BUJIbI CHJI B MEXaHHUKE. §28-33
I'paButanmonnas moctosiHHas. Cuna tsoxectu. Cuna JlaBaThb onpesienieHHe MOHATHI: crila TSHKECTH, nepeas
msadxcecmu Ha Opyeux nianemax. llepsas xocmuueckas Kocmuyeckas ckopocms. @opMyJIMPOBATH 3aKOH BCEMUPHOTO
ckopocmb. [leudicenue Hebechblx mea U CHYMHUKO8 TSATOTCHHUS U YCIIOBHSI €70 IPUMEHUMOCTH.

IIpuMeHATh 3aKOH BCEMHPHOTO TATOTEHHS MpPU PELICHUU
KOHKPETHBIX 3a/1a4.

BoruncasTs cuity TsSHKeCTU

JlaBaTb ormpenenieHue TIOHSATHI: BeC, HEBECOMOCTB, nepezpy3Ka
I'oTtoBUTH mpe3eHTallMd W COOOIICHHS O TOBEACHUU Tel B
YCIOBHAX HEBECOMOCTH, O TOJETaX 4deJIOBEKa B KOCMOC, O
JNOCTHMKEHHUSIX HaIllell CTpaHbl B TOJITOTOBKE KOCMOHAaBTOB K
10JETaM B YCIOBHUSIX HEBECOMOCTH.

11 IIpakTuyeckoe 3ansaTme Ned «Pacuer TpaekTopuu 2 BpruucasaTs Bec Tell. §32, oTuer
KOCMHUYECKMX Kopabmei. OmpeneneHue Beca Tena, Pabomame 6 nape unu epynne npu GbINOIHEHUU NPAKMUYECKUX
JBUKYIIETOCS C YCKOPEHUEM BBEPX U BHU3» 3a0anui.

12 Cuiibl B MEXaHHKE. 2 Pacno3HaBaTh, BOCIIPOM3BOJNUTh M HAOMIONATh pa3indHbie BUABI | §27,34-37
Cunsl ynpyroctu. 3akoH ['yka. Cuibl TpeHuUs. nedopMaiuu Ted.

DopMyJIMPOBATh 3aKOH ['yKa, rpaHHIIbI €10 IPUMEHUMOCTH.
BoruncasTe v U3MEpATH CUITYy YIPYTOCTH, KECTKOCTD MPYKUHBIL.
Haxooumpu ungopmayuro o npossnenusx cuivl mpenus, cnocooax
e€ yMeHbuleHUs U Y8eNudeHUs, poiu mpeHus 8 npupooe, mexHuke u
Obimy

13 JlaGopaTopuas padora Ne2 «U3mepenue xkEcTKOCTU 2 Onpeaensit ¢ TOMOIIBIO KOCBEHHBIX H3MEPEHUH KECTKOCTh OTYeT
TIPYKUHBD) npyxunbl. PagoraTh B mape.

14 JlabopaTopHas padora Ne3 «3mepenne 2 OnpeneasiTe C MOMOIIBIO KOCBEHHBIX M3MEpEHHH KOd(PPUIUEHT OTYET
KOX(QPHUIMEHTA TPEHUS CKOTBKECHUS TPEHHSI CKOJTBKCHHS.

Boiagnams sxcnepumenmanbHo 6eIudUHbL, OM KOMOPLIX 3A6UCUN
CUNIA MPEHUSL CKOJIbIHCEHUS.

15 IMpakTuyeckoe 3ansaTue NeS «Brruncienune cumn 2 HUcnoans3oBarb (Gopmyny Uis  BBIYUCICHHUS CHJIBI  TPEHHS §35,37,

TPEHHUSI, YIPYTOCTH CKOJIb)KEHUS TIPU PEIISHUH 3a/1a4. OTYET
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BBIYHCIATB CUILy YIPYTOCTH, )KECTKOCTD IPYKUHBL.

Tema 1.4 3aKoHBI COXpaHEHUS UMITYJIbCA

16 Umnyase  Tena. Hmmyasc  cuiabl.  3aKkoH JdaBarb omnpeneneHus MOHATHHW: HUMITYJIBC MAaTEPHUAIBHON TOYKH, §38,39
COXpaHEeHHs MMILYJIbCa. UMITYJIbC CUJIbI, UMITYJIbC CHCTEMBI TeJl, 3aMKHYTas CHUCTEMa Tell,
PeakTuBHOE ABMKEHUE. PEaKTUBHOE JIBUKEHUE, PEaKMUEHAs CUA.

®opmMy/IHpPOBaTh 33aKOH COXPAHEHUS MMIIYJIbCa, IPaHMIBI €ro
IPUMEHUMOCTH.

17 IIpakTnuyeckoe 3ansitue Ne6 «Boruncnenue CocTaBasATh ypaBHEHMs, ONMCHIBaIOIIME 3aKOH coxpaHeHus | §39, oruer

HMITyJIbCA TeJla, CUJIbl, CKOPOCTH M MaccChl Tea, UMITYJIbCA B KOHKPETHOMN CUTYyallUH.
UCIOJb3Ys 3aKOH COXPAHEHUS UMITYJIbCa» HaxonuTb, HCHONB3Yysl COCTaBIEHHOE YPAaBHEHUE, HEU3BECTHbBIE
BEJIMYUHBI.
Tema 1.5 3akoH coxpaHeHHs] MeXaHMYECKOI
IHEPIruu

18 Pa6ora cusnbl. MOIIHOCTB. JaBaTh onpeneneHue NOHATHI: paboTa CUIIbI, MOIIIHOCTh §40

19 Kuneruyeckast 3Heprus. JlaBaTb  ompejiereHHWE  TOHATHHA:  KUHeTW4ecKas  osHeprus, | §41,43-47
Pabora cunbl Tskectu. IloTeHnuanabHasi IHepPrusi NOTEHLUAIbHAS DHEPIUs, MOJIHAsI MEXaHUYECKas SHEPrus
Tela B TpaBUTalMOHHOM moje. Pabora cuibl
ynpyroctu.  IloreHumanbHass  »Heprus  ympyro
neOpMUPOBAHHOTO  Tela. 3aKOH  COXPaHEHUA
MEXaHHYECKOH IHEePIruH

20 IIpakTHyeckoe 3ansiTue Ne7 «Brrancienue sHeprum, Haxoauthb 3HaueHus: GU3NYECKUX BEIMUUH: pabOThI CUIIBI, pabOTHI §42,47,
paboThI U MOLITHOCTH» CHJIBI TSDKECTH, pabOThl CHIIBI YIPYTOCTH, pabOThl CHIIbI TPEHUS, OTYET

MOIIIHOCTH, KHUHETHMUYECKON JHEpruM, H3MEHEHHUsS KHUHETHUECKOMH
9HEPruy, NOTEHIMAIBHON SHEPTUU TEI
Tema 1.6 [luHamMuKka BpamIaTeJbHOI0 IBHKECHUS
a0co/1I0THO TBepaoro tejaa. CraTuka
21 PaBHOBECHE MaTepHUaIbHON TOYKHU U TBEPIOTO TEJA. Jlasamb onpedenenue noHAMul: Y2n080e YCKOpeHue, MOMEHM §48-52

CUNbl, MOMEHmM UHepyuu meepoo2o mend, MOMEHM UMNYIbCd,
KUHemu4eckas suepausi abcontomHo meepoo2o mejda.
Haxooums 6 numepamype u 6 Hnmepueme ungopmayuio o
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npumepax — npakmudecko20 - NPUMEHEHUs 3aKOHA  COXPAHEHUs
UMNYTIbCA, O 2UPOCKONE.

JdaBatp omnpeneneHWe MOHATUW:  PABHOBECHE, YCTOMYUBOE
paBHOBecCHE, HEyCTOMUYMBOE paBHOBecCHE, 0e3pazuyHoe

PaBHOBECHE, IIJIEYO CUJIbI, MOMEHT CHUJIBL.
IlepeuyncasiTe yClOBUS DPABHOBECHS MAaTCPUAIbHOM TOYKH U
TBEPAOTO TEIA.

22

PaBHOBecue )XUAKOCTHU U Trasa.

Jlagamb  onpedenenue  NOHAMUIL
abconromuo meepoo2o meid.

KuHemu4eckas IHeEpcUs

§53-55

Pasznen |1. Moaekyasipaasi pusuka u TepMoauHamMuka 38 u.

Tema 2.1 OcHOBBI MOJIEKYJISIPHO-KHHETHYEeCK O
Teopun (MKT)

8

23

MOJIeKyJIﬂpHO-KI/IHeTI/I‘{eCKaﬂ Teopus

JdaBaTb  ompeneneHue MOHATUM:  OpPOYHOBCKOE  JBHIXKEHUE,
muddy3usa, OTHOCUTENbHAs MOJEKYJspHas Macca, KOJIUYEeCTBO
BEIIECTBA, MOJISIPHAs Macca, MOJIEKyJa, Macca MOJIEKYJIbI
Hepeuncasats ocHoBHBIE nojoxkenuss MKT, npuBoauts npumepsl,
pe3ynpTaThl  HAOMIONEHUM U ONUCHIBATH  AKCIIEPUMEHTHI,
JIOKA3bIBAIOLIME UX CIIPABEMIUBOCTD.

JdaBaTp omnpeneneHre MOHATUNA: CHIIBI B3aUMOJEHCTBUS MOJEKYJ
OO0BbACHATH OCHOBHBIE CBOMCTBA arperaTHbIX COCTOSIHUI BeEIllecTBa
Ha ocHoBe MKT.

§56-59

24

Temneparypa u TemioBoe paBHoBecue. CHIIbI
B3aMMOJICVICTBUSL MOJIEKYJ B Pa3HBIX arperarHbixX
COCTOSTHHSIX BEIIECTBA.

Mogenp «uaeanbHbIN ra3y. /JlaBieHue rasa.

JdaBaTb  ompeneneHue TMOHATHM: OpPOYHOBCKOE  JBMIKEHUE,
mudGy3usa, OTHOCUTENbHAs MOJEKYIspHas Macca, KOIUYECTBO
BEIIECTBAa, MOJSPHas Macca, MOJIEKyJa, Macca MOJIEKYJbl, CHJIbI
B3aumozeicTeus Monekys, MKT, Mukpockonuueckue napameTpsl.
JdaBaTb omnpeneneHUe TMOHATUN: TEIUIOBBIE SIBICHUS, CPEAHSSA
KHUHETHNYCCKasd OHEpPTHUA MOJICKYIJIBI, CHUJIBI BSaHMOHeﬁCTBHH
MOJIEKYJI, a0COIOTHAs TeMIIepaTypa, TeIJIOBOE paBHOBECHE.
OnuceiBaTh crocoObl u3MepeHus Ttemmneparypbl. CpaBHUBATHL
mwkanel KenpBuna u Llenbcus.

§62,63,64

25

OcHOBHOE YPaBHCHUC MOHeKyHHpHO-KHHCTquCKOﬁ

CocraBastb ocHoBHOe ypaBHeHHe MKT uaeanpHOro rasa

§60,61,65
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TCOPHHU MACATIBHOI'O I'a3a.

26 IIpakTHYeckoe jausaTue  Ne8 «Haxoxnenune CocTaBJisITh ypaBHEHHUE, CBA3BIBAIOIICE TABICHUE HACATBHOTO raza §57,61
HEU3BECTHBIX  BEJIIMYUH,  UCIOIB3YysS  OCHOBHOE ¢ abCONIFOTHON TeMIEpaTypoil, B KOHKPETHON CUTyaIluu, HAXOAUTh, OTYEeT
YpaBHEHHE  MOJIEKYJISIPHO-KUHETHUECKONH  Teopuu UCIIOJIB3YS COCTaBJICHHOE YPaBHEHUE, HEU3BECTHbHIE BEIIMYMHBI
ra3oBy

Tema 2.2 YpaBHeHHs COCTOSIHMS ra3a
27 YpaBHEHHE COCTOSHUS UACATHLHOTO Ta3a. CocTaBifITh YpaBHEHHE COCTOSHUS HICATHHOTO Ta3a U YPaBHCHHE §66,68
MenaeneeBa—Kianeipona.
28 Nzomnporeccsl. IIpeacraBasaTh B BHIE TpaQUKOB H30XOPHBIA, H300apHBIH U §68
U30TEePMUYECKUIN MPOIECCHI.

29 IIpakTHyeckoe 3aHAaTHe  Ne9 «Haxoxnenue Haxoautb, wucCmonb3ys COCTaBIEHHOE YypaBHEHUE, HeusBecTHble | §67,69,70
HEU3BECTHBIX  BEJIMYWH, HCIOJNB3YysS  ypaBHEHUE BEITMAHAEL oTder
COCTOSTHHSI»

Tema 2.3 OCHOBBI TEPMOJAMHAMHUKHI
30 BuyTtpennsis sHeprus. KoamaecTBo TEmIoTHI. JlaBaTb ompeneneHne MOHIATUN: TEpMOJMHAMUYecKas cucrema, | §79,80,82
TernnoéMkocTb. U30JIUPOBaHHAST ~TEPMOJMHAMHYECKas CHCTEMa, pPaBHOBECHOE

COCTOSTHUE, TEPMOJIUHAMHYCCKHI IPOIECC, BHYTPEHHSS JHEPTHS,
BHYTPEHHSISI DHEPTHsI UJICATBHOTO Ta3a
JlaBaTh ONpeNeICHHE MOHSATUN: KOJIMYECTBO TEIUIOTHI, YICIbHAS
TEIUIOTa IUIABJICHUA, YAeNbHAas TeIjIoTa MapooOpa3oBaHus,
yJIeTbHas TeIUIOTa CTOPAHUSI TOTUINBA.
CocTaBisiTh YpaBHEHHE TEIJIOBOTO OaaHca

31 3aKoHbI TEPMOIMHAMUKH. JlaBaTh onpeneneHue NOHITHI: paboTa B TEPMOIMHAMUKE. §84,87

32 KIIJI TenaoBBIX MaIIUH. JdaBarb omnpeneneHue TNOHATUN: HarpeBaTellb, XOJIOAWIbHUK, §88,89
pabouee Teno, TeroBoi aurarens, KITJ] TernmoBoro npurarersi.
IIpuBOANTH MTPUMEPHI TEIUIOBBIX JBUTATEICH

33 IIpakTnyeckoe 3anaTue NelO «Pemenne 3ana4 Ha HaxoauTh,  3HaueHWs  BHYTPEHHEW  oOHeprum, wu3MeHeHue | §84,83,86,
3aKOHBI TEPMOIUHAMUKHD BHYTpEHHEH »SHepruu, paldoThl HJAEIBHOrO Tasza, KomuyectBa | 89, oruer

TCIIJIOTHI.
Haxoauth 3HaueHue paboOThl HAEATHHOTO Taza MO Tpaduky
3aBUCHMOCTH JABJICHHUS OT 00beMa Mpu W300apHOM MPOIIECCE.
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Boruucaars 3Hauenus KI1J[ renoBoro aeurarens

Tema 2.4 B3aumHble NpeBpallleHUs] JKUIKOCTH U 6
rasa
34 B3anmMHble peBpalieHust >KUIKOCTH 1 Ta3a. 2 JdaBaTh ompeaelneHUE TOHATHA: HWCHApeHWE, KOHICHCAIUs, §71-74
Braosicnocmo 6030yxa. KWIICHUe, JUHAMUYECKOEC paBHOBECHE, HACBIIICHHBIA  Tap,
HEHACBIIICHHBIN TIap, OMHOCUMENbHASL GIIANCHOCTb 8030YXA, MOYKA
pocul.
Haxooumps ungopmayuro, 20mosums npezenmayuu u cO0OUeHUs o
BIUAHUU BTIANCHOCTIU 8030YXA HA NPOYECCHl HCUZHEOESMETbHOCIU
yeyoseKd
35 JlabopaTopHas padora Ned «l3mepenue BIaXHOCTH 2 H3zmepamo 61adxcHocmv  6030yxa ¢ NOMOWDbIO 2ucpomempa u §74,77
BO3TyXa» ncuxpomempa.  Onucvlgamsv — ycmpoucmeo — 2uepomempa U OTYeT
ncuxpomempa. Onpeodenams OMHOCUMENLHYIO BIANCHOCHb NO
ncuxpomempuieckol maobauye.
Haxooumb abconiomuyio  61axCHOCMb  6030yXd, NAPYUATbHOE
oasjieHue, OMHOCUMENbHYIO 8IANCHOCMb 8030YXA
36 JAuddepenunpoBannblii 3a4eT 2
Tema 2.5 Kuakoctu 6
Mogenb CTpOoeHUsl JKUAKOCTH. 2 OOBACHITL CBOICTBA KUIKOCTH §75
37 [ToBepxHOCTHOE  HATSHKCHHE. Cmauusanue  u 2 JaBaTh onpenienieHue MOHATHI: CUJIBI IOBEPXHOCTHOTO §76-77
Hecmauusanue. Kanunnsapol HATSDKEHUS, KOX(POUITUEHT MOBEPXHOCTHOTO HATSIKEHU,
nosepxnocmmuas suepeus. Q0vbACHAMb NPUYUHY OBUNCEHUS]
HCUOKOCIU NO KANUWLISIPHLIM. MPYOKAM.
38 IIpakTuyeckoe 3ansatue Nell «Omnpenenenue 2 Paccuumuvieams evicomy noousmus (Onyckanus) #CuUoOKocmu no §77,0TueT
BIQKHOCTH BO3/yXa, IOBEPXHOCTHOTO HATSKEHUS Kanuuusapy.
JKUJIKOCTEH
Tema 2.6 Teépabie Teaa 4
39 Monens cTpoeHus TBEPABIX Ten. Kpucrammndeckue u 2 Jlasamb onpedenenue nouamuil: Kpucmaiiuieckoe meio, §78
amopdHbie Tena. Mexanuueckue coucmea meepovlix amopgnoe meno, AHU30MPONUSL.
men.Kuokue kpucmannot Ilepeuucnams ceovicmea meépovix men
40 JlaGopaTtopHas padora NeS «M3yuenue nedopmaruun 2 HccaenoBarh S5KCIIEpUMEHTAIBHO AedopMariu OTYET
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| pacTspxenus»

Pazjien 3. OCHOBBI YJIEKTPOAMHAMUKH 42 4

Tema 3.1 DulekTpocTaTnKa 10

41 DNEeKTPUYECKHUM 3apsi. 3akoH COXpaHEHUs 2 JdaBaTh  ompefeieHWe — MOHATUW:  DJICKTPUUYECKHH  3aps, §90-93
3JIEKTPUYECKOIO 3apsia. DnexTpuyeckoe JJIEMEHTApHBIA JJICKTPUYECKUN 3aps]l, TOYECUHBIN AIIEKTPUYECKUU
B3aumoieiicteue. 3akon Kysona. 3apsiJi, CBOOOIHBIN AJICKTPUUSCKUH 3apsi/l.

Pacno3naBaTh, BOCHPOHM3BOIUTH UM  HAOMIOJATh  pPa3UYHBIC
CIIOCOOBI AIIEKTPU3AIIH TEJI.

@opMyIHPOBATH 33aKOH COXPAHEHUS DJIEKTPUYECKOTO 3apsja,
YCJIOBUS €r0 IPUMEHHMOCTH

®opmyaupoBaTh 3akoH KyioHa, ycIoBHs €ro NpUMEHUMOCTH.

42 Hanpspok€HHOCT, M TOTEHIHMAN AJIEKTPOCTATHYECKOTO 2 JlaBaTh  ompeneracHUE — MOHATHH:  JJIEKTpUYECKOE  TI0JIe, 94-97

TIOJISI, CBSAI3h MEXK/Ty HUMHU. HanpsKEHHOCTB, JMHUN HanpsHKEHHOCTH, MOTEHIIHAT
ANIEKTPUYECKOTO  TIONS,  pa3sHOCTh  NOTCHLHUANOB,  JHEPrus
AJIEKTPUUYECKOTO OIS, SKBUITOTEHIIUAIbHAS TOBEPXHOCTb.
M300pakaTh  dIEKTpUYECKOE TIOJNE€ C  [OMOLIBIO  JIMHHUH
HaNPsKEHHOCTH.

43 | llpakruyeckoe 3ausitue Nel2 «Boraucnenne 2 CocraBiasiTh  ypaBHEHWE, BbIpaxaromee 3akoH Kymona, B | §92,97
DNIEKTPUHYECKUX BENUYUH, HCTIONB3Ys 3aKoHbI Kyrona KOHKPETHBIX CHTyarusx. OnpeaessiTb, UCIONB3YsI COCTaBICHHOE Ortuer
U COXpPaHEHUs SJIEKTPUUYECKOT0 3apsa» yDABHEHHE, HEW3BECTHBIE BEMUHHEL,

44 DJIeKTpUYeCcKas €éMKOCTB. Konpencarop 2 JlaBaThb omnpezaeneHUe TMOHATHH: MOJSpU3aLUs JUAJIEKTPUKOB, | §98-101,
Ilposoonuxu u OudIeKMpuKU 8 INEeKMpUYeCcKoOM HoJe. TUDJIEKTPUYECKasl TMPOHHUIIAEMOCTh BEIECTBa, JJIeKTpoéMkocTh, | 103,104
Dunepaus 21ekmpuieckoeo noJs. KOHJIEHCaTop.

Onucwvleams npunyun 0eucmaus 1eKmpoCcmamuyecKol 3auumal.
OO0BSICHATH YCTPOMCTBO M TPUHIMII JEHCTBUS, NPaKTHUECKOE
3Ha4YCHHE KOHJICHCATOPOB.

45 IIpakTnueckoe 3anstme Nel3  «Borumcienue 2 BeruncasaTe 3Hau€HUs AIEKTPOEMKOCTH IIJIOCKOTO KOHIEHCATOPA, §105,
AIIEKTPHUYECKOW EMKOCTH KOHJIEHCATOpa, Pa3HOCTH 3apsiia KOHJIEHCATOpa, HANpsHKEHHS Ha OOKIIaJKax KOHJEHCaTopa, OTYeT

IIOTCHINAJIOB»

MapaMeTpoB IJIOCKOTO KOHAEHCATOpa, SHEPIHHM AJIEKTPUYECKOTO
TI0JIS 3apSKEHHOTO.
Paccuumovieamo o6wy10 EmMKOCHb cucmemvl KOHOEHCAmopos.
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Tema 3.2 3aK0HBI MOCTOSTHHOIO TOKA

16

46 IocTOSTHHBIH JIEKTPUYECKHI TOK. 2 JaBaTh omnpenencHUe MOHATHHA: SJEKTPUUYSCKUM TOK, cwia Toka, | §106-107
JIEKTPHUUECKOE COMIPOTHUBIICHUE.
IlepeuncJsiTh yCIOBUS CYIIECTBOBAHUS IEKTPUUECKOTO TOKA.
®opmyaupoBaTh 3akoH OMa JUIsl y9acTKa IIeTd, YCIOBHS €ro
IPUMEHUMOCTH.

47 IIpakTnyeckoe 3ansitue Neld «Boluncinenue cuibl 2 BBINOHATEL Pacy€Thl CUJI TOKOB U HAIIPSKEHUH, IUNIOTHOCTH TOKa §109,
TOKa, IIIOTHOCTH TOKa» OTYeT

48 [locnenoBarenbHOE U MAapaJlIeIbHOE COEIUHEHUS 2 OmnpenensaTs o0miee CONPOTHUBIEHUWE YyYacTKa LENd  IpHU §108
IIPOBOJTHUKOB. IOCJIEI0BATEIbHOM M MapajUIeIbHOM COEJUHEHUU HPOBOJHHUKOB,

IPY CMELIAHHOM COCTMHEHHUHU POBOTHUKOB.

49 IIpakTnueckoe 3ansitue Nel5 «BblumcieHue cuiibl 2 PaccunThiBaTh 0O0lLlee CONPOTHUBICHME YydacTKa LEeNU IpU OTYeT
TOKa, HAmpsHDKEHUST W CONPOTUBICHHUA  TIPU MIOCJIEIOBATEIbHOM ¥ TApaJUIEIbHOM COCJUHEHHWH MPOBOIHHUKOB,
[OCJIeIOBATEIbHOM M IapauIeIbHOM  COEIMHEHHUH npu CMEWAaHHOM COeOUHEeHUU NPOBOOHUKOS. BBINOIHATD PacUEThI
MIPOBOJTHUKOBY CHJI TOKOB Ml HAIPSDKCHHUH B PA3JIMYHBIX SJICKTPUUECKUX LETSIX.

50 JlabopaTopHasi padoTa Ne6 «M3yuenHue 2 HccnenoBarh JKCIEPUMEHTAIBHO 3aBHUCHMOCTh CHJIBI TOKa B OTYEeT
MOCTIeIOBATENbHOTO U MapaljIeIbHOTO COEIMHEHMS IPOBOJHHUKE OT HAIIPSKEHUSI U OT COMPOTHUBIICHHSI TPOBOIHUKA.

MIPOBOTHUKOBY [oab30BaTbesl ~ aMIEpPMETPOM,  BOJBTMETPOM,  OMMEMpPOM:
YUUTBIBaTh OCOOCHHOCTH H3MEPEHHs KOHKPETHBIM MpPUOOpPOM H
MIPaBHJIA MTOJKIIOYCHHUS B DJIEKTPUIECKYIO TIETIb.

51 | 3akon Oma JUisl MOJHOM JIEKTPHYECKOM Hernu. 3aKkoH 2 ®opmyaupoBath 3aK0H OMa s TIOJHOM LENH, YCIOBUS €ETO §110-113

Joxoyns—IJlenna. IPUMEHUMOCTH. JlaBaTh oNpeseleHue OHATUI: BOJILT- aMIIepHast
XapaKTePUCTHKA, DIIEKTPUIECKOE COPOTHBIICHHUE, CTOPOHHHE
CHJIBL, JIEKTPOABIXKYIIast cuiia. PopMyaHpoBaTh U UCIOJIb30BATh
3akoH J[xoyns—JIeHna.

52 | JlaGoparopHas pabora Ne/ «IIpoBepka 3akoHa Oma 2 | Toab30BATHCSI aMIIEPMETPOM, BOJIBTMETPOM. OTYET
st yqactka uenu. Msmeperne 3/1C u BHyTpeHHETro HU3mepsaTh 3HAYEHHE HIIEKTPOJABWIKYIIEH CHIIBI, HaIpsHKEHUE U
CONPOTHBIICHUA NCTOUHNKA TOKA» CHJIy TOKa Ha y4acTKe IIeNH C IIOMOIIbI0 BOJIBTMETPA, aMIIEPMETPa

53 IpakTuyeckoe 3ausaTue Nel6 «Pemenne 3anau Ha 2 BbruncasiTe, HCIONB3Ysl COCTABICHHOE YypaBHEHHWE, Hem3BecTHbIe | §113,0TueT

3akoHbl [[xoynsa-Jlenna u Oma 1715 TOJIHOM Lenn

3HaueHuss BenuuuH. Omnpeneasitb  paboTy W MOIIHOCTH
SJIEKTPUYECKOTO0 TOKA, KOJIWYECTBO TEIUIOTHI, BBIICISIIONICHCS B
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IIPOBOAHHMKE C TOKOM, ITPU 3aJaHHLIX IMMapaMCTpax

Tema 3.3 DyieKTpUYeCKHUIl TOK B Pa3JIM4YHbIX
cpenax

54

DNeKTpUYecKuid TOK B  MOJYNPOBOJAHHKAX, B
AJIEKTPOJINTAX, B BAKYYME U ra3ax.

JdaBaThb ornpezaesieHre NOHIATHI: HOCUTENH JIEKTPUUECKOT0 3aps/a,
MIPOBOJIUMOCTb. IIpuBoauTH MpUMEPHI HCIIOJb30BAHUS
MOJTYIPOBOJIHUKOBBIX MpUOOpOB. JlaBaTh omnpesesieHne MOHATHIL:
ra3oBBIA pa3psiji, PEKOMOWHAIMS, WOHHU3AIUS, CAMOCTOSTEIbHBIN
pa3psii, HECaMOCTOATEbHBIN pa3psij, IIa3Ma.

Pacno3naBartsp u OTHUCHIBATh SIBJICHUS MIPOXOKICHUS
3JIEKTPUYECKOTO TOKAa Yepe3 IPOBOJAHUKHU, IOIYIPOBOJIHUKH,
BaKyyM, Ta3bl.

IlepeuncysATh yCIOBHS CYyIIECTBOBaHUS 3JEKTPUUYECKOIO TOKA B
BakyyMe. ONHUCBHIBaTh TNPUHIMII JCHCTBUS BaKyyMHOTO JHOja,
ANEKTPOHHO- JIY4eBOH TPYOKH.

§114-118

55

Onexmpoaus. [lazma.

JaBatp omnpeneneHue MOHATHI:  3yekTpoiu3. OObACHATH
MeXaHU3M 00pa3oBaHMsl CBOOOJHBIX 3apsJOB B pacTBOpax H
pacriaBax 3JEKTPOJIUTOB.

IIpuBoAMTH IPUMEPHI HCIIOJIB30BAHUS AIEKTPOJIN3A.

§119-122

56

IIpakTuyeckoe 3ansaTue Nel/ «Pemenne 3amad Ha
3aKOH 3JICKTPOIU3a»

Bo1uncaaTh HEU3BECTHRIC 3HAUCHHUS BEIMYNH

§121,122
OTUECT

Tema 3.4 MaruutHoe moJie

S7

MarnutHoe noJe. Cuiia Amnepa. Cuaa Jlopenna.
Nunykuyss marHuTHOro 1ojs. BekTop MarHuTHOU
WHTyKIIUH.

JleficTBE€ MAarHUTHOTO MOJIsTHA TPOBOJHUK C TOKOM U
JBIOKYIIYIOCS 3apsDKEHHYIO YaCTHILY

IIpaBuio 1eBOM PyKH.

MaruuTHble CBOMCTBA BelllecTBa. MacHumnas 3anuce
ungopmayuu. InekmpousmepumenvHvie NPUOOPYL.

JaBaTp omnpeneneHus MOHATHI: MarHUTHOE TOJE, HWHAYKLHUA
MarHMTHOTO MOJIs1, BUXPEBOE N0JIE, cuila Amriepa.

H300paxkarh MarHuTHbIE JIMHUKA MOCTOSSHHOTO MAarHuTa, MpsSMOIo
IIPOBOJHMKA C TOKOM, KaTyIIKH C TOKOM.

Ha0aronaTs B3auMojelicTBUE KaTyIIKM C TOKOM M MAarHura,
MarHMTHOM CTPEJKU U MPOBOJHHUKA C TOKOM, IE€UCTBUS MarHUTHOTO
MmoJisi Ha  JBWXKYUIYIOCS — 3apsbKeHHyr  dactuny. JlaBathb
ompeneneHuss  MoHATUH: cuna  JlopeHma,  QeppomarHeTuk,
MASHUMHASA NPOHUYAEMOCMb Beuecmed.

Obvachams  npunyun  Oelicmeusi  3JIeKmMpOUMePUMeNbHbIX

§1-6
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npubopos, 2POMKO2080pUMESL U DNEKMPOOSUSAMEJISL.

58 IIpakTnyeckoe 3ansiTue Nel8 «Brruncnenus cun 2 IIpumeHnsaTh 3akoH Amriepa ¥ GopMyny JUisl BbIUMCIEHUS CUibl | §3,5 oTder
Awmrepa u Jlopenua» JlopeHua npy pelieHuu 3aad.
Tema 3.5 DiIeKTPOMAarHUTHAST MHAYKIHSA 6
59 3aKo0H JIeKTPOMATHUTHOM MHAYKIIUM. MarHuTHBIH 2 JaBaTh omnpeneneHUs TMOHATHH: SBJICHHE AJICKTPOMArHUTHOU §7,8,10
notok. [Ipasuno Jlenna. WHAYKUMWA, MarHUTHbIA MOTOK. Pacmo3dHaBaTh, BOCIPOU3BOAUTH,
HAOMIOaTh SIBJICHUE 3JEKTPOMArHUTHONM WMHIYKIUHU, IOKa3bIBATh
NPUYUHHO-CJICICTBEHHBIC CBS3U TPU  HAOMIOJNCHUM  SIBJICHUS.
@opMyJIMPOBATh 3aKOH AJIEKTPOMATHUTHOM HMHIYKIUH, TPaHHIIBI
€ro MPUMEHHUMOCTH.
IepeuncasnTn IPUMEPHI HCIIOIb30BaHUs SIBJICHUS
AIIEKTPOMArHUTHOW MHTYKITHH.
60 DNeKTpOMarHuTHOEe ToJje. SIBlIeHHe CaMOMHIYKIIWU. 2 JaBatp omnpenenenus noustuit: 3/1C UHIYyKIUU, UTHAYKTUBHOCTD, §9-11
NHayKTHBHOCTE. DHEPTUSI MATHUTHOTO TTOJISI TOKA. camouHaykiust, 9JIC caMOMHIYyKIIHH.
@®opmysupoBaTh npaBuio JIeHa.
61 IpakTuyeckoe 3ausTHE Nel9 «M3zyuenue siBIeHUS 2 HccienoBarh SBIEHHE 2JIEKTPOMATHUTHON MHIYKIHH. §10,12
ANEKTPOMArHUTHOW WHTYKITUI OT4eT
PA3JIEJI 4. Kosiebanus 1 BoJIHBI 18 4
Tema 4.1 Mexannueckue KoJae0aHus M BOJHBI 6
62 Mexanndeckne KoJie0aHus. 2 JlaBaTp ompeneneHuss TMOHATUH: KonebaHMs, KoyeOaTenbHas §13-16

CBobonmubie  konebaHus.  MareMaTH4ecKHii U
NPYKUHHBIA MasTHUKU. [IpeBpaliieHust SHEPTUU MPHU
KoJieOaHUsAX. AMIUIMTYJA, TEPHOJA, 4YacToTa, (asza
KojeOaHuil. BbIHyX7eHHbIE KoneOaHusi, pPE30HAaHC.
MexaHuueckue BOJIHBL [lomepevHbie M MPOAOJIbHBIC
BOJIHBI. DHEpPrus  BOJHBL  Uumepgpepenyus u
oughpaxyust 60H. 38yK08ble BOJIHbL

CHCTEMa, MEXaHWYEeCKHUe KoJieOaHWs, TapMOHMYECKHE KoyieOaHus,
cBOOOAHBIE KOJeOaHus, 3aTyxaroliue KojeOaHus, BBIHYKICHHBIC
KoJieOaHusl, PE30HAHC, CMEIIEHUE, aMIUTUTY/1a, MEePUOo, YacToTa,
coOCTBEHHas 4acToTa, (asa.

JaBaTh omnpejeneHns MOHATUNA: MEXaHUYECKasi BOJIHA, TOMepeyHas
BOJIHA, TIPOAOJbHAS BOJHA, CKOPOCTh BOJIHBI, JUTMHA BOJHBI, (a3a
BOJTHBI

IlepeuncasaTs CBONCTBA U XapaKTEPUCTUKH MEXAHUUYECKHUX BOJIH.
Ha3sbiBaTh XapakTEpUCTHUKH BOJH: CKOPOCTh, YacTOTa, JJIMHA
BOJIHBI, pa3HOCTh (pa3. Omnpeneyasitb CKOPOCTH, YACTOTHI, JIHHBI
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BOJIHBI, Pa3HOCTH (ha3 BOJIH

63 IIpakTuyeckoe 3ansatue Ne20 «Ompexaenenue OmnpeneasaT 1O  ypaBHEHHIO  KoyieOaTelapbHOTO  JBIKEHUs | §15, oTuer
aMIUTUTYbI, IEPHO/IA, YACTOTHI M (pa3sl KosebaHuii» napaMeTpbl KoJIeOaHusl.
64 | JlabopaTopnasi padora Ne8 «IIpoBepka 3aBUCHMOCTH Hccneoosamo 3a6UCUMOCTb nepuooa Konebanuii OTYET
TMEPHO/Ia KONICOaHUit HUTAHOTO MAATHHKA OT JTHHBI MaAmemMamuyecko20  MAsAmMHUKQ —om €20  ONUHbl, MACCbl U
HUATID amMnaumyowvl KojaeOanuil.
Tema 4.2 DileKTpOMarHuTHbIE KoJleOaHusl
65 DJleKTPpOMATrHUTHBIe KoJieOanus. KosedarenbHblii JlaBaTh ompeselieHus TIOHATHUN: JJIGKTPOMATrHUTHBIC KOJICOAHWS, §17-25
KOHTYP. CBOOOTHBIE 3JIEKTPOMAarHUTHBIC KOJICOAHNSI. KOJICOATENbHBI ~ KOHTYP,  CBOOOJHBIE  3JEKTPOMAarHUTHBIC
Buvinyosicoennvle anekmpomacnummusie Konrebanus KoeOaHusl, BBIHYXKJCHHBIE  OJEKTPOMAarHUTHbIE  KojeOaHus,
IIEPEMEHHBIN 2JIEKTPUYECKUM TOK.
N300paxkaTh cxeMmy KojeOaTeIbHOIO KOHTYypa W ONUCHIBATH
NpUHIUI ero padoThl. JlaBaTh OIpenaesieHus] MOHSATHIA: aKTUBHOE
CONIPOTHBIICHUE,  UHOVKMUBHOE  CONPOMUBILEHUe,  eMKOCHHOe
conpomueinenue, NOIHOe CONPOMUGIEHUE Yenu nepemMeHHo20 mMokKd,
JICHCTBYIOIICE 3HAUCHHE CHJIBI TOKa, JCHCTBYIOIIEE 3HAUCHHE
HaNPsHKCHUSL.
66 [lepemennsiii TOK. [Ilpouszeodocmeo, nepedaua u OO0BSACHATH NPUHIUI NOJYyYEHUS! MEPEMEHHOIO TOKa, YCTPOWCTBO §26,27
nompeonenue 1eKmpudecKoil Inepauu. reHeparopa NEpeMEHHOTo Toka. BecTH AMCKYCCHI0 O TOJIb3€ U
Bpelie SJEKTPOCTAHIMA, apryMEHTHPOBATh CBOIO MO3HIMIO, YMETh
BBICITYIIIMBAaTh MHEHHE JIPYTUX y4acTHUKOB. JlaBaTh ompeneneHus
MOHATHI: TpaHcPopMmaTop, KodhPHUIHEeHT TpaHCcHOpMALIUH.
OnuchiBaTh YCTPOWCTBO, MPUHIUN JEHCTBUS U TPUMEHEHHUE
TpaHnchopmaropa.
Boruncasats koddpduimeHt TpaHchopManud B KOHKPETHBIX
CUTYaIlUsX.
Ilepeuucname npuuunbl nomepsv SHepeUU U BOZMONCHOCMU OIS
nosvluierus 3¢ exmusnocmu eé UcnoIb308aHUs.
67 | llpakTuveckoe 3ansaTue Ne2l«Boruncienue 3anuceiBaTh (popMysny ToMcoHA. BBIYHCAATL C  TIOMOIIBIO OTYET

Mepuo/Ia, Yrciia KojiebaHui B KoJaebaTeIbHOM
KOHTYPE, EMKOCTU U MHAYKTHUBHOCTH KaTyIIKKW»

dbopmyner  TomMcona  mepwox W YacTOTy  CBOOOJHBIX
JNEKTPOMArHUTHBIX KojeOanui. Onpenensitb MEPUOJI, YacTOTY,
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aMIUTUTYAY KOJIeOaHUH B KOHKPETHBIX CUTYalUsX.

68 IIpakTH4eckoe 3aHsATHE No22 «Pacuer 2 3anuceiBaTh 3akoH OMa J1s 1ienu nepeMeHHoro Toka. Haxoaurs §28
JEUCTBYIOIEr0 3HAYEHUS CHJIbI TOKA, COIIPOTHBIICHUS, 3HA4YEeHHUs CHJIbl TOKA, HANPSKEHUs, aKTUBHOT'O CONPOTUBIICHUS, OTYeT
HATPSHKCHUSDY UHOYKIMUBHO20 CONPOMUBNEHUSA, EMKOCIHO20 CONPOMUBTEHUS,

NOJIHO20 CONpOmMuUBIeHUs eI IEPEMEHHOT0 TOKa
Tema 4.3 DileKTPOMarHuTHbIE BOJIHBI 4

69 JIEKTPOMATHUTHOE M0JIe. DJIEKTPOMarHuTHbIE 2 JaBaTp omnpeleneHUs MOHATHM:  3JIEKTPOMarHUTHOE  MOJeE, §35-36
BOJIHBL. BuxpeBoe anexrpuyeckoe nosie. BUXPEBOE JJIEKTPUYECKOE TI0J€, HJIEKTPOMArHUTHHIE BOJIHBI,

Ceoticmea 51eKmpoMacHUMHbBIX 60.IH. CKOpOCTh BOJIHBI, JUIMHA BOJHBI, (paza BOJHBL, OTpPaXECHUE,
npeloMJIEHHe,  TOIJIoUleHue,  uHTepdepeHuus,  audpaxius,
TOJISIPU3ALHUS DJICKTPOMATrHUTHBIX BOJH

70 Jlnama3oHbl JIEKTPOMAarHUTHBIX U3ITyUYE€HUN U UX 2 JlaBaTh omnpeneneHus TIOHATHHA: PaJUOCBS3b, pPaAdUOIOKAYUS, §37-43
MPAaKTUYECKOEe IPUMEHEHUE. [Ipunyunsi paouocesasu u aMIUTUTYAHAs ~ MOAYJSIMsA,  JeTekTupoBanue.  OOBIACHATH
menesuoeHs. HPUHIUIBI PAJUOCBSI3U U TEJIECBUICHUS.

BoigenasaTs pons A. C. IlonoBa B M3y4eHMM JIEKTPOMAarHUTHBIX
BOJH M CO3/aHUM paauocBs3M. OTHOCHTBCA C YBaKEHHEM K
yU4€HBIM U HX OTKpPHITUAM. OOOCHOBBIBATh BaYKHOCTH OTKPBITHS
JIEKTPOMArHUTHBIX BOJIH JUIsl pa3BUTHSI HAYKH.
PA3JIEJI 5. Ontuka 18 4
Tema 5.1 CBeroBblie Boa1HbI. 'eoMeTpuyeckas u 16
BOJIHOBasi ONITHKA
71 3aKOHBI OTpaXCHHsI W MpesiomyieHus csera. [lonHoe 2 JdaBaTh onpeneneHus MOHATUN: CBET, FeOMETpHUYECKasl OITHKA, §44-48
OTpa’KeHHE. CBETOBOM JIy4, CKOPOCTb CBETa, OTPAKCHHE CBETa, MpeIOMIICHHE
CBETa, MOJTHOE OTPaKEHHE CBETA, YTrOJ IMAJCHHUS, YTOJ OTPAKCHHS,
yrojl TMpeJoMJIeHHs, OTHOCHTEIbHBIM IOKa3aTenb MpeIoMIICHUs,
aOCONIOTHBIM  TIOKa3arenb  TpenomiieHus.  DopMyJHpPOBaTh
npuHuun [folireHca, 3aKOHBI OTpaKE€HHsI W TPEJIOMIICHHS CBETa,
TpaHUIIBI KX IPUMEHUMOCTH.
72 dopmyiia TOHKOM JMH3bI. ONTHYECKHE PUOOPHI 2 JlaBaTb onpeneneHUs MOHATUH: JMH3a, (DOKYCHOE pPACCTOSHUE §50-52

JIUH3BI, ONTHYeCcKas cuia JUH3bl. CTPOUTH N300paKeHHe NMpeaMeTa
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B IJIOCKOM 3€pKajie, B TOHKOW nuH3e. llepeuncnaTs BUABI IMH3, UX
OCHOBHBIE XapaKTEPUCTHUKM — ONTHUYECKUH LEHTp, TJaBHas
ONITHYECKasi 0Ch, POKYC, ONTUYECKAsI CUJIA

73 Jlabopatopnass  paGora  Ne9  «Ompenenenue DKCIEPUMEHTAIBHO ONPeeasTh IIOKa3aTesb MIPEIOMIICHUS CPEIbI §49
MOKa3aTessl MPEIOMIICHHS CTEKIIa OTUET

74 IIpakTnyeckoe 3ansiTue Ne23 «Pemenue 3anad Ha HaxoauTh B KOHKPETHOW CHTYyallud 3HAYCHHS YIJia MMaJICHUs, yIiia §50-52
3aKOHBI OTPAKCHUS 1 MPEIOMIICHHS CBETA OTPaXCHUS, yriaa TMPEIOMICHUS, OTHOCHTEIHLHOTO IOKa3aTels OTYeT

NPEIOMJICHUS, a0COFOTHOTO IOKAa3aTelis MPeIOMIICHUS, CKOPOCTH
cBeTa B cpesie, (POKYCHOTO PACCTOSIHHSI, ONTHYECKOW CHIIBI JIMH3HI,
YBEJIUYCHUS JINH3BI

75 BonnoBeie  cBoiictBa  cBera.  MHTepdepenius, JlaBaTh onpeieicHHs TOHATHI: HHTepPEPEHINs CBeTa, TU(paKius §54-60
TUQPaKIUs TOSPU3AIIHS CBeTa,  JW(paKIUMOHHAS  pelieTKa,  MOJisApH3alus  CBETa,

€CTECTBEHHBIN CBET, NJIOCKOMOJISIPU30BAHHbIN CBET.

76 Hucnepcust  cBera. IlpakThueckoe TPUMEHEHHE JlaBaTh onpeieseHUs MTOHATHIA: TUCTIEPCHUS CBETa §53,55,57
AEKTPOMATrHUTHBIX U3TYICHHM.

77 JlabopaTopnas padora Nel) «Haxoxxnenue AJIMHBI DKCIEPUMEHTAIBHO OMNpeaeasiTh JUIMHY CBETOBOM BOJIHBI C §52
CBETOBOM BOJIHBI C TOMOIIBI0  TUGPAKITUOHHON MOMOIIbIO TU(PPAKIIMOHHON PEIIETKH OTYeT
PEIIETKN

78 IIpakTuyeckoe 3ansaTue Ne24 «DopmupoBaHue Ilepeuucnsimos obnacmu npumenenuss unmepgepenyuu ceema, | §55,57,59
MPAKTUYECKUX W HWHTEIJIEKTYyallbHbIX YMEHHHA 10 oughpaxyuu ceema, noaapuzayuu ceema, oYyeHusambw OTYeT
HAOJIOACHUIO M OTNHMCAHUIO SIBICHUI HWHTEp(EpEeHINH ungopmayuonnyio émxocmo komnaxm-oucka (CD).

U AUQPAKIKA CBETa»
Tema 5.2 U31y4eHne v ClIeKTPBI
79 Buasr  msaydenmii. Cnekrpbl. CnekTpajbHbIi JaBatp  ompenencHusT — MOHATUN:  TEIUIOBOE  M3JIY4YECHHE, §66-68

aHaJIM3.

Tennosoe uznyuenue. Pacnpedenenue snepeuu 6
cnekmpe  abcomomno  uépnoco  mena. lllkana
AJEKTPOMArHUTHBIX BOJIH.

HaGmronenue cekTpos.

JNEKTPOIIOMUHECIICHIINA, KaTOJOJIFOMUHECLEHIINS,
XEMUJTIOMUHECHEHIINSA, (OTOTOMUHECLEHIIHS, CIUIOIIHON CIIEKT,
JMHENYaThld CHEKTP, IOJIOCATBIM CIEKTpP, CHEKTP IOINIONICHHUS,
CIIEKTpaJIbHBII aHAJIN3.

IlepeuncassTb  BHUIBI  BJIEKTPOMAarHUTHBIX
HMCTOYHUKHU, CBOMCTBA, IPUMEHEHUE.

W3JIy4eHUuH, HX
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PA3/IEJI 6 KBanToBas ¢usuka 18 u

Tema 6.1 CBeToBbI€ KBAHTBI 4
80 l'umoreza M. Ilmanmka o xBaHTax. PoT0dPPEKT. 2 JaBatp omnpenencHus TOHATHN: (POTOIPPEKT, KBAHT, TOK §69-73
®dotoH. YpaBHeHnue A. DiiHmTelHa 11 Gpororddexra. HACBIIICHMSI, 3aJIepKUBAIOIEe HAINpsDKEHHWe, paboTa BBIXOAA,
Onvimol A. I'. Cmonemosa, 3akonsl homoagghexma KpacHas rpanuna ¢porodddekra,
OnuceiBath onbITel CTONETOBA.
®opmyaupoBath runoresy IlmaHka o0 KBaHTaX, 3aKOHBI
dhorodddekra.
IpuBoauts npumepsl ucnonb3oBanus Gorodddexra. OOBACHATH
CYTb KOPIYCKYJISIPHO-BOJIHOBOIO Jyaju3Ma.
Onucvieams onvimel Jlebedesa no usmepenuio oasieHus ceema u
Basunosa no onmuxe.
81 IIpakTuuyeckoe 3anstue Ne25 «Pemenune 3amad Ha 2 Haxoauth ¢ momompio  3akoHa (otorddexra HewsBecTHbIe | §73, oTder
3aK0HBI poTorddexTay BEJINYMHBI.
Tema 6.2 ATtomHas pusznka 2
82 [Inanerapnas MOJEIIb aToma. OObscHeHue 2 JdaBarb onpeneneHus MOHATUN: aTOMHOE SApPO, dHEPreTUHYECKUI §74-77
JUHEWYaToro  CHEKTpa  BOJOpPOJa Ha  OCHOBE YPOBEHb, SHEPTUsl HOHU3AIHH.
KBAaHTOBBIX MMOCTYJaTOB bopa. OnuceiBath onbITh Pezepdopaa.
OnuceiBaTh U CpaBHUBATh MOZEIN atoma TomcoHa u Pesepdopaa.
®opMyIUpOBaTH KBAaHTOBEIE MTOCTYATHl bopa.
Onucwieamsv ycmpoticmeo u 00BACHAMb NPUHYUN  OelCmeus
nazepa.
Haxomnts B nureparype u B VHTepHeTe W BBIIENATH POJb
POCCUICKMX YYEHBIX B CO3JIAaHUH U MCIIOJIb30BAaHHUH JIa3€POB.
I'oTOBMTH Npe3eHTAIUH.
Tema 6.3 @u3uka aTOMHOIO sApa 6
83 CoctaB u cTpoeHHe aTOMHOTO s/pa. 2 JlaBaTe  ompejeneHUss TMOHATUH: PaJUOAKTUBHOCTb, IE€PHOA §78-80,
PagroakTHBHOCTH. 3aKOH paJHOaKTUBHOTO paciaa. noJrypacriaja, UICKyCCTBEHHASI PaIHOAKTUBHOCTb. 82-84

[lepeuncnsaTe BHUABI PaJMOAKTUBHOIO paclaja aTOMHBIX SIEp.
CpaBHuBath cBoOiicTBa anbda-, 6eTa- U TaMMa-U3Ty4YeHUH.
Ananuzuposams  OnacHOCmb SI0EPHbIX USNYYEHUll 0N ICUBbIX
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OpP2aAHU3IMOE.

84 Anepubie peaknuu. llenmHas peaknus IeneHUS saep. 2 JlaBaTh ompenenaeHUss TOHSATHUH: MAacCOBOE YHCJIO, HYKJIOHHI, §87-94

[TpumeneHue saepHOI SHEPTUH. SJICPHBIE CHWIIBI, 8UpMYalbHble yYacmuysl, NEPEKT Macc, SHEPrus
CBSI3M, yJIelbHAsl SHEPTUS CBSI3U aTOMHBIX sI/IEP, SAAEPHbBIC PEaKIuy,
LeMHAas siAepHasi peaKIysl, TEPMOsICPHAs PEaKITHsl.
Onpenensitb COCTaB sA€P PA3IUYHBIX 3JIEMEHTOB C IOMOIIBIO
Tabuiel Menaeneesa.
Boruncnsate nedekt macc, SHEPTUIO CBSA3H U YAETbHYIO SHEPTHUIO
CBSI3M KOHKPETHBIX aTOMHBIX SITIEP.

85 IIpakTuyeckoe 3anstue Ne26  «Bpruncienue 2 3anuceiBaTh NpaBWJIa CMEIIEHHUS NpPU paguOaKTUBHbIX pacrajgax. | §81,85,91
SHEPTrUU  CBS3M  AaTOMHBIX SiAep W IepHoja OnpenensiTh ~ 3JIEMEHTHI,  O0Opa3yroImuecs B pe3yJsibTare
noJiypacraja siep» paJIMOaKTUBHBIX PAcIajoB.

Tema 6.4 DiieMeHTapHbIE YaCTHLBI 4

86 DneMeHTapHbIe YaCTHIIBL. dyHaamMeHTaIbHbIe 2 JlaBaTh ompeaencHUs] MOHATUNA: aHHUTHIIALMSA, JIEITOHBI, aJpPOHBI, §95-98
B3aUMO/ICVCTBUS. KBapK, TJIIOOH.

Ycxopumenu snemenmapHuvlx yacmuy [TepeuncnsiTh OCHOBHBIE CBOMCTBA 3JIEMEHTAPHBIX YACTHII.
BrIIensaTh Tpymimbl 2IeMEHTapHBIX YaCTHIL.
[lepeuncnsaTh 3aKOHBI COXpPAHEHHS, KOTOPbIE BBHIMOTHSIOTCS MpPU
MIPEBPAMICHUSIX YACTHII.

87 IpakTuyeckoe 3ansatue Ne27 «/3yueHue TPEKOB 2 OnuceiBaTh MPOINECCHl AHHUTWISIIMA YacTHII W aHTUYACTHIl W OTYeT
3apsHKEHHBIX YACTHIL 110 TOTOBBIM (oTOTpadusiM»» POXKACHUS STICKTPOH-TIO3UTPOHHBIX Tap.

HaspiBath " CpaBHHBATH BH/IBI byHIaMEHTAIbHBIX
B3auMozeicTBuil. ONHUCHIBATH POJIb YCKOPUTENIEH B H3yUYECHUU
JJIEMEHTApHBIX YacThil. Ha3blBaTh OCHOBHBIC BHUIBI YCKOPHUTEICH
AIIEMEHTAPHBIX YACTHII.

Tema 6.5 Ctpoenue BeesieHHoii 2

88 [IpuMeHNMOCTh 3aKOHOB (M3HKH JJIs1 OOBSICHEHUS 2 §100-103,
MPUPOJBI  KOCMHUYECKHMX  00BekTOB.  CoHEYHas 106,107
cuctema. 3BE3ABI W UCTOYHUKUA UX DHEPTUU.

Knaccudukanms 38€31. DBomorus CoHIa U 3BE3]T.
[IpencraBnenue o6 3BomonMy BeeneHHOH.
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Bcero 176
CamocrosiTenpHas paboTa - MOJr0TOBKA K 9K3aMEHY 10
KoHcynpranmmu 2
DKk3ameH 8
196
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V. YCJIOBUS PEAJIN3ALIUU ITPOI'PAMMBI YYEBHOI'O IPEJIMETA

4.1 MaTepuajibHO-TEXHHYECKHE YCJIOBUA o0ecriedeHHsl MPorpaMMbl y4eOHOT 0O
npeaMera

OcBoenne nmporpamMmbl yueOHoro npeamera @usnka npeamnoiaraeT Halmuue y4eOHoro
KaOuHeTa, B KOTOPOM HMMEETCS BO3MOXKHOCTh OO€CHeunTh CBOOOMHBIN AocTyn B MHTEpHET BO
BpeMs yueOHOT0 3aHATHUS U B IIEPUOJT BHEYUEOHOW AEATEIBHOCTH 00yYarOIIUXCS.

MartepuainbHO-TEXHUYECKHUE YCIOBHUS  pealu3allid OCHOBHOW  00pazoBaTeNbHOMN
porpaMMbl HOPMUPYIOTCS C yUETOM:

- tpeboBanuit ®I'OC COO;

- TIOJIOKEHUS O JIMIIEH3UPOBAHUHM O0pPa30BATEIBHON JEATEIBHOCTH, YTBEPKIACHHOTO
noctaHoBieHreM [IpaButenbcTBa Poccuiickoit @enepanun ot 28 okTsaops 2013 r. N 966;

-CaHuTapHO-3MUIEMUOJIOTHYeCKIX TpaBuin U HopmartuBoB CanlluH 2.4.6.2553-09
"CaHUTapHO-AMHUIEMHUOJIOTHUYECKHE TpeOoBaHMsI K 0e30MacHOCTU yCIOBUM Tpyna pabOTHHUKOB,
He JocTurmmx 18-meTtHero Bo3pacTa', yTBEp)KIEHHBIX IOCTaHOBIeHHMEM ['J1aBHOTO
rocyapcTBeHHOro canutapHoro Bpaua Poccuiickoit ®enepanuu ot 30 centsiops 2009 r. N 58
(3apeructpupoBaHHbix MunuctepctBoM toctuimu Poccuiickoit ®deneparuun 05.11.2009 r.,
peructpannonnbiii N 15172. Poccuniickas raszera, 2009, N 217);

- Ilomemenune xaOuHETa MJOJDKHO YIOBIETBOPATH TpeboBanusiM CaHUTapHO-
snuAeMuonornueckux mnpaswin u HopMmaTuBoB (CaulluH2.4.2Ne178-02) u OBITH OCHAIIEHO
TUIIOBBIM  O0OpYJOBAaHMEM, YKa3aHHbIM B HACTOSIIMX TpeOOBaHMUAX, B TOM 4HCIE
CHEIUAM3UPOBAaHHON y4ueOHOW MeOenpl0 W CpeiACcTBaMH OOY4YEHHS, JTOCTaTOYHBIMH JUIS
BBIMIOJTHEHUS] TPeOOBaHMN K YpPOBHIO MOAroTOBKHM oOywatommxcs. (IIlmcemo MunmcrepcTBa
o0Opa3oBaHUs u Hayku PO or 24.11.2011 NeMJI-1552/03«006 OCHAIIlEHUHU
0011e00pa30BaTEIbHBIX YUPEKACHUN YUEOHBIM U yUeOHO-1a00paTOPHBIM 000PYI0BAaHHEM

4.2 Uu(popManimOHHO-METOANYECCKHE YCJIOBUS pPean3aluy y4eO0HOro npeamera

Ilepeuenn pexoMeHayeMbIX yueOHbIX U31aHuil, UHTepHeT-pecypcoB
s crynenTos

Msxkumes I'.f1., Byxosues b.b., Corckuii H.H., [Tox pen. ITapdentreBoit H.A. ®usuka. 10
kJacc. ba3oblit 1 yriyonénnsiii yposau. I'OC

Msxkumes, byxosues, Yapyrun: ®usuka. 11 xmacc. YueOnuk. ba3oBblii u yriyOneHHbIH
ypoBHH. ®T'OC

HmutpueBa B.®. ®usuka 11 npodeccuii U crenualbHOCTEH TEXHHYECKOro MpOQHIIs:
y4eOHUK JUIsl CTYICHTOB MpOo(ecCHOHAIbHBIX 00pa30BaTENbHBIX OpraHM3alui, OCBaMBAIOLINX
npodeccuu u cnenuanpHoctu CI10. — M., 2017

HmutpueBa B.®. ®usnka 115 npodecchii U crenualbHOCTeH TEXHUUECKOTo
npodwmia. COOpHUK 3a1au: yued. mocobue Ui CTYyJEHTOB MpodeCCHOHATBHBIX 00pa30BaTeIbHbIX
opraHu3aryii, oceanBaromux npodeccun u crnenuansuoctu CIIO. — M., 2017

Jmutpuea B.®. ®usmka juis npodeccuil M CrenualbHOCTEH TEXHUYECKOro mpoduis.
KonTponbHble MaTepuansl: yued. nmocodue Ui CTyI€HTOB MpodhecCHOHATbHBIX 00pa30oBaTebHbIX
opranu3zanuii, oceanBaronmx npodeccun u cneunansuoctu CI10. — M., 2016

JmutpueBa B.®D. ®dusuka mis mpodeccuii M CHEnuanbHOCTEH TEXHUYECKOTO MPOQUIIs.
JlabopaTopHbIil TPaKTHKYM: yueb. mocodue uisi CTYEHTOB MPOodeCCHOHABLHBIX 00pa30BaTEIbHBIX
opraHu3zaruii, oceanBaromux npodeccun u cnenuanbaoctu CI10. — M., 2017
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JmutpueBa B.®D. ®dusuka mis npodeccuii M CHEUANTBHOCTEH TEXHUYECKOTO TMPOQHIIS:
AIIEKTPOHHBI y4ue0.-METOA. KOMIUIEKC JUIs O0pa3oBaTelbHBIX YUPEXKICHHHA cpen. mpod.
obpazoBanus. — M., 2014

Jmutpuea B. @. ®Ousuka mis npodeccuii U CrienUaNbHOCTEH TEXHUYECKOTo Mpoduis:
JJIEKTPOHHOE  yuyeOHOe  u3AaHue  (MHTEPAaKTUBHOE  JJIEKTPOHHOE  MPUIOKEHHWE) s
00pa30BaTeNbHBIX yUpeKaeHUH cpea. mpod. oOpazoanus. — M., 2014.

KacesinoB B. A. MmmroctpupoBannbiii atinac no ¢pusuke: 10 kmacc.— M., 2010.

KacesnoB B. A. MnmoctpupoBanuslii atiac o ¢usuke: 11 xmacc. — M., 2010

Tpodumona T.U., ®upcor A.B. ®usuka s npodeccuii ¥ CneruanbHOCTeH TEXHUYECKOTO
U €CTECTBEHHO-HAay4YHOT0 nipoduneii: COOpHHK 3a7a4: yueld. mocodue
JUISL CTYJIEHTOB Mpo(ecCHoHaNbHBIX 00pa30BaTeIbHBIX OpraHU3aluii, OCBAaUBAIOLIUX Mpodeccuu u
crnenuansHocta CI1O. — M., 2017

Tpopumoa T. WM., ®Pupcop A. B. ODusmka nmnsa npodeccwii U crenuaabHOCTEH
TEXHHYECKOTO ¥ €CTECTBEHHO-HAy4IHOTO Tpodwieii: Pemenus 3agau. — M., 2016.

Tpodumona T. U., Dupcos A. B. dusuka. CnpaBounuk. — M., 2010.

@upcoB A. B. @uzuka ju1s npodeccuil ¥ CHenuaIbHOCTE TEXHUYECKOTO U €CTECTBEHHO-
Hay4yHOro mpoduiel: yueOHUK sl 00pa3oBaTeNbHBIX YUpexAeHUi cpen. mpod. oOpa3zoBaHus /
nop pexa. T. U. Tpopumosoii. — M., 2017.

ns npenogasarens
06 o6pazoBanuu B Poccuiickoit @eneparnuu: denep. 3akon ot 29.12. 2012 Ne 273-D3 (B pen.
®epnepanbubix 3akoHOB 0T 07.05.2013 Ne 99-D3, ot 07.06.2013 Ne 120-03, ot 02.07.2013 Ne
170-@3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-D3, ot
03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne
148-®3, ¢ usm., BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-D3, B pen. ot
03.07.2016, c u3m. ot 19.12.2016.)
[Tpuka3 MunucrepctBa oOpa3oBanus u Hayku PO ot 31 nexabps 2015 r. N 1578 "O BHecenun
M3MEHEHUH B (peliepalbHbIM rocy1apCTBEHHBIH 00pa30BaTENbHBINA CTaHJAPT CPEAHEr0 OOIIEro
o0Opa3oBaHUs, YTBEpKIEHHBIM MpHKa3oM MuHHCTEpCcTBa 00pazoBaHus W Hayku Poccuiickoit
®enepanuu ot 17 mast 2012 r. N413"
[IpumepHass ocHOBHas oOpa3oBaTesibHAsi IporpaMma CpeiHero oouiero oOpazoBaHMs,
o/100peHHast pemieHneM ¢eaepaTbHOro y4eOHO-METOANYECKOr0 OOBEIUHEHUS IO OOIIeMy
oOpa3zoBanuto (mpotokona oT 28 utonst 2016 r. Ne 2/16-3).

HNHuTepHeT-pecypcesl

www. fcior. edu. ru (denepanpHbIif IeHTP HHOOPMALIMOHHO-00PA30BATEIBHBIX PECYPCOB)
wwww. dic. academic. ru (Axagemuk. CloBapyu U SHIIUKIONEINN)

www. booksgid. com (Books Gid. Dnektponnas OubnnoTeka)

www. globalteka. ru (I'mobanrteka. I'moGanbHast OubIMOTEKa HAYYHBIX PECYPCOB)

www. window. edu. ru (EquHoe okHO JocTyma K 00pa3oBaTeNbHBIM pecypcam)

WwWWw. st-books. ru (JIyumas yueOHast auTeparypa)

www. school. edu. ru (Poccuiickuii oOpa3oBaTenbHbIi mopTan. JlOCTYyHmHOCTb, KadyecTBO,
3¢ (HEKTUBHOCTB)

www. ru/book (3nekTponHas OMOIMOTEYHAS CUCTEMA)

www. alleng. ru/edu/phys. htm (O6pa3oBarensHbie pecypcsl HTepHeTa — dusnka)

www. school-collection. edu. ru (Equnas xoekiust uppoBbIX 00pa3oBaTEIbHBIX PECYPCOB)
https//tiz.1september. ru (yueOHo-MeTonMueckas razera «dDusukay)

Www. n-t. ru/nl/fz (HoGeneBckue naypeatsl o Gu3uKe)

www. nuclphys. sinp. msu. ru (Slaepuast pusuka B Uatepuere)

www. college. ru/fizika (TToaroroska k EI'D)
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www. kvant. mccme. ru (HayuyHO-TIOMYJISIPHBINA (PH3UKO-MaTeMaTHIeCKuil sxypHan « KBaHT»)
www. Yos. ru/natural-sciences/html (ecTecTBeHHO-HAy4HBIN KypHaT st Mosofaexku «IlyTh B

HayKy»)

V. KOHTPOJIb 1 OI1EHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O IIPE/IMETA

Pe3yabTaThl 00y4eHuUs1

MeToanl OEHKH

JINYHOCTHBIE Pe3yabTAThI:

1) c(OPMHUPOBAHHOCTh POCCUUCKON TpaskIaHCKOM
UJECHTUYHOCTH, NAaTPUOTU3MA, YBAXKEHHSA K CBOEMY
HapoAy, YYBCTB OTBETCTBEHHOCTH nepen PoauHou,
ropJIOCTH 3a CBOM Kpail, cBorwo PoaunHy, mpouuioe u
HAaCTOslllee  MHOTOHAlMOHalnbHOro Hapojga Poccun,
YBa)XEHUSI K TOCYJapCTBEHHBIM CUMBOJIaM (repOy, ¢uary,
TUMHY);

ExenneBubie HaOMIOACHUS B XOJ€
y4eOHBIX 3aHSATHA W BHEYPOUYHOM
JeSTeIbHOCTH.

2) chOpMHpPOBAHHOCTH OCHOB  CaMOpPa3BUTHUS U
CaMOBOCITUTAHUS B COOTBETCTBHH C OOIICUYETIOBCUCCKIUMH
IEHHOCTSIMH M HJeallaMH T'PaXKIaHCKOTO OOIIECTBa;
FOTOBHOCTb M  CIOCOOHOCTH K  CAaMOCTOSITEIHHOM,
TBOPYECKOH M OTBETCTBECHHOH JIESATEIBLHOCTH,

PaGora B mapax, OTBEeThI Ha
BOTIPOCHI, BBITTOJTHCHUE
71abopaTOpPHBIX padoT,
WH/IMBUIYIBHBIX TPOCKTOB U B
nape

3) HaBBIKU COTPYJHUYECTBA CO CBEPCTHUKAMHU, JIETHMHU
MJTaJIIIET0 BO3pacTa, B3pOCIBIMU B 00pa30BaTENbHOM,
00IIECTBEHHO TOJIE3HOM, y4eOHO-NCCIIeI0BATENbCKOH,
IIPOEKTHOM U JPYIUX BUAAX AEATEIbHOCTH;

OTBeThl Ha Bonpockl naparpados,
KOJIJIEKTUBHOE 00CYKICHHUE,
JUCKYCCHHU, BBIpaOOTKA
KOJIJIEKTUBHOT'O MHEHUS,
BBITIOJTHEHUE TA0OPATOPHBIX U
HNpPaKTUYECKUX padoT,
CaMOCTOSITENIbHOM pabOThI.

4) TOTOBHOCTh M CHOCOOHOCTH K OOpa3OBaHUIO, B TOM
YHUCIIe caMOOOPa30BaAHMIO, HA TIPOTSHKCHUN BCEH JKU3HM,
CO3HATEIbLHOE OTHOIIICHUE K HENPEPHIBHOMY
00pa30oBaHUIO KaK YCIIOBUIO YCHEIHOH
npodeccuoHaNbHOM U 00IIIECTBEHHOM AEITeTbHOCTH;

Pemenne npakTuyeckux 3anad,
OTBETHI Ha BOIIPOCHI, Oecelbl 0
npodeccuun

5) oco3HaHHBIH BbIOOp Oyaymedt mpodeccun H
BO3MOXKHOCTEH peanu3alui COOCTBEHHBIX >KU3HEHHBIX

IIJIAHOB, OTHOIIICHUEC K HpO(pCCCHOHaHLHOfI
ACATCIIBHOCTH KaK BO3MOXHOCTH YYaCTHUA B PCIICHHUN
JINYHBIX, O6IJ_ICCTBCHHBIX, ToCyaapCTBCHHBIX,

001IIeHAIIMOHATILHBIX MTPOOJIEM;

Pemenne npakTuyeckux 3anad,
OTBETHI Ha BOIIPOCHI, Oecelbl 0
npodeccuun

6) chOPMHPOBAHHOCTb SKOJIOTMYECKOTO MBIIUICHUS,
IIOHUMAaHUsA BIIMAHUA COIIMAJIBHO-3KOHOMHUYECKUX
IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLUAIBHOU
Cpenpl; MPUOOPETEHHE OIbITa SKOJOTO-HANPABICHHOM
JESATEIIBHOCTH.

OOBSCHATH MPUHIIHIT JEHCTBUS
sanepHoro peaktopa. OOBICHATH
crnoco0bl o0ecredeHus
0€30IMMaCHOCTH SJIEPHBIX PEAKTOPOB
n ADC. [IporHo3upoBaThb
KOHTPOJIMPYEMBIN €CTECTBEHHBIN
paauanuoHHBIN (HOH, a TaKXKe
paiuoHagbHOe
MPUPOJIONIONIL30BaHUE TIPU
BHEJIPEHUU YIPABIISIEMOTO
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TEPMOSIICPHOTO CUHTE3a.
TennoBble ABUTATENHN U OXpaHa
OKPYXAaroIIEeH Cpeabl.

OOBACHATD MPUHITUTT JCHCTBUSA:
Tparcopmaropa, reaepaTopa
nepeMeHHOTo ToKa. [IpuBoauTH
MIPUMEPHI UCTIOIH30BAHUS SIBJICHUS
3JICKTPOMArHUTHOW MHIYKIIUH B
COBPEMEHHOM TEXHUKE: B ACTEKTOPE
MeTajlia B a3poropTy, IMoe3/1e Ha
MarHMTHOH TMOYIIKEe, OBITOBBIX
CBUY-mreyax, 3ammicu 1
BOCIIPOU3BEICHIH WH(POPMALINH,
reHepaTopax MepeMEeHHOr0 TOKa.

MeTaHpeIlMeTHble PE3yJAbTaThbI:

1)YMCHI/IG CaMOCTOATCIIBHO OIIpCACIIATD oeian
JACATCIIBHOCTH MW COCTABJIATH IIJIaHbI JCATCIIBHOCTH,
CaMOCTOATCIIBHO  OCYLICCTBJIATE, KOHTPOJUPOBATH U
KOPPCKTHUPOBATE  ACATCIBHOCTD, HUCIIOJIB30BaTh BCC

BO3MOJHBIC PCCYpPChbl IJId OOCTHUIKCHUS IMOCTABJICHHBIX
eiaed u pam3anuu IIJIAaHOB ACATCIIBHOCTH, BI)I6I/IpaTI)
YCICHIHBIC CTPATCI'HU B PA3JIMYHBIX CUTYAIIMAX

CocraBieHue IUIAHOB — JIOKJIAJIOB,
odopmiieHHE JTa0OpaTOPHBIX PabdoT,
opopmieHue  pemieHWi  3ajaad,

BBIABHMXXCHHUEC T'MIIOTC3, BBIITOJITHCHHC
TECTOB MJII CAMOKOHTPOJIA

2) yMEHUue IIPOyKTHBHO oOuarbes u
B3aUMO/ICHICTBOBATh B npoiiecce COBMECTHOM
JIeSITEJIbBHOCTH, YUUTHIBATh MO3UIMU JPYIHX yYACTHUKOB
JesITeIbHOCTH, 3PPEKTUBHO pa3periaTb KOH(QIHUKTHI,

3) BiazeHue HaBbIKaMHU II03HABAaTENIbHOM, y4eOHO-
UCCIIEOBATEIbCKOM U INPOEKTHOHW  JIEATENBHOCTH,
HaBBIKAMHM  pa3pelIeHusi MpoOJieM; CIOCOOHOCTh U
TOTOBHOCTb K CaMOCTOSITEIBHOMY IIOMCKY METOJ0B
pelIeHus MPaKTHYECKUX 3a/1a4, IPUMEHEHHIO Pa3InIHbBIX
METO/I0B TIO3HAHUS;

OTBeThl Ha Bonpockl naparpados,
KOJIJIEKTUBHOE 00CYKIEHHUE,
JTUCKYCCHH, BEIpa0OTKa
KOJIJIEKTUBHOTO MHEHUS,
BBITIOJTHEHUE TA00PAaTOPHBIX U
HNpaKTUYECKUX padoT,
CaMOCTOSITENIbHOM pabOTHI.
BrimosnHeHue ucciaenoBaTeabCKuX U
MIPOEKTHBIX paboT

4) yMeHHUe UCTIOIB30BaTh cpencTBa HHPopmanmoHHeixX u | [Touck  uHpopmManuu B cetu
KOMMYHHKAIIMOHHBIX TexHonorui (manee - WMKT) B | MHTepHer, pemieHue 3amady  C
pemeHnn KOTHUTHBHBIX, KOMMYHUKATHBHBIX u | momoiiso UKT

OpPTaHM3AIMOHHBIX 3a/lad ¢ COONI0JeHHEM TpeOOBaHUM

OPrOHOMHUKH, TEXHHUKH  O€30MaCHOCTH,  TUTHEHBI,

pecypcocOepexeHusl, MPAaBOBBIX U JTHUYECKUX HOPM,

HOPM MH(POPMAIIMOHHOMN 0€30TIaCHOCTH;

5) BNajieHre HAaBBIKAaMU TIO03HaBaTeNbHOU pedrexcuu kak | MaauBuyanbHble

OCO3HAHUS COBEPIIAEMBbIX JACHUCTBUNA M MBICIUTEIBHBIX | TU(depeHITMPOBAHHBIC 3a/1aHusl,

nponeccoB, HX PpE3yJIbTaTOB U OCHOBaHHﬁ, T'paHHUIl
CBOCIro 3HaHWA W HE3HAHHA, HOBBIX II03HABATCIIBHBIX
3alaq U CpCACTB UX NOCTHIKCHUA.

BBIITOJIHCHHUEC MMPOCKTHBIX 3aJIaHUil.

IIpenmeTHbIe pe3yJIbTaThl
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1) chopMupOBaHHOCTH MPEACTABICHUNA O POJM U MECTe
(Gu3uKu B COBPEMEHHOM HayyHOH KapTHMHE MHUDA;
NOHMMaHue (U3NYECKON CYHUIHOCTH HaOII0JaeMBbIX BO
BcenenHoli  sBIeHMI; TOHMMaHuE pPOJU (PHU3UKK B
dopmupoBaHun  Kpyrozopa U (YHKUHMOHAIBHOM
IPaMOTHOCTH 4YE€JIOBEKa JUIsl PEIICHUS MPAKTUYECKUX
3az1ay;

YcTHBI onpoc, Oecena.
@poHTaTBHBIA KOHTPOJIb
IIpakTnueckoe  3ansaTHe  Ned
«Pacder TpaeKTOpUM KOCMHMUYECKHX
Kopabuieii. OnpezneneHue Beca Tena,
JBUKYIIETOCSI C YCKOPEHUEM BBEPX
Y BHU3»

IIpakTnyeckoe 3ansitue  Nel3
«Boruucnenne KIIJ[, BHyTpeHHEH
JHEPrUU ra3a»

IIpakTnueckoe 3ansitue  Nel4
«OrnpeneneHue BIaXHOCTU BO3yXa,
IIOBEPXHOCTHOI'O HaTSKEHUS
JKUIKOCTEN

IIpakTHyeckoe 3ansaTue  NelS
«Brpruucnenne NMEKTPUYECKUX
BEJIMYUH, UCIIOJIBb3YS 3aKOHBI
Kynona 51 COXpaHEHUs
INEKTPUYECKOTO 3apsiian
IIpakTnueckoe 3ansitue Nel6
«Bpruncnenne EKTPUYECKON

eMKOCTH KOHJEHCaTopa, pPa3HOCTU
TIOTCHIIUAJIOBY

IIpakTnueckoe 3ansitue  Ne20
«Pemenne  3amay HAa  3aKOH
IEKTPOIIU3»

2) BIajeHWE OCHOBONOJAraromuMU  (Qu3nuecKkuMu | Pemenne  mpaktudeckux  pador,

MOHATUSAMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMU;
YBEPEHHOE TOJIb30BaHUE (PU3UUECKON TEPMHUHOJIOTUEH U
CHMBOJIUKOH,

71a00paTOpHBIX PabOT, BHINOIHEHUE
CaMOCTOSITENIbHBIX padoT, pelieHue
TECTOBBIX 3aJlaHUH

3) BiIajieHHe OCHOBHBIMU METOJaMHU HAy4YHOTO TIO3HAHUS,
UCTIIONB3YEeMBIMU B (U3MKe: HaOIMIOJeHUE, OIMUCaHUe,

U3MEpEeHHe, DSKCIEpUMEHT; yMEHMs 00pabaTbiBaTh
pe3yabTaThl HM3MEpeHHH, OOHapyXHMBaTh 3aBHCHMOCTb
MeXay — (puznueckMMu — BEIMYMHAMH,  OOBSICHATH

MMOJIYYCHHBIC PE3YJIbTATHI U JACJIATh BBIBOIBI;

Brinonnenue nabopaTopHbIx
pabot Nel-10

4) cpopMHUpPOBAHHOCTH YMEHHS pemarh (Qu3nyecKue
3a/1a4u;

3aHATHE Nel
HEU3BECTHBIX
YpaBHEHUS

IIpakTH4eckoe
«Bpraucnenus
BEJIMYMH, HCHOJIb3YSA
PIIJI u PYII»

5) chopMHUPOBAHHOCTh YMEHHUS NMPUMEHSATH NOTyYEHHbBIE
3HaHUS AN OOBSICHEHUS  YCIOBUH  NPOTEKAHUS
busznyecKkux SBIEHUN B MPUPOAEC U M NPUHATUS
IIPAaKTUYECKUX PEIICHUM B IIOBCEIHEBHOM JKU3HU;

Pemienne 3amay  MpakTUYECKOTO
COJIEp/KaHus, OTBEThl HA BOIPOCHI.
IIpakTHyeckoe 3ansaTHe  Ne27
«DopMUpOBaHHE TNPAKTUYECKUX H
WHTEJUIEKTyaJIbHBIX ~ YMEHUH 10
HAOJIOZCHUIO U ONMCAHUIO SIBICHUH
uHTeppepeHMu U JudpaKuun
CBETa»

6) chOpMHPOBAHHOCTh COOCTBEHHOW TIO3UIIMU  TIO
OTHOILIEHHIO K (pru3nyeckoi MH(pOpMAIMU, MOTydaeMoit
U3 pPa3HbIX HCTOYHHUKOB,;

ITonroroska cooOIeHn
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7) 81a0eHue yMeHUsIMU 8b108UAMb SUNOMEe3bl HA OCHO8E
SHAHUA OCHOBONONALAIOWUX Qusuueckux
3AKOHOMepHOCmel U 3aKOH08,  NpOGepsimb  UX
IKCNEPUMEHMATILHLIMU CPEOCMBAMU, GOPMYIUPYSL Yelb
UCcned08amusl,

IIpakTuyeckoe 3ansitue  Ne22
«U3yuenne SIBJICHUS

3JICKTpOMaFHI/ITHOI>'I HUHAYKIOUW

8)  cihopmuposannocmv  ymenuii  npoeHO3UPOSAMD,
AHAUBUPOBAMb U OYEHUBAMb NOCIe0CMBUs. ObIMOBOU U
NPOU3800CMEEHHOU 0eSIMENbHOCIU Yel08eKd, CE53AHHOU
¢ QusuueckumMu npoyeccamu, ¢ NO3UYUL IKOJIOSUYECKOU
bezonacrocmu.

JlaGopaTropHas pabora
Ne3«H3mepenue kodppuimenta
TPEHUS CKOJIbKEHUS»
JlabopaTopHasi padora Ne4
«M3MepeHne BIaxHOCTH BO3yXa»
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JIner u3MeHeHuii (McnpaBJieHU i, 10TI0JIHEHHI1), BHECEHHBIX B pa004y10 NporpaMmmy

npeaMera, Kypca

Ne
n/n

Paznea,
Tema

Bua u3zmenenuii (00 bem
BpeMeHH, MOPSII0K
OCBOEHHUS Pa3/iesioB, TeM,
coJiepKaHue 3aJaHui IS
NPAKTHYECKHUX,
J1a00paTOPHBIX,
CaMOCTOSITeJILHBIX padoT

U 1p.)

IMpuuuna
BHECCHH S
U3MEHEHUs

PaccmoTpeno
HA 3acelaHUuM
MK

IMpencenaresan
MK
(®HO,

MOAIMCDH)
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