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1. IlosicHUuTeIbLHAS 3aNIUCKA

[Iporpamma  o6mieoOpa3oBaTebHONM  y4eOHOM  AUCHUIUIMHBI  «DuU3UKa»
npenHa3HaueHa Il M3y4eHUs (GU3UKM B MPOQPECCHOHAIBHBIX 00pa30BaTENbHBIX
opranuzanusx CIIO, peanuzyromux o0pa3oBaTeNbHYIO0 MPOrpaMMy CPEIHETO OOIIEro
oOpa3oBaHUs B TpelesiaXx OCBOCHUS OCHOBHOHM mpodeccroHambHOM 00pa3oBaTelbHON
nporpammbl CIIO (OIIOIT CIIO) na 6a3e OCHOBHOro oOIIEro 0Opa3oBaHUs MPH
MOJIFOTOBKE KBAIM(UIIMPOBAHHBIX Pab0OUUX, CIYXKAIIUX CPETHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanmii DPI'OC cpemnero oOmero
00pa3oBaHusl, TPEABIBISIEMbIX K CTPYKTYpE, COIAEPKaHUIO U pe3yibTaTaM OCBOCHUS
yueOHON auciuiuiHbl  «Du3uka», B COOTBETCTBUM C PeKOMEHIausIMH IO
OpraHM3aliy TOJXYYCHHs] CpeaHEero oOIero oOpa3oBaHMS B TMpeaeiIax OCBOCHUS
o0pa3oBaTeNnbHBIX MPOTPAMM CpeAHEeTo TpodecCHOoHANTbHOTO 00pa3oBaHUs Ha 0Oasze
OCHOBHOr0 001ero odpaszoBanusi, ¢ yuetom [IpuMepHoil 0CHOBHOM 00pazoBaTeNbHOMN
MporpamMMbl CpeIHETo 001Iero o0pa3oBaHMs, OJ0OPEHHON perieHueM QeaeparbHOTO
y4eO0HO—METOJUYECKOTO O00BbEeIUHEHHsSI T0 0oO0IeMy oOpa3oBaHuiO (IIPOTOKON OT 28
utorss 2016 r. Ne2/16-3), ¢ ydyetom TpeOoBaHu (enepaibHbIX TOCYJapCTBEHHBIX
o0pa3oBaTeNbHbIX CTaHJapTOB u MOJIy4yaeMou npodeccun CPEIHETO
npodeccuoHabHOTO  oOpa3oBanus  (muchbmo  JlemapramMeHTa  TrocCyIapCTBEHHOMN
MOJIUTUKU B cdepe moaroroBku padounx kaapoB u JIIO MwunoOpnayku Poccuu ot
17.03.2015 Ne 06-259).

Conepxxanue nporpaMmbl «OU3UKa» HAMPABICHO HA JTOCTUXKEHHUE CIIEAYIOIINX
LEJICH:

. OCBOCHHME 3HAaHUH O (YHIAAMEHTAIBHBIX (PU3UYECKUX 3aKOHAaX U
MPUHIINNAX, JIEKAIUX B OCHOBE COBPEMEHHON (pU3nueckoil KapTUHBI MHUpa; HauboJee
BOKHBIX OTKPBITHUSX B 00JacTH (U3MKH, OKA3aBIIMX OIPEACIAIONIee BIMSHUE Ha
Pa3BUTHE TEXHUKHU M TEXHOJIOTHH; METOJIaX HAYYHOTO MO3HAHUS TIPUPOJIbL;

. OBJIAJICHWE YMEHMUSIMH TPOBOJUTH HAOMIONECHMS, TUIAHUPOBATH W
BBITIOJIHSITh DKCIIEPUMEHTHI, BBIJIBUTATh THUIIOTE3bI W CTPOUTH MOJICTH, TPUMEHSTH
MOJIyYeHHbIC 3HAHUS MO (U3UKE JUIsI OOBSICHEHUS Pa3HOOOPAa3HbIX (PU3UUECKHUX
SBJICHUM W CBOWCTB BEIECTB, MPAKTUYECKU HCIOIB30BaTh (HU3UYECKUE 3HAHUS;
OIICHUBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(POPMAIINK;

. pa3BUTHE TMMO3HABATEILHBIX WHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEM B Tpollecce MPUOOpPETEHUsS 3HAHUKW UM yMEHUH 1o (Qusnke c
WCIIOJIb30BAaHUEM  PA3JUYHBIX  HWCTOYHUKOB  MHQPOpPMAIMM W COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJIOTHI;

. BOCITUTaHNE yOEKIECHHOCTH B BO3MOYXHOCTH TTO3HAHMS 3aKOHOB TIPHPOJIHI,
WCIIOJB30BaHUS JOCTHXKEHUN (PU3UKH Ha 0J1aro pa3BUTHS YEJIOBEYECKON ITUBHIIM3AIINH;
HEOOXOJAMMOCTH COTPYJHHUYECTBA B IMPOIIECCE COBMECTHOTO BBIMOJHEHUS 3ajad,
YBQXUTEIHHOTO OTHOIICHWS K MHEHHUIO OIMOHEHTAa TMpH OOCYXICHUH MPoOseM
€CTECTBEHHOHAYYHOTO COJIEP’KaHUS; TOTOBHOCTH K MOPAJIBHO-ITHUYECKOW OIICHKE
WCIIOJIb30BAaHUSI HAYYHBIX JIOCTHKEHHWI, YyBCTBa OTBETCTBEHHOCTH 3a 3allUTy
OKPYXaroUlen Cpebl;

. WCIIOJIb30BAaHUE TPUOOPETCHHBIX 3HAHWM W YMEHHH JUIsl PEIICHUS
MPAKTUYECKUX 3aJ]1a4 MOBCEIHEBHOW KXU3HM, 0OeCTieueHHs] 0€30MacHOCTH COOCTBEHHOU
KU3HH, DPAIMOHAIIEHOTO TPHUPOAOIONIB30BAHUS W OXpaHbl OKPYKAIOMIEH cpeapl U
BO3MOXHOCTh TNPUMEHEHUS 3HAHWM MpU pelIeHUuH 3a]ad, BO3HUKAIOUIUX B
nocleayronieil npoheccuoHanbHOM NeITeTbHOCTH.

B nporpammy BKIIIOYEHO CcoJepXkaHUE, HampaBieHHOEe Ha (HOPMUPOBAHHE Y
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CTYJICHTOB KOMIIETCHITUH, HEOOXOauMBIX i1 kadecTBeHHoro ocBoeHust OITOII CIIO
Ha ©0a3e OCHOBHOTO OOIIEero o0O0pa3oBaHHWS C TIOJYYEHHEM CPEJIHEro OOIIero
o0pa3oBaHus; MPOTPaMMbl TOATOTOBKH KBaTU(PHUIIMPOBAHHBIX PabOUUX, CIyXKaIIUX
(ITIIKPC).

Bcé »1o no3Bossier:

- BO-TIEPBBIX, MOKa3aTh, YTO (PM3MKA CIIY)KUT TEOPETHUECKOM 0a30i JUIs OBJIaJICHUS
TEXHUKOM M TEXHOJOTHEH JaHHOTO MpOu3BOJCTBA («YCTpPOWCTBO, YIpaBICHHUE W
TEXHUUYECKOe OoOcClyXuBaHuEe KpaHay, «TeopeTuueckasi TMOATOTOBKA BOJMTEIICH
aBTOMOOUJIS»);

-BO-BTOPBIX, IIOBLICUTH MOTHBALINIO U3YUCHUA CI)I/I3I/IKI/I.

B mpomecce 0Oy4yeHus YYTEHBI JIMUHOCTHBIE OCOOCHHOCTH CTYICHTOB, WX
OPHUEHTHPOBAHHOCTh HE TOJILKO HA YUEHHUE, HO U Ha IPOU3BOJICTBEHHYIO ITPAKTUKY.

Peamm3aimis  gaHHOM mporpamMmbl — MO3BOJIIET  Pa3BUBaTh  KOMMYHHMKATHBHBIC
CIMOCOOHOCTU CTYZIEHTOB, YMEHHE CaMOCTOATENbHO paboTaTh C Y4eOHOW JHMTEpaTrypow,
aHaTM3UpOBaTh, O0O0OIIATH, JeJaTh BBIBOJBI, BBINOJHATH TBOPUECKHE 33/aHUS,
MPOBOANTH JKCIEPUMEHTHI, BBIMOIHATh HWCCIECIOBAaHUS. AKTHBHO HCHONB3YIOTCS
AIIEMEHTHl TEXHOJIOTHH Pa3BUBAIOIIETO OOydeHHs] W MH(pOpMaImoHHble TexHomorun. [lo
KaXJI0 TeMe €CTh B HAIMYMU MH(OPMAIIMOHHBIE PECYPCHI, (GUIBMBI, TECTOBBIC 3aaHUs
pPa3IMUYHBIX YPOBHEH, KPOCCBOPIBL, Ipe3eHTauuu TeM. IIporpaMMont mpemycMoTpeHa
3au€THasl cucTeMa paboThl co cryleHTamu. OHa BKIIIOYAeT B ceOsi pasHooOpasHble (hOpPMBI
3aHATUM: JIEKIMM C CO3IaHUEM KOHCIIEKTOB, CAMOCTOSITENILHOE NPHOOpETEHHE 3HAHUM,
Ja00paTOPHO-TIPAKTUUECKUE 3aHATHS, HCCIIENOBaHUE IIPOLIECCOB, PA3BUBAIOLINE HUIPBI,
pabota ¢ uWHPOPMAIMOHHBIMA MCTOYHMKAMH, CEMHUHAapbl IO PpEHICHHUIO 3ajad,
TBOpueckue JoMamiHue 3anaHus. C  1Henbo  pa3BUTHS  HMH(DOPMALMOHHBIX U
o01eyuyeOHbIX KOMIIETEHIIUA  CTYJEHTHI MO KaXJAOW TeMe pa3paldaThiBalOT CBOU
CaMOCTOSITENIbHbIE TBOPYECKHE pabOThl: TECTOBBIE 3aJaHus, pedeparsl, TOKIAJBbI,
KPOCCBOP/BI HIJIM KOMIBIOTEPHBIE Tpe3eHTalMu TeM. Takas (opma oOydeHHs
MOJIpa3yMeBaeT PETyJIAPHBIA  TEMaTHMYECKHH  KOHTPOJIb, OIEHKY, KOPPEKIIHIO,
000011IEHNE U CUCTEMATU3ALUIO 3HAHUM.

JlanHasi mporpamMma paccuMTaHa Ha WHIAWBUAYAIBHBIM TOJAXOA K CTyACHTaM,
00ecreunBaeTCsl HEMPEePhIBHOCTh YIPABJIECHUS MPOLECCOM OOYYEHHSI M BOCXOXKIIEHHUE T10
CTYIIEHSIM yCBOEHUs. Pe3ynmpraTrom paOOTHI IO JAHHON MPOrpaMMe CTaHET MPAaKTHIECKOe
NpUMEHEHHe 3HAHWKA TI0 (U3MKE B JKU3HEHHBIX CHUTyallsX M B MPo(ECcCHOHATBLHON
JESTEIIbHOCTH.

Cpok peanzanuy nporpaMmmsl — 2 roja.

[Tporpamma paccuntana Ha 270 4acoB MakCHUMaJbHON y4eOHOM Harpy3kd, U3 HHUX
180 vacoB ayauTopHOU padboThI, 90 YaCOB CAMOCTOATEILHONU PAOOTHI.

WTOroBbIil KOHTPOJIH OCYILIECTBIISIETCS B JOPME YCTHOT'O SK3aMEHa.



2. O01masi XxapakTepuCcTUKA Y4eOHOH IMCUUIIIMHBI

B ocHoBe yueOHOM nucuuinHbl «Pr3nKa» JeKUT yCTaHOBKA Ha (hOPMHUPOBAHUE
y CTYIEHTOB CHUCTE€MbI 0a30BBIX MOHATUN (DU3MKU U MPEICTABICHUNH O COBPEMEHHOM
¢u3MUecKol KapTHHE MHUpa, a TaKKe BbIPAaO0OTKA YMEHHH MPUMEHSATH (U3HUYECKUE
3HaHMS, KaK B MPO(PECCHOHAIBHOU NEATEIBbHOCTH, TaK W JJIA PEUICHUS >KU3HEHHBIX
3azay.

MHorue mnonoxeHus, pa3BUBaeMble (PHU3UKOM, pacCMaTPUBAIOTCA KaK OCHOBA
CO37aHUSI W WCIIOJIB30BAaHUS WH(DOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
(MUKT) — opHoro wu3 HamOolee 3HAYUMBIX TCEXHOJOTHYCCKUX JIOCTHIKCHUM
COBPEMEHHOW IUBUIIN3ALUU.

®du3rka JaeT KIIY K MOHMMAaHUI0 MHOTOYMCIIECHHBIX SIBIEHUH M IPOLIECCOB
OKpYXKaromero Mupa (B E€CTECTBEHHOHAYYHBIX OO0JACTSIX, COIMOJIOTHH, SKOHOMHKE,
A3bIKE, JHUTEepaTtype u Jp.). B dusuke dopmupyrorcss MHOTHE BHUABI JEATEIBLHOCTH,
KOTOpBbIE UMEIOT METanpeIMETHBIM XapakTep. K HUM B MEpBYH0 O4Yepenb OTHOCSTCS:
MOJIETUPOBAHUE OOBEKTOB M IPOLIECCOB, MPUMEHEHUE OCHOBHBIX METOJOB MO3HAHMUS,
CUCTEMHO-UH(POPMALIMOHHBIN aHanu3, GOpMYIHUPOBAHUE TUIIOTE3, aHAJIU3 U CHUHTE3,
CpaBHEHHUE, O0O0OIlEeHHe, CHUCTeMAaTH3alus, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX
CBs3CH, IOUCK AaHAJIOrOB, yIMpaBieHHEe OOBEKTaMH U TpoleccaMu. VIMeHHO »3Ta
JUCIUIUIMHA TIO3BOJISIET MO3HAKOMHUTH CTYJIEHTOB C HAYYHBIMH METOJAMH TO3HAHUA,
Hay4UTh UX OTJIMYATh TUIIOTE3Y OT TEOPUH, TEOPHUIO OT SKCIIEPUMEHTA.

®du3zrka  UMEET  OYEHb O0OJBIIOE W BCEBO3pACTAIOLIEE  YHUCIO
MEXKIUCIUIUIMHAPHBIX CBSI3€H, MPUYEM Ha YpPOBHE, KaK MOHSITUHHOIO amnmnapara, Tak U
UHCTPYMEHTapHs. CkazaHHO€  TO3BOJISIET  paccMarpuBarhb  (PU3MKY  Kak
METAIUCIUIUINHY, KOTOpasi MPEI0CTaBIISIET MEXIUCIUILUIMHAPHBINA S3bIK 711 OTTUCAHUS
Hay4YHOM KapTHUHBI MUPA.

®duzrka SBIAETCA CHUCTEMOOOPA3yIOMIMM (HAKTOPOM JUIsl €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE COJEpPKaHUS
XUMUH, OMOJIOTHH, Teorpaduu, aCTPOHOMUU U CHEIHATBHBIX JUCIUTUINH (TEXHUYECKas
MEXaHUKa, JJIEKTPOTEXHUKA, JJCKTPOHHKA W Ap.). YueOHas aucuuriuinHa «Dusukay
CO3/IaeT YHHUBEPCAIBHYIO 0a3y JJIs U3ydeHUs 00IIeTpoeCcCHOHATbHBIX U CIICIIHATBHBIX
JTUCITUTUINH, 3aKJIaJbIBasi PyHIAMEHT JJIsl TIOCIEAYIOIIEero O0yUYeHUs CTYACHTOB.

OO6nanast JIOru4ecko CTPOMHOCTBHIO M OMUPASICh HAa IKCIIEPUMEHTAIbHbIC (aKTHhI,
yueOHass aucuMiuivHa «®Pu3nka» GOpMHUPYET Yy CTYIAEHTOB TMOJJIMHHO HAy4YHOE
MUpOBO33peHne. Pu3nKa SBISAETCS OCHOBOM YUYEHHsI O MATEpUATLHOM MHUPE M PEIIaeT
MpOoOJIEMBI 3TOTO MUDA.

N3yuenne ¢uszuku B npodecCHOHANBHBIX O00pa30BaTENbHBIX OpPTraHU3aIMIX,
peanu3yrnmx o00pa3oBaTEIbHYI0 MPOrpaMMy CpEIHEro oOImero oOpa3oBaHUsl B
npeaenax ocoeHust OIIOIT CITIO na 6a3ze ocHOBHOro oOmiero oOpa3oBaHHs, UMEET
CBOM OCOOEHHOCTH B 3aBHCUMOCTH OT TIpouist mpodhecCHoHaIbHOTO 00pa3oBaHus. ITO
BBIPAXKAETCS B COJCPKAHUM OOYYEHHMsI, KOJIMYECTBE YacOB, BBIICISICMbBIX Ha M3yUCHUE
OTJICTTLHBIX TEM MPOTPAMMBI, TIIyOMHE UX OCBOCHHUS CTYJACHTaMH, 00bEME M XapaKTepe
MPAKTUYECKUX 3aHSTHH, BUIaX BHEAYAUTOPHON CAaMOCTOSTEILHON pabOThI CTYIEHTOB.

B copepxanun yuyeOHOW AMCHUIUIMHBI MO (U3HKE MPU MOJATOTOBKE CTYACHTOB IO
npodeccusiM U CIEUUATBHOCTSAM TEXHMUYECKOTO Mpoduisi npodeccuoHaNIbHOTO
oOpa3oBaHus NMPOPUILHON COCTABIAIONIEH SBISIETCS pa3zen «NeKTPOAUHAMUKAY, TaK
Kak OOJBIIMHCTBO MPOGEeccCUuil U CHelUaIbHOCTEH, OTHOCAIIMXCS K 3TOMY MPOQUIIIO,
CBSI3aHBI C AIEKTPOTEXHUKON U AJIEKTPOHUKOM.

Teopernueckue cBeAeHUS N0 (PUMKE MAOMOJHSIOTCS JIEMOHCTpalUsMU U
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J1a00paTOPHBIMU paboTaMH.

N3yuenne  obOmieoOpa3oBaTeIbHOM ~ y4eOHOM  AMCHUIIIMHBI  «DuU3HKa»
3aBepIlaeTcs MnoaABeAeHUEM UTOroB B opme nudPpepeHIIMpoBaHHOIO 3a4eTa B paMKax
IPOMEXKYTOYHOM arrecTtaunu cryaeHToB B mnpouecce ocBoenuss OIIOIT CIIO ¢
NOJIyYEHUEM CPEIHETO oO1rero oOpa3oBaHuUs.



3. MecTo y4eOHOH AMCUMIJIMHBI B Y4eOHOM ILUIaHe
B npo(hecCHOHANBHBIX  O00Pa30BATENbHBIX OPraHU3aAMAX, PEATU3YIOIINX
o0pa3oBaTeNbHY0 MPOTPaMMy CpPEIHEro OOIIero oOpa3oBaHUsl B IpeaeiaX OCBOSHUS
OIIOII CIIO Ha 6a3e ocHOBHOTO 00111eT0 00pa3oBaHus, yueOHas TUCIUILIMHA «DU3KKa
u3ydaercsi B 001meoOpazoBaTenbHOM 1uKiIe ydyeOnoro tuiana OIIOIT CIIO na 6aze
OCHOBHOTO 00IIero o0pa3oBaHUsi C TOJyYeHHWEM CpeaHero oOmmero ooOpa3oBaHUs
(IITIKPC).



4. JInyHoCTHBIE, MeTanpeIMeTHble W TMpeJIMeTHbIe Pe3yJbTaTbl OCBOEHUS
yuyeOHOH JUCHUNJIMHBI.

OcBoenue conepkaHusi yueOHOM nucuurinHbl « Pu3nka» odecrneynBaeT
JOCTH)KEHUE CTYICHTAMHU CIICAYIOIINX Pe3yabTATOB:

. JIUYHOCHHbBIX

- YyBCTBO TOPAOCTU M YBAXEHUS K HCTOPUU U JOCTHXKEHUSM OTEUECTBEHHOMU
bu3MYecCKo HaykW; (U3HUECKH TpaMOTHOE TOBeAeHHE B TpodeccHoHaIbHOM
NeSTETPHOCTH U OBITY TIPH 0OpaIlieHur ¢ TpruOOpaMu B YCTPOUCTBAMM;

- TOTOBHOCTh K TPOJOJDKEHUIO OOpa30BaHUS W TIOBBINICHUS KBATH(PHUKAIIUA B
n30paHHON TPO(ECCHOHANBPHON NEATEIbHOCTH W OOBEKTHUBHOE OCO3HAHHUE POJHU
(hUBUIECKUX KOMIIECTCHITHI B 3TOM;

- YMEHHUE UCIOJB30BaTh JOCTHKEHHS COBPEMEHHOW (PU3NYECKOW HayKd U
(U3MYECKUX TEXHOJIOTMM 711 TIOBBIICHUS COOCTBEHHOTO HWHTEIUIEKTYaJIbHOTO
pa3BUTHS B BEIOpAHHOM MpodecCuoHaTIbHOM eATeTbHOCTH;

- YMEHHE CaMOCTOATEIhHO JO0OBIBaTh HOBBIE IS ce0si u3nyeckue 3HaHUA,
UCIIOJIB3YSl IJIs1 TOTO JIOCTYIHbIE UCTOYHUKU WH(OPMAIUH;

- YMEHHE BBICTPAUBATh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHS B KOMAaHJIE IO
pelieHnIo o0IIKX 3a/1ay;

- yYMEHHE VIOpPaBJISTH CBOEH MO3HABATEIBHOM JAESTEIBHOCTBIO, MPOBOJUTH
CaMOOIICHKY YPOBHS COOCTBEHHOTO HHTEJUIEKTYAIbHOTO Pa3BUTHS;

. Memanpeomen X

- HCIIOJIb30BaHHWE PA3NMUYHBIX BHUAOB TO3HABATEIBHON NIE€ATEIBHOCTH IS
pemeHus  (GU3MYECKUX  3a7a4, MPUMEHCHHE OCHOBHBIX METOJOB  IO3HAHUS
(HaOnrofeHusi, OMHWCAHUS, W3MEPEHUS, HKCIEPUMEHTa) Ui W3YYCHUS Pa3TuIHBIX
CTOPOH OKPYXarOUIEN IEUCTBUTEIBLHOCTH;

- WCIIOJIb30BaHNE OCHOBHBIX MHTEIJUICKTYaAJIbHBIX OMEpaIlfii: MOCTAHOBKH 3a/1auH,
dbopMyIHpoBaHUS ~ THIIOTE3, aHajguW3a © CHHTE3a, CpaBHEHHUSA, 000O0IIeHuUs,
CUCTEMAaTHU3AllNH, BBISBICHUS TPUYMHHO-CICJACTBEHHBIX CBS3€H, IMOMCKA aHaJOrOB,
(GbopMyTUpPOBaHUS BBIBOJOB JJIsi U3YyUEHUS PA3JIMYHBIX CTOPOH (PU3NYECKUX OOBEKTOB,
SBJICHUM W TPOIECCOB, C KOTOPHIMHU BO3HUKAET HEOOXOIMMOCTH CTAJIKUBATHCA B
npodeccuoHanbHOM chepe;

- YMEHHE TeHEpUpPOBATh WUJIEU W OMPEICISITh CPEACTBA, HEOOXOAMMBIC IS HX
pealn3alny;

- YMEHHE HCTOIb30BaTh Pa3IWYHbIE WUCTOYHUKU IUISA TONYYCHHS (PU3UIECKOU
nH(pOpPMaIINH, OLIEHUBATH €€ TOCTOBEPHOCTH;

- YMEHHWE aHAJU3UPOBATh U MPEICTABIIATh HH(POPMAIIHIO B pa3JIMYHBIX BHJIAX;

- YyMeHHE MyOJWYHO TPEACTaBISITh PE3yNbTaThl COOCTBEHHOTO HCCIICIOBAHMUS,
BECTH JHMCKYCCHH, JIOCTYITHO W TapMOHHYHO coOdYeTas coiepxkaHue u (HOpMbI
MpeACTaBIsieMO HHpOpMaInu;

. npeomMemHuIxX:

- ¢(hOpMHUPOBAHHOCThH MPECTABICHUN O POJIM U MeCTe (PU3UKH B COBPEMEHHOMU
HAy4YHOW KapTUHE MHpa; TMOHUMaHWE (PUIMUECKOM CYIIHOCTH HAOII0IaeMbIX BO
Bcenennoii siBnenuit, ponu Guzuku B GOPMUPOBAHUU KPyrozopa U (yHKIHOHATHLHOU
IPaMOTHOCTH YeJIOBEKa JUTsl pEIISHUs TPAKTUIECKUX 3a71aY;

- BJIa/ICHUE OCHOBOTOJIaralouMu bu3ngecKuMu MTOHSTUSIMH,
3aKOHOMEPHOCTSIMHU, 3aKOHAMH U TEOPUSMH; YBEPEHHOE HCIIOJIb30BaHUE (PU3MUYECKOU
TEPMUHOJIOTUH U CUMBOJIUKH;

- BJIQJICHUE€ OCHOBHBIMH METOJaMHM HAYYHOTO MO3HAHUSA, HCIOIb3YEMBbIMH B
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¢dusuke: HAOIIOIEHUEM, OTIUCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

- yMeHus o0pabaThiBaTh Pe3yibTaThl MU3MEPEHUN, OOHApPY>KUBATh 3aBUCHUMOCTD
MEeXIy (pU3MUecKUMH BeNWYMHAMHU, OOBSICHATH TOJYyYEHHBIE PE3yJabTaTbl M JAENaTh
BBIBOJIb;

- ¢(hOpMUPOBAHHOCTH YMEHHUS peuaTh (PU3NYECKHE 3aa4u;

- ¢(OPMUPOBAHHOCTh YMEHUS IPUMEHSITH MOTYyYCHHbIC 3HAHUS JJIS1 OObICHEHHUS
YCIIOBUHM MPOTEKaHUS GUBNYECKUX SABJICHUHN B MPUPOJIE, MPOPECCUOHANBHON cdepe

U I IPUHITHS MPAKTUUYECKUX PEIICHUI B OBCETHEBHON KU3HU;

-cOPMHUPOBAHHOCTh COOCTBEHHOUM TIIO3MIIMM IO OTHOIICHHWIO K (PU3NYECKOU
uH(pOpMaIKH, TOTYy4aeMON U3 Pa3HbIX HICTOYHHUKOB.
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5. Conep:xkanue yueoHoii qucuumianabl (180 gac.)

BBEJAEHMUE (4 yaca)

®u3znka — Hayka O mnpupone. ECTecTBEHHO - HayudHbId METOJ IO3HAHUA, €ro
BO3MOXHOCTH M TPaHUIIBI MPUMEHUMOCTH. MojenupoBanue (GU3MUYECKUX SIBICHUN U
nporeccoB. Poiib 3KcliepyuMeHTa W TEOPUH B IPOLECCE TO3HAHMS IPUPOJBL.
duznueckre 3akoHbl. OCHOBHBIE JIEMEHTHI (PU3UYECKON KapTUHBI MUPA.

JlaGopaTopnass padora Ne 1 Cucremaru3amusi mpoueccoB, HAOJIIOJAIOMIUXCS
NPHU FOPEeHNH CBEYH.

TEMA 1. MEXAHMUKA (32 vaca)

Kunemaruka. Mexanudeckoe paBwxkenue. Ilepememenue. Ilyts. CkopocTb.
PaBHOMEepHOE  mpsAMOJIMHEMHOE ~ JBWXKEHHE.  YCKopeHue.  PaBHomepeMmeHHOE
npsiMoJinHelHoe nBrkeHne. CBoOoaHOE najeHue. [[BukeHue Tena, OpOIIEHHOrO MO
YIJIOM K TOPU30HTY. PaBHOMEpHOE NBUKEHUE IO OKPYKHOCTH.

3akonbl Mmexanukn Herotona. IlepBeiii 3akon Hetotona. Cuita. Macca. Ummyibc.
Bropoii 3akoH HprotoHa. OCHOBHOM 3aKOH KJIAaCCUYECKOW AMHAMUKHU. TpeTuidl 3aKoH
HproroHa. 3akoH BceMupHOro TsaroreHus. ['paBurannonHoe none. Cuina Tsxectu. Bec.
Crnioco6bl u3mMepenus Macchbl Ten. CHibl B MEXaHUKE.

3aKoHBI COXpaHeHHsI B MeXaHHMKe. 3aKOH COXPAaHEHUSl UMITyJbca. PeakTuBHOE
newxkeHue. Pabora cuibl. PaboTta mMOTEHIMANbHBIX CUJ. MOIIHOCTh. DHEPTHUs.
Kunernueckas sneprus. [loreHnumanpHas sHeprus. 3aKOH COXpPAaHEHUS MEXaHWYECKOU
sHepruu. [IpuMeHeHrne 3aKOHOB COXPaHECHUSL.

JlemoHCcTpauumn

3aBUCUMOCTh TPACKTOPUU OT BHIOOpA CUCTEMBI OTCUETA.

Bubr MEXaHMYECKOTO JIBUKEHHS.

3aBUCUMOCTb YCKOPEHUS TeJla OT €0 MacChl U CUIIbL, ICUCTBYIOIIEH HA TEJIO.

CrnoxxeHue cuil.

PaBeHCTBO M NOPOTUBOIOJIOXKHOCTH  HAINpPaBJICHUS  CWJI  JCUCTBUA U
MIPOTUBOJACHCTBUS.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

Cuiibl TpeHus.

HesecomocTs.

PeakTuBHOE IBHIKEHHUE.

[Tepexon moTeHIIMATBHON YHEPTUHM B KWUHETHYECKYIO U OOPATHO.

JlaGopaTopnasi padora Ne 2. UccienoBanue JABHKeHHSI TeJja MO JelCTBHEM
MOCTOSIHHOM CHJIBL.

JlaGopaTtopuasi pab6ora Ne 3. M3ydeHue 3aKOHA COXPaHEHUS] HUMIYJbcCa U
PEAKTHBHOIO IBHKCHUS.

JlaGopaTtopnass paGora Ne 4. CoxpaHeHHMe MeXaHUYECKOW DJHEPruM IMpHU
ABHKEHUH TeJIa MO AefiCTBHEM CUJI TSKECTH U YIIPYTOCTH.

B pe3ynbprare nzydeHust TEMbI CTYACHT JOJIKEH:

3HATh:

- CMBICTT TIOHSITUH: (PU3NYECKOE sBIICHUE, (PU3NUecKasi BeIMYMHA, MOJIEIb, TUTIOTE3a,
MPUHLIMI, MTOCTYJNAT, TEOPHs, MPOCTPAHCTBO, BPEMsI, HHEPLUHUAIbHAS CUCTEMA OTCUETA,
MarepuaabHas TOYKa, BEIIECTBO, B3aUMOJICUCTBUE;

- CMbICH (PU3UYECKUX BEJIMYMH: MEepeMElIeHIe, CKOPOCTh, YCKOPEHHE, Macca, CuJa,
JaBJIeHHE, UMITYJIbC, Pad0Ta, MOIIIHOCTh, MEXaHUUECKAs SHEPTUSI, MOMEHT CHUJIbI;
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- CcMbICHT (PUBMYECKUX 3aKOHOB, MPHUHIMIOB M TMOCTYJIATOB: 3aKOHBI JUHAMUKU
HpioTOHa, OpUHLMIBI CYNEproO3WLMA W OTHOCUTEIBHOCTH, 3akoH ['yka, 3akoH
BCEMHUPHOTO TATOTEHMSI, 3aKOHBI COXPAaHEHUS YHEPTHH, 3aKOH COXPAaHEHUs UMITYJIbCA.

YMETh:

- OMNHCBHIBATH U OOBSACHATH PE3YJIbTATHI HAOIIOJECHUIN U SKCIIEPUMEHTOB;

- TPUBOJUTH TPHUMEPHI OIBITOB, WUIIOCTPUPYIOIINX, YTO HAOMIOACHUS U
AKCIEPUMEHT CIIy>KaT OCHOBOM Il BBIABMKEHUS THUIOTE3 M IMOCTPOCHUS HAYYHBIX
TEOpHUI, SKCIEPUMEHT MO3BOJSET MPOBEPUTh HCTUHHOCTh TEOPETUUYECKUX BHIBOOB;
¢dbu3nyueckas TEOpHs JaeT BO3MOXKHOCTh OOBSCHSTH SIBJICHHS TPUPOJLI W HAYYHBIC
(bakThl, husudecKas TeOpusi MO3BOJISIET NPEICKA3BIBATH €ITIe HEU3BECTHOE SIBJICHUE U UX
O0COOCHHOCTH, TIPH OOBSICHEHWH TPHUPOJHBIX SIBICHUA WCIOIB3YIOTCS (PU3ndYecKue
MOJIEIN;

- TPUMEHSTH MOJyYEHHbIC 3HAHUS 7151 peleHus (GU3NUecKuX 3a/1ay;

- OTPENENITh XapakTep (puszudeckoro mnpoiiecca mno rpaduky, Tadbauie, GopMmyIie;

- U3MEpATh CKOPOCTh, YCKOPEHHE CBOOOJHOTO MajJEeHUs, MacCcy Teja, TNIOTHOCTh
BEIECTBA, CUIY, PabOTy, MOIIHOCTb, SHEPTUI0, KOIPPUIMEHT TPEHUS CKOJIBKEHUS,
BJIAKHOCTb BO3/1yXa.

Kontposabnas padora Nel «MexaHuka

TEMA 2. MOJIEKYJISIPHASI ®U3UKA. TEPMOJIUHAMMKA (23 gaca)

OcCHOBBI MOJIEKYJISIPHO-KHHeTHYeCKOl Teopuu. UneasnbHblii ra3. OCHOBHBIE
MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW Teopun. Pa3smepsl M macca MOJEKYl U
atoMoB. bpoyHoBckoe nBwxkenue. Juddysus. Cuiibl u sHEprus MeRMOJEKYISIPHOTO
B3aumoaeicTBus. CTpoeHue ra3oo00pa3HbIX, KUIAKUX M TBepAbIX Teia. CkopocTu
IBWKEHUS MOJIEKYJ M uX u3MmepeHue. Mnpeanbnwlii ra3. [laBinenue raza. OcCHOBHOeE
YPAaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUM Ta30B. Temmeparypa U €€ U3MEpEHHUE.
['a3oBbie 3aK0HBI. AOCOJIOTHBINM HyJb TEMIlEpaTypbl. TepMoIWHaMHUuYecKas IIKaja
TEMIIEpATypbl. YPaBHEHUE COCTOSHUS HWJICAIBHOTO ra3a. MoisipHas ras3oBas
MOCTOSIHHAS.

OcHoBbl TepMoguHAMUKHA. OCHOBHBIE TIOHSTHSI WU OIpenencHus. BHyTpeHHss
DHEPrus CUCTEMbl. BHYTpeHHssI sHeprusi uuaeainpHOro rasza. Pabora u TemioTa Kak
dbopMBI Tepenauynd SHEPTUH. TerIOeMKOCTh. YJIeJbHAsl TEIUIOEMKOCTh. YpaBHEHHE
TerioBoro Oananca. IlepBoe Hawano TepMOAWHAMHMKU. AjauabaTHBIA Ipoliecc.
[Tpunuun nevictBust terioBod MmamuHbl. KII/ TenmoBoro nuratens. Bropoe navano
TEpMOJAVMHAMUKH. TepMOIMHAMHUUYECKAs IIKajJa TEMIIEPATyp. XOJOAWIbHBIE MAIlWHbI.
TermoBsie aBurarenu. OXpaHa IpUPOIbI.

CaoiicTBa napos. Vcnapenue n koHaeHcaus. HachleHHbI map U ero cBOMCTBA.
AOCOIOTHasT W OTHOCUTENbHAsl BJIAKHOCTh Bo3ayxa. Touka pocel. Kumnenwue.
3aBUCUMOCTh TEMIIEpaTypbl KHUMEHUs OT JaBieHus. lleperpervii map u ero
WCIOJIb30BaHUE B TEXHUKE.

CaoiicTBa KuAKOCTeld. XapaKTEPUCTUKA SKUAKOTO COCTOSIHUS  BEIIECTBA.
[ToBEepXHOCTHBIN CIIOM >KHAKOCTH. OHEPrusi MOBEPXHOCTHOrO cJosi. SIBlneHus Ha
TPaHULIE )KUIKOCTH C TBEPABIM TEIOM. KanuiisipHbIe SIBICHUS.

CaoiicTBa TBepAbIX Teld. XapaKTepUCTHKAa TBEPAOTrO COCTOSHMS BEIIECTBA.
VYupyrue cBoiicTBa TBepAbIX Ted. 3akoH ['yka. MexaHudeckue CBOMCTBA TBEPABIX TE.
TeruioBoe pacimpeHre TBEpAbIX TN U XKUAKOCTEN. [11aBnenre u Kpucrauim3anusi.

JdeMoHcTpanuu

JIBrkeHne OpOYHOBCKUX YACTHIL.
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Huddysus.

N3menenue naBieHus ra3a ¢ K3MEHEHHUEM TEMIIepaTyphl PU MOCTOSIHHOM 00beMe.

Kunenune Bobl Ipy NOHUKEHHOM JABJICHUH.

[IcuxpomeTrp u TUTpOMETP.

SIBNIEHHSI TOBEPXHOCTHOTO HATSKEHUSI 1 CMAUYMBAHMUSL.

Kpucrannmueckue BeliecTsa.

N3meHeHne BHYTpEHHEN SHEPTHH TeJl IPH COBEPUIEHUH PaOOTHI.

Mojenu TEeIUIOBBIX JIBUTATEIICH.

JlabopaTopHas padora Ne 5. U3mepeHne BJIaKHOCTH BO31yXa

Jlaboparopnasi paGora Ne 6. HabGurogeHne pocra KpucTaJlioB U3 pacTBopa.

B pesynbrare n3ydeHus TEMbI CTYJAEHT JOJDKEH:

3HATh:

-CMBICJI TOHSATUI: BEIIECTBO, B3aUMOJICHCTBUE, HICAJIbHBIN Ia3;

-CMbICT (DU3UYECKUX BEJIWYMH: BHYTPEHHSSI DHEPTUs, CPEIHSs KUHETUYECKas
HHEPrusl YacTHUILl BEIIECTBA, a0COIIOTHAsI TEMIEPaTypa, KOJIUUECTBO TEIJIOTHI, yAEIbHAs
TEIJIOEMKOCTD, yJeJbHas TEIJIOTa MapooOpa3oBaHus, yJeiabHas TEIJIOTa IJIaBICHUS U
CrOpaHUS;

- CMbICIT (U3WYECKUX 3aKOHOB, NMPUHIMIIOB M IOCTYJATOB: OCHOBHOE YpaBHEHME
MKT ra3oB, ypaBHEHUS] COCTOSIHUS UACATBHOTO I'a3a, 3aKOHbI TEPMOJIUHAMUKH.

YMETBH:

-ONUCHIBaTh U OOBICHATH PE3yJbTaThl HAOMIOACHUN U SKCIEPUMEHTOB: HAarpEBaHUE
rasa
IpU ero OBICTPOM CXKATUU W OXJIAXKJEHUE IpPH OBICTPOM PACUIMPEHUU, NOBBIILIEHUE
JaBJICHMS ra3a MpU ero HarpeBaHUM B 3aKPHITOM COCY/€, OPOYHOBCKOE IBHXKEHHH |

-U3MEPATH BIIAXKHOCTH BO3/1yXa, YAEIbHYIO TEINIOEMKOCTB;

-IPUMEHSTh TTOJIYYCHHbIE 3HAHUS IS PEIICHHs] PU3NUYECKUX 3a0a4;

-OMpeNeNsaTh XapakTep (GU3NYECKOro mpoiiecca o rpaduky, tadnuie, hopmyie.

Kontpoabnas padora Ne2 OcaoBbt MKT

TEMA 3. QJIEKTPOJANHAMMKA (51uyac)

JileKTpU4YecKoe moJjie . DICKTPUIECKUE 3aps/ibl. 3aKOH COXPAHEHUs 3apsAa. 3aKOH
Kynona. Onekrtpuueckoe mnone. HampstkeHHOCTh anekTpuueckoro moiis. [lpuHumn
cyneprno3unuu nojei. Padora cun snexkrpocraruyeckoro nojs. I[lorennuan. PaznocTts
MOTEHI[MATOB. DKBUIIOTEHIIMANIbHbIE MOBEPXHOCTH. CBS3b MEXAY HANPSHKEHHOCTHIO U
Pa3HOCTBHIO MOTEHIIMAJIOB 3JIEKTPUUYECKOTO MOJsl. [U3NeKTpUKU B 3JIEKTPUUECKOM TIOJIE.
[Monsipuzanust AudaekTpukoB. [IpoBonHUKM B 3nekTpuyeckoM nojie. KoHaeHcaTopsl.
CoenuHeHue KOHJEHCATOPOB B Oarapero. ODHeprus 3apsyKEHHOTO KOHAEHcaTopa.
DHeprust JIEKTPUIECKOTO MOJIS.

3aKOHbI NOCTOSIHHOIO TOKA. YCIOBHUS, HEOOXOIUMBbIE Ui BO3HUKHOBEHHS H
MOJIJICPKAHUS dJIEKTpUdYeckoro Toka. Cuia ToKa W IUIOTHOCTh ToKa. 3akoH Owma s
yuactka nenu 6e3 3/1C. 3aBUCUMOCTD 3JIEKTPUUECKOIO COMPOTUBIICHUSI OT MaTepHaia,
JUIMHBI ¥ IUIOLIA/IA MTONEPEYHOTO CEYEHUS MPOBOJAHHUKA. 3aBUCUMOCTD 3JIEKTPUUECKOTO
CONPOTHUBJIEHUSI POBOJHUKOB OT TEMIIEPATypbl. DJIEKTPOJBIKYIIAs CHJIA WUCTOYHHMKA
Toka. 3akoH Owma s nonHod uenu. CoenuHeHHEe NPOBOJHUKOB. CoenuHeHue
MCTOYHUKOB JJIEKTpUUECKOW 3Hepruu B Oartapero. 3akoH J[xoymns—IJlenma. Pabora u
MOIIIHOCTb JIEKTPUUYECKOr0 TOKA. TeruioBoe ACHUCTBHE TOKA. JJIEKTPUYECKUN TOK B
MeTajllax. DNEeKTpOHHBIN Ta3. Pabora BbIXoaa. DIEKTPUUECKUN TOK B 3JIEKTPOJIMTAX.
Onexrposns. 3akoHbl Papanes. IIpuMeHeHrE 3IEKTPOIM3a B TEXHUKE. DIIEKTPUYECKHM
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TOK B razax u Bakyyme. MoHusanus rasa. Buasl razoBeix paspsaos. [lonarue o nina3me.
CBoiicTBA M TNPUMEHEHUE DJIEKTPOHHBIX My4YKOB. OJEKTPUYECKUA TOK B
MOJIYIIPOBOJHUKAX. CobcTBeHHas MIPOBOAUMOCTh MOJIYyIIPOBOJHUKOB.
[ToympoBOIHUKOBBIE TPUOOPHI.

MarnurHoe moJie. BeKTop MHIYKIIMA MarHUTHOTO moJis. /lelicTBUE MAarHUTHOIO
noJisi Ha NPSIMOJIMHENMHBIA TPOBOJHHMK C TOKOM. 3akoH Awmmepa. B3aummopeicteue
TOKOB. MarHutHbeiii 1oTOK. PaboTa mo nepemMeleHui0 MNpPOBOJHHKA C TOKOM B
MarHuTHOM Tosie. JleiicTBre MarHUTHOTO TOJIsl Ha ABMXKYIuiics 3apsa. Cuna Jlopeniia.
OmnpeneneHue yIeabpHOTO 3apaaa. Y CKOPUTENIN 3apsSyKEHHbBIX YaCTHUL.

DJIeKTPOMATHUTHASI MHAYKUOMSA. OJIEKTpOMarHuTHas WHAYKIUA. Buxpesoe
anekTpudeckoe mnojie. CaMOMHAYKIUS. DHEPTUs MATHUTHOTO TOJIS.

JdemoHcTpauumn

B3anmoneiicTBre 3apsiKEHHBIX TEIL.

[IpoBOAHUKH B AIEKTPUUYECKOM MOJIE.

JIMBAEKTPUKU B AJIEKTPUUECKOM TIOJIE.

TeruioBoe 1eNCTBUE IIEKTPUIECKOTO TOKA.

Co0cTBeHHas MPOBOIUMOCTD MOJIYITPOBOTHUKOB.

[TomynpOBOTHUKOBBIN TUOM.

Tpansucrop.

B3anmonenicTBre MpOBOJHUKOB C TOKAMH.

DIIEKTPOJBUTATENb.

DneKTpOn3MepUTENbHBIE TPUOOPHI.

DJIeKTpOMarHuTHasE MHTYKIIHS.

PaboTa snexkrporeneparopa.

Tpanchopmarop.

Jlaboparopnasi paGora Ne 7. U3yuenue 3axkona Oma 1Jisl yyacTka Hemnu.

JlabGopaTopHasn padora Ne 8. H3ydyeHue SsIBJeHHUSA IJIEKTPOMATHUTHOM
HHAYKIUH.

B pesynbrare u3ydeHus TEMbI CTYJEHT JOJIKEH:

3HATh:

- CMBICII TOHSATHI: 3JEKTPUYECKOE I0JIe, MAarHUTHOE IIOJI€, 3JIEKTPOMArHUTHAS
WHYKLNS, MAaTHUTHAs! IPOHUIIAEMOCTb, SJIEKTPU3ALH,

- CMBICT (DU3UYECKUX BEJIMYWH: DJICKTPUUYECKUM 3apsijl, HANpPsHKEHHOCTh, Pa3HOCTh
MMOTEHIMAJIOB,  JJIEKTPOEMKOCTh, CHJa  TOKAa, HANpsHKEHUE, CONPOTHUBIICHHUE,
ANICKTPOABMKYINAS CHUJIa, MarHUTHBIM TOTOK, MHAYKIHS, WHAYKTUBHOCTb, SHEPTHUS
MarHUTHOTO TOJIS;

- CMBICT (PU3UYECKUX 3aKOHOB, MIPUHIIMIIOB U MOCTYIATOB: 3akoH KysoHa, 3aKOHBI
Owma, 3akoH J[>koyns - JIeHna, 3aK0H 3JIEKTPOMArHUTHOM MHIYKIIHH.

- BKJIAJ POCCUMCKHUX U 3apYOeKHBIX YUCHBIX, OKAa3aBIINX HAaNOObIIEe BIUSHUEC HA
pa3BuUTHE (PU3UKH.

YMETh:

- OMUCHIBATh U OOBSICHATH PE3yJAbTaThl HAOMIOACHUH U HKCIIEPUMEHTOB:
ANEKTPU3ALMS TEA NPU UX KOHTAKTE, B3aMMOJICHCTBUE MPOBOJAHUKA C TOKOM, JIEHCTBHE
MarHMTHOTO TIOJI1 HA TMPOBOJHUK C TOKOM, 3aBUCUMOCTb  COINPOTHUBIICHUSA
MOJIYNPOBOAHUKOB OT TEMIIEPATYPhI U OCBEIICHUS, JIEKTPOMArHUTHASI UHAYKIUS;

- TPUMEHSTh MOJyYEHHBIC 3HAHUS 7151 pelieHus: (GU3NUecKuX 3a/1ay;

- ONpEeNeNATh XapakTep (hU3nYecKoro npoiecca mo rpaduky, Tadauie, hopmye
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U3MEpPSATh, dJeKTpuueckoe compoTuBienue, IC U BHYTpeHHee CONMpPOTUBIICHHUE
UCTOYHUKA TOKA, MPEJICTABIATh Pe3yIbTaThl U3BMEPEHUHN C YUYETOM UX MOTPEUTHOCTEN.
KontpoabHasi padota Ne 3 «jaekTpocTaTuKa»

TEMA 4. KOJIEBAHHUSA 1 BOJIHbBI (224aca)

Mexanuyeckue kojedanus. KonebarenpHoe aBukeHHe. ['apmMoHMueckue
koneOanus. CBOOOAHBIE MEXaHMYECKHE KojeOaHus. JIuHeliHble MeXaHUYecKue
KosneOaTenbHble cucTeMbl. [IpeBparenne »HepruM MpH KojeOaTeIbHOM JBIKEHUU.
CBOOOHBIE 3aTyXalIIMe MEXaHW4YecKue KoyeOaHus. BhIHyXIEeHHBIE MEXaHHUECKHE
Kose0aHusl.

Yunpyrue BoJiHbl. [lonepeynbsie U MPONOIBHBIE BOJHBI. XapaKTEPUCTUKHU BOJIHBI.
VYpaBaenue miuockoi Oerymieit BoaHbl. MaTepdepenmus Bonn. [lonstue o audpakunn
BOJIH. 3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €0 IPUMEHECHHUE.

DJIEKTPOMATHUTHBbIe KoJe0anusa. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.
[IpeBpaieHne sHEpruu B KojaeOaTeIbHOM KOHTYpE. 3aTyXarollue 3JEKTPOMarHUTHbBIE
Kosie0aHusl. I'eneparop He3aTyXaroLumx AIIEKTPOMAarHUTHBIX KoJIeOaHMil.
Boinyxxnennsle  anektpuueckue — kojeOanus.  [lepemensbiii  Tok.  I'eHeparop
IIEPEMEHHOI0 TOKAa. EMKOCTHOE€ M MHIYKTMBHOE COIPOTHUBIICHHS IIEPEMEHHOIO TOKA.
3akoH Oma Uil JEKTPUYECKOM Lenu IEepeMEHHOro Toka. PaboTra M MOIIHOCTH
nepeMeHHoro Toka. I'eHepatopsl Toka. Tpancpopmaropbl. TOKM BBICOKOW YacTOTHI.
[lonydenue, nepenada u pacrpenencHue MEKTPOIHEPTHUH.

JIEKTPOMATHUTHBIE BOJHBI. JJIEKTPOMArHUTHOE TOJIE KaK OCOOBIA BUJ MaTEPHH.
OnexkTpomarHuTHble BOJHBI. BuOpatop ['epua. OTKphITBIA KoJeOaTENbHBIA KOHTYP.
N3o0perenne paguo A.C. IlonoBeiM. Ilonatne o paauocBsszu. [lpumenenue
AIEKTPOMArHUTHBIX BOJIH.

JdemoHcTpanuu

OO0pazoBaHue U PACIPOCTPAHEHUE BOJIH.

YacTora kosiebaHuii U BRICOTA TOHA 3BYKA.

Pabora snexTporeneparopa.

Tpaunchopmatop.

N3iydyeHne u npreM 3J€KTPOMArHUTHBIX BOJIH.

Pannocssss.

WNurepdepenius cera.

Hudpaxuus ceera.

Jlaboparopnasi paGora Ne 9. U3yuyenne unrepdepennuu u 1udpakiuum cBera.

B pesynbrare n3ydeHus TEMbI CTYJEHT JOJIKEH:

3HATh:

-CMBICI ~ TIOHSATHM:  KojeOaHWe,  pPE30HAaHC,  JJIEKTPOMAarHUTHOE  MOJIE,
ANIEKTPOMAarHUTHAs BOJIHA;

-CMBICT (DU3UYECKUX BEIWYHMH: IEPUOJ, YacToTa, (a3a, aMIUIUTyJa KOJIeOaHH,
JUIMHAa BOJHBI, CKOPOCTb pAaCIpPOCTPAHEHUS BOJIHBI, YacTOTa IEPEMEHHOIO TOKA,
aMIUIMTYZa CHJIbI TOKQ;

- BKJIaJ] POCCHMCKHUX U 3apyOEKHBIX yUEHBIX, OKAa3aBIIUX HAHOOJIbIIEE BIUSHUE HA
pa3BUTHE PU3UKU.

- OCHOBHBIC TIOJIOKEHUSI H3y4aeMbIX (U3NYECKUX TEOpUH U HX poJib B
(OpMUPOBAHUHU HAYYHOTO MUPOBO33PEHHUS.

YMETb:
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- OMUCHIBATh U OOBSICHATH pPe3yJbTaThl HAOMIOACHUN M HIKCIEPUMEHTOB:
BO3HMKHOBEHHE KOJICOAHUN W BOJIH, PaCIpOCTPAHEHHE 3BYKa B PA3JIMYHBIX Cpeax,
BBICOTA TOHA 3BYKa, YACTOTA 3BYKa;

- TPUMEHSTh MOJyYEHHBIC 3HAHUS JIJIsl pelieHus: (GU3HMUecKX 3aj1ay;

- OMpENENITh XapakTep (puzndeckoro mnpoiiecca mno rpaduky, Tadbmuue, Gopmyie;

-U3MEPSTH MEPUOJI, HACTOTY KOJICOAHUI, CKOPOCTh, YACTOTY BOJIH.

TEMA 5. OIITUKA (154acoB)

IIpupona cBera. CKOpOCTh pACIPOCTPAHEHHSI CBETA. 3aKOHBI OTPAXKEHUA U
npenom-ieHus cBeta. llonmHoe orpaxenue. JImH3pl. ['71a3 kak onTudeckas cucrema.
OnTuyueckue MpuoOOpHI.

BoanoBble cBoiicTBa cBera. MuTepdepenius cBera. KorepeHTHOCTh CBETOBBIX
nyuyeil. Untepdepenuuss B ToHKuX IuieHKax. Ilomocel paBHOM TOmmumHbl. Kosbua
Heiorona. Mcnonp3oBanue mHTEepPepeHIUN B Hayke M TexHuke. J(udpakuus cperta.
Judpakiuus Ha 1Ieau B NapaienbHbIX Jydax. JudpaknuonHas pemerka. [lonarue o
rojgorpajpuu. [lomspuzanusa mnonepeuHsix BosiH. [lomspuzanus cBera. J[BoliHoe
nyuyenpenomuenue. llomsapounsl. lucnepcns cBeta. Buasl cnektpoB. CHekTpsl
ucnyckanusi. ClieKTpbl NOMJIOMICHUS. Y IbTPaQHOIETOBOE U UH(PPAKPACHOE U3ITYUCHHUS.
Pentrenosckue nyun. X npuposa u CBOKCTBA.

JlemoHCcTpauumn

3aKOHBI OTPAYKECHHS U IIPEJIOMIICHHSI CBETA.

[TonydeHnue cnekTpa ¢ MOMOIIBIO IPU3MBL.

OnTtuyeckue npuoOpsI

B pesynbrare n3ydeHus TEMbI CTYJEHT JOJDKEH:

3HATh:

-CMBICJI MOHATHIA: ONTUKA, OTPAKEHUE, MPETOMIICHHE, CBETOBOM JIy4, ONTHYECKas
OCb, JINH3a, (POKYC JIMH3BI, TUCHIEPCUS CBETA, U3ITYUYCHUE;

-CMbICJT  (PU3MYECKUX BEJIUYMH: aOCOMIOTHBIH U OTHOCHUTENBbHBIN IOKa3aTelb
IIPEJIOMJIEHHMSI, ONTHYECKAs CUJIA JIMH3BI;

- OCHOBHBIC IIOJIO)KEHUSI H3Y4aeMbIX (PU3MYECKHMX TEOpUH U HX pOJb B
(bopMuUpPOBaHUN HAYYHOTO MUPOBO33PEHHUS, 3aKOHBI OTPAXKEHUS U MPEJIOMIICHHUS CBETA.

YMETb:

-ONUCHIBATh U OOBSCHATH PE3YJIbTAThl HAOIIOIEHUN U SKCIIEPUMEHTOB: OTPAKEHUE,
MIPEIOMIICHHE, MTOTJIONIEHUE, TUCTIEPCUS CBETA,;

- TPUMEHSTh MOJYyYEHHbIC 3HAHUS 7151 peleHust (PU3HUecKuX 3a/1ay;

- OMpPENENITh XapakTep (PU3nUecKoro npoiecca 1no ero CueKTpy;

-U3MepATh  (POKYCHOE pacCTOSTHUE, ONTHUYECKYI0 CHUJTy JIMH3bI, IOKa3aTellb
MIPEJIOMIIEHUS CTEKIIA.

KonTtpoabHasi padora Ne 4 «I'eomeTpudeckasi ONTHKA

TEMA 6. OCHOBBI CIIEIIUAJIBHOM TEOPUU
OTHOCUTEJBHOCTMH(4 yaca)

NHBapnaHTHOCTh MOIyJsl CKOpPOCTHM cBeTa B BakyyMme. llocTynmarel OiiHIITEHHA.
[IpocTpaHCcTBO M BpeMsl CHELHUATBHON TEOPUU OTHOCHTENBHOCTH. CBSI3b Macchbl U
SHEPTUH CBOOOTHOM YaCTHUIIBI. DHEPTHsl MOKOSI.

TEMA 7. 3JIEMEHTBI KBAHTOBOH ®U3UKH (21uac)
KBanToBasi ontuka. TemnoBoe uziyueHue. PacnpeneneHrne SHEpruu B CIIEKTPE
abcomoTHo uy€pHoro Ttena. KeantoBas rumore3a Ilmanka. dotonbl. Bremnui
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dboroanekTpudyeckuii dddexr. BuyTpennuin ¢potoaddexr. Tumbl (HOTOIIEMEHTOB.
JaBnenue cBeta. [IoHATHE O KOPITYCKYJISIPHO- BOJTHOBOM MHPHUPOJIE CBETA.

®du3uka aroma. Pa3BuTre B3IJIS0B HAa CTPOEHUE BENIECTBA. 3AKOHOMEPHOCTU B
aTOMHBIX CIIEKTpax Bojaopoja. Snepnas Mopenb atoma. OnbiTel J.Pesepdopra.
Mogens aroma Bogopoaa no H.bopy. I'mmore3a ne bpoitnsa. CooTHolneHue
HeonpeaenéHHoctel I 'eizendepra. KBanToBbIE TEHEPATOPHI.

JdemoHcTpanumn

dotorddexr.

N3nyuyenne masepa.

JImHenyaTele CIIEKTPBI PA3JINYHBIX BELIECTB.

CueTurK MOHU3HUPYIOIINX U3ITYYEHUM.

TEMA 8. 9BOJIIOIIUS BCEJIEHHOM (8 uacos)

Crpoenne u passutue Bcesennou. Hama 3Be3gnas cucrema — Il'anakTuka.
Hpyrue ranaktuku. beckoneynocts Bcenennou. Ilonsitue o0  Kocmoioruw.
Pacmmpsromiasicss  Bcenennas.  Mogens  ropsiueit Bceenennoil. CTpoeHue U
MIPOUCXOKJICHHE ["aakTHK.

JBosawonus 3Be3d. I'mmore3a mnpoucxoxaeHusi CoJHEYHOH CHCTEMBbI .
Tepmosnepusiii cunres. [Ipobiema TepmosinepHoit sHepreTuku. JHeprus CoijiHIIA U
3Be31. DBomonua 3Be3l. lIpoucxoxaenue CosiHEeUHOM cuUCTEMBI. TE€MHas Martepus u
TEMHAs SHEPTUA.

JlemoHCcTpauumn

®doTorpadun MIAHET, ceIaHHbIe ¢ KOCMUYeCKUX 30H10B. KapTta JIyHbI U miaHer.
Ctpoenue u 3Bosmonns BeceneHHow.

Conneudnas cucrema (MOZEIb).

B pesynbrare u3ydeHus TEMbI CTYJEHT JOJIKEH:

3HATh:

- CMBICJI TIOHATHI: aToM, KBaHT, (OTOH, aTOMHOE SAPO, AEPEKT MaCChl, SHEPTHUs
CBSI3U, PaJMOAKTUBHOCTh, MOHHU3UPYIOLIEE H3JIydy€HHE, IJIaHeTa, 3Be3da, [ 'anakTuka,
Bcenennasi,

- CMbICT (DM3MYECKUX BEJIMYMH: CKOPOCTh CBETa, MEPUOJ TMoJypacrnaja, 3apsiji
AJIEMEHTAPHBIX YaCTUIL;

- CMBICT (PUBMYECKUX 3aKOHOB, MPUHIIMIIOB MOCTYJIATOB: MOCTYJIAThl CHEUATLHON
TEOPUH  OTHOCUTENILHOCTH, 3akoHbl (orodddexkra, mnocrynatel bopa, 3akoH
PaIMOaKTUBHOTO pacraja, OCHOBHBIEC TTOJIOKEHUS N3ydaeMbIX (PU3NYECKUX TCOPUU U UX
poJib B POPMHUPOBAHUHN HAYUYHOT'O MUPOBO33PEHUS;

- BKJIQJl POCCUMCKUX M 3apyOeKHBIX YUEHBIX, OKa3aBIIMX HAuOOJbIICE BIUSHUE HA
pa3BUTHE (PUBUKH.

YMETh:

- OITUCBIBATh M OOBSICHATH PE3yIbTaThl HAOIIOACHUA U SKCTIEPUMEHTOB, U3TYyUCHHUE U
TMIOTJIONIEHNE CBETa aTOMaMHU, JIMHEHUYAThIe CIIEKTPhI, POTodPdEKT, paTnOaKTUBHOCTH;

- TIPUMEHSTH MOJyYEHHBIC 3HAHUS JIJIs1 peleHus (U3HMUeCKHX 3a/1ad;

- ONpEeNeNATh XapakTep (pu3Mueckoro mpoiiecca mno rpadguky, tabmuue, Gopmyse,
MPOAYKTHI SIACPHBIX PEAKIMi HA OCHOBE 3aKOHOB COXPAHEHHUS SJIEKTPUUECKOTO 3apsiioB
Y MacCOBOI'O YUCJIA;

Kontpoabnasi pa6ota Ne 5 «CBeTOBbIe KBAHTHD)

KontposabHasi pa6ota Ne 6 «KAToMHasA U siiepHas PU3UKA)»
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6. Kputepun oneHKH 3HAHUI, YMEHUI CTY/IeHTOB
Kpurepum ycTHBIX OTBETOB CTYJA€HTOB

Onenka «5»
OTBeT OLIEHMBAETCSI OTMETKOM «5», €CJIM CTY/eHT:
* o0Hapy)XMBaeT BEpHOE IMOHUMaHUE (UUIECKOW CYIIHOCTH paccMaTPUBAEMBIX
SIBJICHUW U 3aKOHOMEPHOCTEN;
* JlaeT TOYHOE OMNpPEJECICHUE U UCTOJKOBAHUE OCHOBHBIX MOHSTUM, 3aKOHOB, TEOPUH, a
TaK K€ MPaBUIHHOE onpenesieHne (U3NIECKUX BEIIMUNH, UX CIUHUIL;
* MPaBUIIBLHO BBITIOJTHSAET YEPTEIKHU, CXEMBI, TPA(QUKH, COMMYTCTBYIOITUE OTBETY
* COIMPOBOXIAET Paccka3 HOBBIMU MIPUMEPAMH,
* MOJKET YCTaHOBHUTH CBSI3b MEXKJy U3YyYa€MbIM M paHEE U3YUCHHBIM MaTEpPUAIOM
Mo Kypcy (U3MKH, a TakKKe C MaTepualioM, YCBOCHHBIM MPU H3YUYCHUU JPYTHUX
PEIMETOB;
OTBeT o1leHNBAETCS OTMETKOM «4», eCJIN .
OTBeT yI0BIETBOPSET OCHOBHBIM TPEOOBAHMIM K OTBETY Ha OIIEHKY «5», HO 0e3
*  HOBBIX IIPUMEPOB,
®  [IPUMEHEHMS 3HAHUM B HOBOU CUTYyallHH,
® CIOJB30BaHUs CBSI3EH C paHee U3YYCHHBIM MaTEpUaIOM M MaTEPUATIOM, YCBOCHHBIM
MIpU U3YYEHUU JIPYTUX MPEIMETOB,
* €CJIM CTYACHT JOMYyCKaeT OJHYy OIIMOKY WM OJWH-IBAa HEJ0UeTa M MOXKET HX
HCIIPAaBUTh CAMOCTOSTEIILHO WJIU C HEOOJIBIIION MTOMOIIBIO YUUTEIIA.
OTBeT onleHHBaETCs OTMETKOM «3», eclIn:
Bonbiias yacte oTBEeTa YAOBICTBOPSAET TPEOOBAHUSM K OTBETY Ha OIICHKY «4», HO B
OTBETE OOHAPYKUBAIOTCS
*IpoOEITBI B 3HAHUSIX,
*3aTPYIHEHUS B MPeoOpa3oBaHUK POPMYIL.
*He OoJiee OHOM TpyOoit omnuOKkK M 1—2 Hemouera.
OTBeT OLleHUBAaEeTCA OTMETKOM «2)», eCJIn:

® OCHOBHOE COJiepKaHue yueOHOro MaTepuaia He PacKphITO;

® HE JIal0TCSI OTBETHI HA BCIIOMOTaTeIbHBIE BOMPOCHI MPETOaBaTENs;

® JIONyCKaIOTCS TpyOble OMMOKH B ONPEACICHUH TTOHITHH.

Kpurepuu onenku 1a00paTopHbIX padoT CTYAEHTOB
Ouenka «5»
CTyneHT BHIIOJHSIET paboTy
*B IIOJHOM OOBEME C COOJIOJIEHUEM HEOOXOAMMOM MOCI/IeI0BATEILHOCTH TPOBEICHUS
OIIBITOB U U3MEPEHUH,
*CaMOCTOSATEIBHO U 0€301IMO0YHO MOHTHPYET 000PYI0BaHUE,
coOmro1aeT TpeOOBaHUs TEXHUKUA 0€30MTaCHOCTH TPYa,
B OTYETEe MpPaBWJIBHO M aKKypaTHO BBINOJHAET BCE 3alHCH, TaOJUIIbl, PUCYHKH,
4epTexH, rpadrKu, BHIYUCICHHUS,
*JJa€T aHAJIU3 MMOTPEIIHOCTEN U3MEPEHUMN
Ouenka «4»
CTYJCHTOM BBITIOJTHEHBI TPEOOBAHUS K OIICHKE «5», HO
*[IOMyLIEHO 2—3 HemoueTa WM He Oojiee OAHOM Herpyood ommOKM M OJHOTO
HEI04YeTa,
*paboTa ohopmiIeHa HEOPEKHO.

18



Ouenka «3» Eciam u3mepeHus, BBINOJHEHHbIE B paboTe, HE IO3BOJIAIOT IMOJIYYUTh
PaBUJILHBIN PE3yNbTaT.
Ouenka «2»:

® HE ONpe/esieHa CaMOCTOSITENFHO LEeIb PaOOTHL;
e He 0TOOpaHO HYKHOE 000py/IOBaHUE;
® JIOMYCKAaIOTCA CYIECTBEHHBIE OIMOKM MTPpU 0POpMIICHUH PaOOTHI.

Kpurepuu ouenku pedeparos.
Ouenka «5»
CraBsrt ee, eciu IIyOOKO pacKpbITa TeMa pedepara,
*HMEIOTCS PE3YJIbTaThl, COOCTBEHHBIE BBIBOJBI IO OOOOIIEHUIO MaTepHaa U3 pa3HbIX
HUCTOYHUKOB,
*eCTb CXeMbl, TIpaduky, TaOMUIBl, WUIOCTpAlMM, ydaluluMmcs MpopabdoTaH
3HAYUTENIbHBIN 00beM JUTEpaTyphl, OPOPMIIEHHE YETKOE U TPAMOTHOE: €CTh TUTYJIbHBIN
JIUCT, OTJIABJIEHUE, OCHOBHOE COAECPKAHUE, BBIBOJBI, CIIMCOK JIUTEPATYPHI.
Ouenka «4»
CraBdr, eciu coOJIOJIEHBI BCe TPeOOBaHMSI K OLIEHKE «5», HO paboTa BBINOJHEHA
HEOpPEKHO, OCHOBBIBAETCA HAa U3YYEHUU |—2 HCTOYHUKOB.
Ouenka «3» CTaBiT B TOM clly4ae, €clii B padOTe HET PE3yJbTaTOB COOCTBEHHBIX
HUCCJIEOOBAaHUN U BBIBOIOB.
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7. TemaTnueckum 1JjiaH

TemaTtnueckuil mia”
yueOHOM nuctuIuinHbl dusnka
2021 — 2023 y4eOHbIi roA
I'pynma 1- 4, 2-4
[Tpodeccus: MammHUCT KpaHa (KpaHOBIIHK)

Ne | HammeHoBaHMe pa3/iesioB U TeEM Maxkcn Camocros | O0si3aTesbHast yueOHast
n/n MajibHAas | TeJIbHasi | HArpy3ka
yueo padora
Hast CTYNeHTO Bcero _ | BTOM uHcCIIe
Harpys B 3AHATHH | a0, Hp. K/p
Ka pab. | pao.
1 cemecTp 72 24 48 5 1
Brenenue 6 2 4 1
1 | MexaHnuka 48 16 32 3 1
2 | MonekynsapHas ¢usuka. TepMoanHaMuKa. 18 6 12 1
2 cemecTp 103 34 69 3 2
2 | MonekynsapHas ¢usuka. TepMoanHaMuKa. 17 6 11 1 1
3 | DuekTpoauHaAMHKa 76 25 51 2 1
4 | KonebaHus 1 BOJHBI 11 4 7
Hroro 3a 1 kypc o0yueHust 175 58 117 8 3
3 cemecTp 51 17 34 1 2
4 | KonebGanus u BOJHBI 23 8 15 1
5 | Onruka 28 7 15 1
5 OcHOBBI crIeIANILHOM Teopun 5 2 4
OTHOCHUTEIIbHOCUTEIILHOCTH
4 cemecTp 44 15 29 1
7 | DneMeHTbl KBAaHTOBOW (PU3UKHU 32 11 21 1
8 Opomonus Beenennoi 12 4 8
HToro 3a 2 Kypc 00y4yeHust 95 32 63 1 3
Hroro 270 90 180 9 6
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8. TemaTHueckoe IJIAHUPOBAHUE C ONIPECACJICHUEM OCHOBHBIX BU10B y‘l@ﬁHOﬁ ACATCJIABHOCTH CTYACHTOB

Haumeno | Cogep:xanue y4eOHOro marepuasa, JjJadoparopHbie padoTbl W npakrudeckue | O0be | OcHOBHbIE BHAbI Y4eOHOH [1eATEIbHOCTH

BaHHUe 3aHATHS, BHEAYTUTOPHAsl CAMOCTOSAATE/IbHAasl padoTa CTYeHTOB M CTY/ICHTOB

pa3ziesoB 4yacoB

U TeM

1 2 3 4

Beenenn | Coxmepkanue yueOHOro marepuana (YKa3blBAalOTCS AWJAKTHUECKUE €IUHHUIBI U3 | 4 Pa3BuTHE c110COOHOCTH SICHO U TOYHO M3JIaraThb

e CoJIepKaHus) CBOM MBICJIU, JIOTHYECKHU 00OCHOBHIBAThH CBOIO
Ousuka — (pyHIaMEeHTaNbHAs HayKa O IPUpPOJIE. TOUKY 3pEHMUS,
EcrecTBeHHOHay4YHBIH ~ METOJ  TMO3HAHMUS, €ro  BO3MOXKHOCTMU U TPaHUIIbI [TpousBenenue n3MepeHus PU3NIECKUX
OPUMEHUMOCTH. OKCIEpPUMEHT M TEOpUs B IIpoLlecCe IO3HAHUSA IPUPOJIBI. BEJIMYMH U OLIEHKA IPAaHULIbl IOTPEIIHOCTEN
MonenupoBanue GU3MUECKUX SBICHUN U TpoIeccoB. Poib skcriepuMeHTa U TeOpUr B U3MEPEHUI.
npouecce Mo3HaHus npupoabl. dusmueckas BenuuuHa. [lorpemHocTu usmMepeHuit YMeHue BbICKa3bIBaTh FUIOTE3bI AJIs
buznueckux BenuunH. OU3NYECKUE 3aKOHBI. ['paHHIBI MPUMEHUMOCTH (HU3UUECKUX 00BsICHEHUS HAOTIOAAEMBIX SBIICHUM.
3akoHOB. [loHsTHe 0 (u3nueckoil kapTuHe Mupa. 3HaueHHUE (PU3UKU IPU OCBOCHUU YMeHue npeuiaratb MOJEIH SBICHUM.
npodeccuu VYkazaHue rpaHuil IPUMEHUMOCTH (PU3UIECKIX

3aKOHOB.

JlabopaTopnasi padoraNel Cucremaruzainysi MpoIECcOB, HAOMIOIAIONIMXCS TIPH TOPEHUN H3noxenue OCHOBHBIX MOJIOKEHU N
CBEUU COBPEMEHHOM HAyYHOU KapTUHBI
BueaynnTopHasi camocTosiTeIbHAsA PadoTa CTYyAeHTOB 2 OO0npscHeHHEe HAOMI01aeMbIX SABJICHUN
Eqununel nsmepenust Gu3ndeckux BeIM4rH, padorta ¢ cuctemoit CU

Tema 1. | CozxepkaHue yueOHOTO MaTepuaia 32

Mexanuk | Kunematuka. Mexannueckoe gaswxenue. [lepememenue. Ilyte.  CkxopocTsb. [IpencraBienne MEXaHUYECKOTO JABUKCHUS

a PaBHOMEpHOE  TpAMONMHEMHOE  JBWJKEHHE.  YCKOopeHue.  PaBHomepemeHHOE T€Ja yPaBHEHUSIMU 3aBUCHMOCTH KOOpJAWHAT U

npsiMoJIMHeHoe aBuxkeHne. CBoOoHOe maneHue. J[BukeHue Tena, OpOIMIEHHOTO MOJ
YIJIOM K TOPU30HTY. PaBHOMEpPHOE IBUKEHHE 110 OKPYKHOCTH.

3akonbl mexannku Hprorona. Ilepssiii 3akoH Herortona. Cwia. Macca. Mmmynsc.
Bropoii 3akoH HproroHa. OCHOBHOM 3aKOH KJIaCCUYECKOW TWHAMHMKH. TpeTnil 3aKoH
HeroToHa. 3akoH BceMupHOro Tiarotenus. I'paBurannonnoe nose. Cuina tsxectu. Bec.
CrniocoObl u3MepeHus Cuil 3aKOH COXPaHEHUS! MEXaHUYECKOU SHEPTUU

MPOEKIUEN CKOPOCTH oT BPEMEHM.
Ornpeznenenne KOOpAUHAT MPOMAEHHOTO IYTH,
CKOPOCTH W YCKOpEHHUs Tena 1o rpadukam

[IpencraBnenne  uHGOpMauM O  BHJAX
JBUKEHUS B BUJI€ TaOJIUIIBI

OO0mbsicHeHne JEMOHCTPALIMOHHBIX
9KCIIEPUMEHTOB, MOJATBEPXKIAIONIMX  3aKOH

uHepunn M3mepenue maccel Tena. Mzmepenue
CHIIBI B3aMMOJICHCTBHS TEIIL. Brrancienue
3HAQYEHHS CHJI MO U3BECTHBIM. 3HAUSHHUSIM MaccC
B3aUMOJICUCTBYIOIIMX T€I M HMX YCKOPEHHI
Brplunciienne  3HaueHUsT ~ YCKOPEHHUM  Tell
TOU3BECTHBIM 3HAYEHUSIM JEHCTBYIONIUX CUJT U
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Macc Ten  CpaBHEHHE CHIIBI JEUCTBUS U
MPOTUBOJCHCTBUA. [Ipumenenne  3akoHa
BCEMHUPHOT'O TATOTEHHS MPU pacyeTax CUil U
yCKOpEeHUi B3aMMO/JICHCTBYIOLINX TeN
CpaBHEeHHME YCKOpPEHUSI CBOOOJHOTO MaJCHUS
Ha MJIaHeTax Conueunou CHUCTEMBI
Brinenenne B TekcTe y4eOHUKA OCHOBHBIX
KaTeropuii Hay9YHOW MH(POPMaITUH

JladopaTopubie pa6oTbINe2 VccnenoBanue MBIKEHUS Tela MO JEHCTBUEM TOCTOSHHOM
CHJIBL.

JlaGopaTopHusblie pa6oTsl Ne3 M3yueHne 3ak0HA COXPAHECHUS UMITYJIbCA U PEAKTUBHOTO
JIBIKEHUS.

JladopaTropubie pa6oTsl Ned CoxpaHeHre MEXaHUIECKON SHEPTUU TIPY IBUKEHUH TEJA TO]T
JICIICTBIEM CUJI TSDKECTH M YIIPYTOCTH.

N3mepenne paboOTBl CWII U
KMHETUYECKON YHEPTUH Tea.
Boiuucnenune paboTel cUl W U3MEHEHUS
KMHETUYECKOM YHEPTUH Tea.

BrplunciieHue MOTEHLMAIBHOM SHEPIUU TEN B
rpaBUTAIMOHHOM I10JIE.

HU3MCHCHHUC

Kontpoabnas padora Nel Mexanuka

[Ipumenenue 3aKOHa COXPaHEHHUS
MEXaHUYECKOM  DBHEprud IpU  pacuyerax
pE3yJIbTaTOB B3aUMOJEHCTBUI TEIN
IrpaBUTAlMOHHBIMM  cunamu  IIpumeHeHne
3aKOHA COXPaHEHHUs UMITyJIbCa JUISL
BBIYMCIICHUSI U3MEHEHHMM CKOPOCTEH Tel IIpHU
UX B3aMMOJEHUCTBUSIX.

BueayautopHasi caMocTosiTeJbHasi padora cryaeHToB PaGota co cnoBapém | 16 [IpencraBnenne  uHoOpmManmuu O  BHAAX
dopmyn. CocTaBuTh Tpe3eHTANUIO WM KpoccBopa. CocTaBUTh BOMPOCH K nBUKeHHs B Buae Tabmuubl [IpuoOpereHue
Mpe3eHTalNH. onbiTa paborel B rpymnne Mcnonb3oBaHue
WNuTepnera nns moucka nHGOpPMAIUHN O CUIIaX,
SHEPTHH, padoTe.
CocraBiieHre MPe3eHTalNN.
Tema Copeprkanne y4eOHOro Marepuana
2.Mousiek | OcHOBBI MOJIeKYJIsIpHO-KMHeTHYeckoi Teopun. HWneanbubiii ra3. OcHoBHBIC | 23 Pemienne 3amau ¢ mpuUMEHEHHEM OCHOBHOTO
VISIpHASA | TIOJIO)KEHUS MOJIEKYJIAPHO-KUHETHYECKOM Teopuu. Pa3Meppl M macca MOJEKYT U YpaBHEHUS MOJIEKYJIIPHO-KMHETUYECKOM
¢pusuka. | atomoB. bpoyHoBckoe nBmxkenue. Juddysus. CtpoeHne razoo0pa3HbIX, KUAKUX U Teopur razoB OrmpeneneHre MNapaMeTpoB
Tepmoau | TBepapix Ten. Mneanvueril ra3. JlaBnenune raza. OCHOBHOE ypaBHEHHE MOJEKYISPHO- BEIIECTBA B Ta3000pa3HOM COCTOSIHUM Ha
HAMHKA | KNHETHMYECKOW TeopuM ra3oB. Temmeparypa u ee usMepeHue. ['a30Bble 3aKOHBI. OCHOBAHUU YpPaBHEHMs COCTOSHUS UJI€ATBbHOTO

TepmonuHaMuueckas IKajga TeMIEpaTypbl. Y paBHEHHUE COCTOSIHUS UACATHHOTO rasa.

OcHoBbl TepMoaMHAMMKH. OCHOBHBIE TOHATHS U oOmpeAesneHus. BHyTpeHHss
SHEPrHsl CUCTeMBbI. BHyTpeHHssI sHeprus uaeaibHOro raza. Pabora m Temiora Kak
dopMbl  Tepemaud  DHEPrHH.  [eMI0eMKOCTh.  YJeNlbHas  TEIJIOEMKOCTb.
TepMoguHaMuyeckas WIKaJla TeMIepaTyp. XOJOIWIbHbIE MalIMHbBI. TenioBbIe

raza. OmpeneneHre MapamMeTpOB BEIIECTBA B

ra3oo0pa3sHOM COCTOSIHUH Brruncnenne
CpeaHeld KHWHETHYECKOM SHEPrud TEIIOBOTO
IBIKEHUSA MOJIEKYJT o U3BECTHOU

TEMIIepaType BEIIeCTBa.
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nsuratenu. OXpaHa Ipupoabl.

CaoiicTBa napos. Mcnapenue n koHaeHcarusa. HachlllleHHBIN Tap U €ro CBOWCTBA.
BIQXHOCTh BO3Ayxa. Kumenue. 3aBUCMMOCTh TeMIEpaTypbl KUINEHUS OT JIaBJICHUS.
CeoiicTBa sKMaAKocTeil. XapakTepUCTHMKA  KUJKOTO  COCTOSIHMSI  BEIIECTBA.
[ToBEpXHOCTHBIN CHOW KMJIKOCTU. OHEPrUsl IMOBEPXHOCTHOIO cCilosl. SIBieHMsI Ha
CPAHMLE )KUJIKOCTH C TBEPABIM TesoM. KanusuisipHsle sBJICHUS.

CBoiicTBa TBepabIX TeJ. XapakTEPUCTHUKA TBEPJOTO COCTOSHHS BELIECTBA. YIIpyrue
CBOICTBA TBEPJIbIX TeJ. 3akoH ['yka. MexaHnueckue CBOMCTBA TBEPIbIX TE.

BBICKa3I>IBaHI/Ie THUIIOTE3 JUIA O6’b$ICHCHI/IH
HaOJIFOJaeMBIX SIBJICHUU. N3mepenne
KOJIMYECTBA TEIUIOTHI B npoiieccax
TeIIoTepeIadum.

Pacuer kxonmuectBa TCIIJIOTHI, HGOGXOIII/IMOI‘ (¢}
JUIsL OCYILECTBJICHUS 3aJaHHOIO Ipolecca ¢
TEIUIONEpEIauei.

JladopaTropubie padoTaNe5 l3mepeHne BIaXHOCTH BO3TyXa.
JladopaTopubie padoTaNe6 HabmoneHue pocra KpUCTALIIOB U3 PacCTBOPa

I/I3MepeHHe BJIAKHOCTH BO3AyXa C IIOMOIIObBIO

TEPMOMETpA. Ananus IIPOLIECCOB
KpUCTAJUIM3AllMM, HW3MEHEHHE BHYTPEHHEH
SHEPIruun Tena npu KpUCTaJUIM3alUU

3KCHCpI/IMeHTaJH)HOG HCCICAOBAaHUC TCIIIIOBBIX
CBOMCTB BEIIECTBA.

Konrtpoasbnbie padorbiNe2 OcnoBbl MKT

Pacuer u3meHeHHsT BHYTpEHHEH SHEPruu Te,
paboThHI U MEPETAHHOTO KOJIUYECTBA TEILJIOTHI C

UCIIOJIb30BaHUEM MepBOro 3aKOHa
TEPMOJMHAMUKHU.
BHeaynuTopHasi caMmocTosiTeIbHAs padoTa CTY/1eHTOB 13 DKCTepuMEHTAIbHOE UCCIIEIOBAaHKE
Pabota co cnoBapém dopmyn. Pabota ¢ rpaduxamu uzomnporieccoB. CocTaBuTh OJI0K 3aBucumoctu p (T), V (T), p (V).
cXeMy TeruioBoro asurarens. CocTaBUTh MpPE3EHTALMIO WM KpoccBopl. CocTaBUTh [IpencraBnenue B BUJie TpaQUKOB U30XOPHOTO,
¢buznyeckoe TOMHUHO M300apHOTO U H30TEPMHUYECKOTO IMPOIIECCOB.
W3noxeHne cyTH SKOJIOTMYECKUX MPOOIIeM,
00yCIIOBJIIEHHBIX paboToii TEIIOBBIX
JBUTATENE W  MNPENJOKEHUE MyTH HX
pemenust. [lpumeHenue Gu3nUecKuX MOHATUN
U 3aKOHOB B yuyeOHOM MaTepuan
po(hecCHOHAIBHOTO XapaKTepa.
Wcnonb3oBanue MHTepHeTa [uisl  NOMCKa
nHpopmanuu o pa3paboTKax U NMPUMEHEHHSIX
COBPEMEHHBIX  TBEpAbBIX U  aMOpP(HBIX
MaTepuasoB
Tema 3. | Conepxxanue yueOHOro MaTepuaa 51 Boruncnenue cun B3aMMOIENCTBUS TOUEUHBIX
JIEKTPO | DJeKTpUYecKoe moJie. DIIEKTPHUECKUE 3apsibl. 3aKOH COXpAaHEHHs 3apsa. 3aKoH JNEKTPUYECKUX 3apsa10B. MI3mepeHue sHepruu
auHamuk | Kynona. Onexrtpuueckoe mnose. HanpsbkeHHOCTh anekTpuyeckoro mnoss. IlpuHumn JIEKTPUUYECKOTO 10JIA 3apsSKEHHOTO
a cyrnep no3uuu nojueil. Padora cun snexkrpocrarnyeckoro nois. [lorennuman. Pasnocts KOH/JIEHCATOpA.
NOTEHLMAJIOB. DKBUIIOTEHIIUAIbHBIE TTOBEPXHOCTH. CBSA3b MEXKY HANPSKEHHOCTBIO U Boruncnenue 3HEprUuM ANMEKTPUYECKOTO IO
Pa3HOCTHIO MOTEHIIMAJIOB AJIEKTPUUECKOT0 MoJis. JIMAIEKTPUKHU B SJIEKTPHUECKOM IOJI€. 3apsHKEHHOro  KoHJeHcatopa  M3mepenue
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[onspuzauus au3AeKTpUKOB. [IpOBOIHUKK B 3IEKTpUdYeckoM mose. KoHIeHCcaTopHl.
CoenuHeHHEe KOHAEHCATOPOB B Oarapero. DHEprus 3apsHKEHHOro KOHAEHCATopA.
OHeprus 3MEeKTPUUYECKOro MOJs.

3aKoHBI NOCTOSIHHOIO TOKA. YCIOBHs, HEOOXOAWMBIE M BO3HMKHOBEHHUS H
NOJJIEPKAHUS dJIEKTpUUECKOro Toka. Cuiia ToKa U IUIOTHOCTh TOKa. 3akoH OMa Juist
yuactka nenu 6e3 3/1C. 3aBUCUMOCTb 3JEKTPUYECKOTO COPOTUBIIEHHS OT MaTepuaa,
JUIMHBI ¥ IUIOUIa/IA NTONEPEYHOr0 CEYEHUSI IPOBOAHMKA. 3aBUCUMOCTD JIEKTPUYECKOTO
COIIPOTHUBJIEHUS IIPOBOJHUKOB OT TeMIEpaTypbl. DJIEKTPOABIIKYIAsl CUIa UCTOUHUKA
Toka. 3akoH Oma juig nonHod wenu. CoenuvHeHue npoBOAHUKOB. CoequHEHME
HMCTOYHHMKOB 3JIEKTPUUYECKOW dHepruu B Oarapero. 3akoH [[xoyms—Jlenna. Pabora u
MOIIIHOCTb JIEKTPUYECKOr0 TOKa. TersaoBoe nelcTBHE TOKA. OJIEKTPUYECKUN TOK B
MeTajuiaX. DJIEKTPOHHbIN ra3. Pabora BeIxoga. DIEKTPUUECKUI TOK B 3JIEKTPOJINTAX.
Onektponus. 3akoHsl Dapazes. [IpumeHeHne IEKTPOIU3a B TEXHUKE. DJICKTPUUCCKUN
TOK B razax u Bakyyme. Monu3zanus raza. Bunel razoBsix pa3psaaos. Ilonsatue o niasme.
CpolicTBa M MNPUMEHEHHUE DJIEKTPOHHBIX My4KOB. OJIEKTPUYECKUH TOK B
HOJYIPOBOJHUKAX. CobcTBeHHas POBOJIUMOCTb MIOJTIIPOBOIHUKOB.
[TosrynnpoBOTHUKOBBIE IPUOOPBHI.

MarauTtHoe noJie. BekTop MHIYKIIMKM MarHUTHOTO 1oJis. JleficTBue MarHUTHOIO IOJIs
Ha MPSIMOJUHEHHBIA MPOBOJHUK C TOKOM. 3akoH Amrmepa. BizaumopelicTBue TOKOB.
Maruutsbiii notok. Pabora mo mepemenieHHi0 MPOBOJHMKA C TOKOM B MarHUTHOM
nosie. JleficTBue MarHWTHOTO TIONIE Ha JBWXKymuidcs 3apsa. Cumna  JlopeHa.
Omnpenenenue yenbHOro 3apsaaa. Y CKOPUTEIH 3apsKEHHBIX YaCTHULL.
DJIEKTPOMArHUTHAS  MHAYKIMSA. DJIEKTPOMAarHWTHAas  HWHAYKOWSA.  BuxpeBoe
aneKkTpudeckoe nosie. CaMOMHIYKIUSA. DHEPTUsl MAarHUTHOTO TIOJISL.

MOIIIHOCTH 3JIEKTPUUECKOro Toka. M3mepenue
OJIC wu  BHYTPEHHEr0  CONPOTHUBIICHUSA
UCTOYHHUKA TOKA.

Boimonnenue  pacdyeroB  CHIBI  TOKAa U
HAIpsDKEHUH Ha YdacTKaX dJIEKTPUYECKUX
LeTei. OOBsicHeHHE Ha npumMepe
JIEKTPUYECKONW LIENU C JBYMsI UCTOUYHHUKAMHU
toka (DJIC), B KakoM clly4ae HMCTOYHHUK
JIEKTPUYECKON PHEPTUU pabOTaeT B PEXKHUME

reHeparopa, a B KakOM — B PEeKHME
noTpeOUTENS.

Omnpenenenue TEMITEPaTypbI HHUTH
HakanuBaHUs. V3MepeHHe OJICKTPUYECKOrO
3apsia. OObsicHeHne IPUPOJIBI
JNMEKTPUYECKOT0  TOKa B MeETa/ulax,
ANEKTPOJIUTAX, rasax, BaKyyMme u
HIOJTYTIPOBOTHUKAX [Mpumenenue
JNEKTPOJIN3a B  TEXHHKE. [TpoBeneHue
CPaBHHUTEIILHOT'O aHaM3a

HECAMOCTOSITEILBHOTO M CAMOCTOSATEIBHOTO
ra3oBBIX pa3psI0B

W3mepenne MHIYKIIMU MarHUuTHOTO T1OJIA.
HccnenoBanue SBICHHU 3IEKTPOMATHUTHOMU
WHAYKIIUHA, CAaMOUHIYKIMH. Bpruncienue
SHEpruu MarHuTHoro moins. OObsicHeHue

MPUHIUIA AEHCTBUSA 3JIEKTPOIBUTATEIS.
OO0bsicHeHHe IPUHITUIIA JEHCTBUS TeHEpaTOpa
3JEKTPUYECKOTO TOKA

JladopaTopnas padoraNe7 M3yuenue 3akoHa OMa J71s1 y9acTKa IeTTH.
JlabopaTopnasi paboTaNe8 V3yuenue sBneHus 2IEKTPOMarHUTHON UHAYKIIUA

Brraucnenue HaNPsHKCHHOCTH
anekTpuueckoro nois .JMsmepenne OJIC wu
BHYTPEHHETO  CONPOTHBJICHUS  HMCTOYHHUKA
TOKA.

BrimonHeHne  pacyeToB  CHJIBI  TOKa U
HanpsHKEHUH Ha yyacTKax Ienu

KonTtposbHbie pa6oTsl Ne3 DiiekTpocTaTuKa

Briuncnenne cuI, JIEUCTBYIOIIUX Ha
IIPOBOJHUK C TOKOM B MArHUTHOM IIOJIE.

Briuncnenne cHI, JIEUCTBYIOIIUX Ha
JJICKTPUYECKUN  3apsif, JBIDKYIUHMWCS B
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MAarHuTHOM IIOJIC.

BueaynnTopHasi caMmocTosiTeIbHAsA padoTa CTyAeHTOB 23 Hcnons3oBanue IMHTepHera mus  IMoOUCKa
CocTaBuTh MPE3EHTAIMI0 WM KPOCCBOP[, COCTaBUTh (hu3nueckoe momumuo. PaGora co uHbOpMallMM O TEPCIEeKTUBAX Pa3BUTHS
cioBapém hopmy 3anomHUTH TabmuIly. CocTaBUTH OJIOK CXEMY. MOJYIPOBOJJTHUKOBOW TEXHUKHU. Y CTAHOBKA
NPUYMHHO-CIIEACTBEHHBIX CBsI3€H.
N3mepenne HMHAYKIUM MarHUTHOTO IOJIS.
Briuucnenune CHII, JICUCTBYIOLIUX Ha
MPOBOJIHUK C TOKOM B MAarHUTHOM IIOJIE.
Briuncnenune CHII, JICUCTBYIOIIUX Ha
JJIEKTPUUECKUI 3aps]l
Tema 4. | ComepxaHue yueOHOro MaTepuaia
Kosie6an | Mexannueckue koJiebanus. KonebarenpHoe nBrokeHne. ['apMoHuUecKkue Konebanusl. | 22 UccnenoBanue 3aBHCHUMOCTH nepuoaa
us u | CBoOonHbIE MexaHMYeckue KoseOaHus. JIuHeiiHble MexaHWYeckue KolebareiabHbIe KoJIe0aHUN MaTeMaTUYECKOTr0 MasTHHKA OT
BOJIHBI cucrembl. llpeBpamienue »sHepruu npu KoseOaTeslbHOM JABMKEeHHU. CBOOOIHBIE €ro JUIMHBI, MaCChl M aMIUIATY/Abl KOJICOaHUM.
3aryxarolue MexaHndeckue Konedanus. BelHyKIeHHbIE MEXaHUYECKUE KOICOaHMUS. Bripabotka HaBBIKOB BOCIIPUHUMATb,
Ynpyrue BouHbI. [lomepeunble W MNPOJOJBbHBIE BOJHBL. XapaKTEPUCTUKU BOJIHBIL. aHAJIM3UPOBATh, nepepadaThIBaTh u
VYpaBHenue miaockoi Oerymieit BoiHbl. MHTepdepenuus BonH. [lonarue o audpakumu IPeIbABIATH UHHOPMAIIUIO B COOTBETCTBHH C
BOJIH. 3BYKOBBIE BOJIHBI. YJIbTPa3BYK U €r0 IPUMEHEHHUE. NOCTaBJIE€HHbIMU  3agadyaMu. lIpoBenenue
DJIeKTPOMarHuTHble KoJiedanusi. CBOOOJHBIC SJIEKTPOMArHUTHBIE KOJIEOAHHUS. knaccuukanuu  KoneOaHuil.  M3noxenue
[IpeBpariieHre 3Heprun B KojedaTeIbHOM KOHTYpe. 3aTyXarollue JIeKTPOMarHuTHbIE CYTH 3KOJIOTUYECKUX MPOOJIEM, CBSI3aHHBIX C
KoJie0aHusl. I'eneparop HE3aTyXarolux AIIEKTPOMArHUTHBIX  KOJCOaHMA. BO3JIEWCTBHEM 3BYKOBBIX BOJIH Ha OPraHHU3M
BoinyxkneHnsle  snexktpuueckue  koneOanus. [lepemensblit  Tok.  I'eHeparop YyeoBeKa
MEPEMEHHOTO TOKa. EMKOCTHOE€ M MHIYKTUBHOE CONPOTHUBIIEHUS NMEPEMEHHOTO TOKa. [IpoBenenue aHanoruu Mexay (pU3NIeCKUMHU
3akoH Oma ais 3JEeKTpUYECKOW Iienu mepeMeHHoro Toka. PaboTa M MoOIIHOCTH BETTUYMHAMH, XapaKTePU3YIOITUMU
nepeMeHHOro Toka. I'eneparopsl Toka. Tpanchopmaropbl. TOKH BBICOKOW YacCTOTHI. MEXaHUYECKYIO u 3JIEKTPOMAarHUTHYIO
[Tonyuenue, nepeaaya 1 pacpeesIeHue AIEKTPOIHEPTUH. Kosie0aTeNbHbIe cUCTeMBbl. PacueT 3HadyeHMit
DJIEeKTPOMArHUTHbIE BOJIHBI. DIEKTPOMAarHUTHOE MOJIe KaK OCOOBIH BUJ MaTepuU. CHUJIBI TOKA U HAIPSKEHUS Ha DIIEMEHTAX LEeNu
DnekTpoMarHuTHeie BOJIHBI. BubOparop ['epiia. OTKpbBITHIN KoJieOaTeNbHBIM KOHTYP. HccnenoBanue MPUHINIA NEUCTBUSA
N3obperenne paano A. C. IlonoBemm. [lonstue o pamuocBsazu. Ilpumenenue TparcopmaTopa u reHepaTopa.
AJIEKTPOMArHUTHBIX BOJIH. OcyiecTBienue paauonepenaun u
paguonpuema. UccnenoBanue  CBOICTB
AJICKTPOMArHUTHBIX  BOJH C  TIOMOIIBIO
MOOMIIBHOTO TenedoHa.
Jladoparopnasi padora Ne9 3yuenne narepdepennnn u qudpakiuu CBETa. HaGmonenne wu  OOBsICHEHWE  SBJICHHM
UHTEephepeHIMU U TU(PAKIIMKA BOJIH
KoHTpoJibHbIE padoThI
12 Hcnonb3oBanue

BHeayauTopHasi caMocTosiTeIbHasi padora cryaeHToB Pabora co cioBapém
¢dopmyn. CocTaBuTh npe3eHTanuio i kpoccpopi. CoctaBuTh 670K cxeMy. CocTaBUTh

I/IHTCpHCTa I TIOMCKa

nHpopManMu 0 COBPEMEHHBIX CIocobax
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TECTOBOE 3a7aHue. 3aroJIHUTE TaOJIHITY.

nepeaayn 3eKkTposHeprun. OcylecTBieHHEe
panuonepenadn u pazuonpuema.
HccnenoBanme CBOMCTB 3IEKTPOMArHUTHBIX
BOJIH C IOMOILIbIO MOOMJIBHOTO Telle(hOHa.

Tema 5. | CozmepkaHue yueOHOro MaTepuaia
Ontuka | Ilpupona cBera. CKOpOCTh pacHpoOCTpaHCHHMs CBeTa. 3aKOHBI OTpakeHust u | 15 [Ipumenenne  Ha  TpaKTUKE  3aKOHOB
npesnomiuenus: ceera. [lomHoe orpaxkenue. JIuH3pl. [na3 kak onTuyeckas CHUCTEMA. OTPaXXEHUS W TNPEJOMJIEHUS CBETa MpHU
OnTuueckue npruOOpHI. pelieHnn 3ajad. Onpenenenue
BosnoBble cBoiicTBa cBera. lHtepdepenuuss cera. KorepeHTHOCTH CBETOBBIX CHEKTPaJbHbIX TPAaHULl YYBCTBUTEIBHOCTU
aydeid. HMHrepdepeHuuss B TOHKHMX IUIEHKax. IloJocel paBHOW  TOJNIIMHEIL. YEeJI0BEYECKOro IJ1asa.
Hcnons3oBanue wuHTepdepeHMd B Hayke U TexHuke. Judpakuus cBera. YMeHue cTpouTh H300pa)KEHUS IMPEIMETOB,
Hudpaxknuonnas pemerka.. [lonspusanus nonepeuHslx BosiH. [lonsipuszainus csera. JlaBacMble JIMH3aMU.
[Boiinoe nyuenpenomiuenue. llomspounsl. [ucnepcust cBera. Buabl cnekTpos. Pacuer  paccTtosstHus  OT  JMH3BL 0
Crnexrtpbl ucnyckanusi. CrieKTpbl MOTJOLEHUs. YIbTpadroneToBoe U UH(PpaKpacHOe U300paXeHUs peaAMETa.
U3JIy4eHUs. PEeHTreHOBCKue Tyyu. Pacuer onTuueckoil CUIIbI JIMH3BI.
N3mepenne GoKyCHOTO pacCTOSTHHS TUH3BI.
HabGmonenune  sBnenus  uHTepdepeHINH
3JICKTPOMArHUTHBIX BOJIH.
1 Pacuer  paccTrossHus ~ OT  JMH3BL 110
M300paXeHUs peaAMeTa.
Pacuer ontuueckoi CHUIIBI JTUH3BI.
Nsmepenune GoKycHOTO pacCTOSHUS TUH3BI.
Koutpoabnas padora Ned4 I'eomerpuyeckasi ONTUKA 1 Pacuer paccTosHusA oT JIMH3BI hi(e}
U300paxKeHHs peaMeTa.
Pacuer onTu4eckon CHIIbI JTUH3BI.
YMeHue CTpouTh H300paKEHUsS MPEAMETOB,
JTaBa€MbI€ JIMH3aMHU
BueayauTopHasi caMmocTosiTeJIbHAs padoTa CTYACHTOB 8 [IpuBenenue  mpuMEpOB  MOSBICHUS B
Pa6ota co cinoBapém dopmyn. CocTaBuTh Tpe3eHTaNni0 Ui KpoccBopa. CocTaBUTh NPUPOJAE M HCHOJIB30BAHUS B  TEXHUKE
6510k cxemy. CocTaBUTh TECTOBOE 3a/1aHKE. 3aMOJIHUThH TaOIUILy. sBIeHUd  uHTepdepeHuyu,  audpakuuy,
TIOJISIPU3AITAT u TUCTIEPCUH CBeTa.
[lepeuncienrie METOIOB MO3HAHUS, KOTOPHIE
WCTIOB30BaHbl TPU W3YYCHUH YKa3aHHBIX
SIBJICHU
Temab. WNHBapuaHTHOCTh MOAYJSl CKOPOCTH CBeTa B BakyyMme. [loctynarsl DiHIITEHHA. 4 OO0bscHeHne 3HAYUMOCTH OTIBITA
OcHoBbI [IpocTpaHcTBO U BpeMsi ClIEUATIbHON TEOPUU OTHOCUTEIBLHOCTH. CBA3b MAcChl U Maiikenscona- Mopmu  DopmynupoBanue
crenuall MIOCTYJIATOB O6bsicHenue 3¢ dexra
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bHOI SHEpPruy CBOOOTHON YaCTHUIIbI. DHEPTHs TOKOSL. 3aMEIJICHUs] BpPEMEHH. Pacuer »Heprum
TeOpPUH IIOKOsl, HUMIYJNbCa, HHEPIUH  CBOOOAHOM
OTHOCHTE YaCTHUIIBI BripaboTka HaBBIKOB
JIbHOCTH BOCIIPUHUMATh, aHAIM3UPOBATh,
nepepadaTbIBaTh u PEIbIBISATH
UH(pOpMaLIHIO B COOTBETCTBUU c
HOCTaBJICHHBIMU 33/1a4aMHU
Tema 7. | Conepxxanue yueOHOro MaTepuasa 21 Habmionenue ¢dorosnextpudeckoro s¢dexra.
JaemeHT | KBanToBasi ontuka. TemioBoe usnydeHue. PacripenerneHue >HEpruu B CIEKTpe OO0mbsacHenne 3akoHOB CTOIETOBA Ha OCHOBE
bl abcomotHo u€pHoro Ttena. KsanroBas rumore3a I[lmanka. @®ortonbsl. Bremmnwuit KBaHTOBBIX MpeACTaBICHUMN. Pacuer
KBaHTOB | dorornekrpudeckuii »¢dexr. Buyrpennuit dorosdpdexr. Tumbl (HoTO’M€MEHTOB. MaKCUMaJbHOW  KHHETUYECKOW  DHEPrUH
oii JHasnenne cBeta. [loHATHE 0 KOPITYCKYJISIPHO- BOJTHOBOM IPHUPOJIE CBETA. 3JIEKTPOHOB npu (bOTOIIEKTPUIECKOM
[i)163 1IN s dexre.

®uszuka aroma. Pa3BuTue B3INIS0B Ha CTPOEHHE BEIIECTBA. 3aKOHOMEPHOCTH B
aTOMHBIX CIIEKTpax Bojopoaa. SnepHas mozaens aroma. Ombitel 3. Pesepdopra.
Mopnens aroma Bomopona mno H.bopy. T'mmote3a npe bpoinga. CooTHomeHue
HeonpenenénHoctei I'elizen6epra. KBaHTOBbIE TeHEPATOPHI.

Du3uKa AaTOMHOI0 AApa

Onpenenenne pabOThl BbIXOA AJICKTPOHA TIO
rpaduxy 3aBUCHUMOCTH MaKCHMAaJIbHOM
KHHETHYECKOW SHEPrHH (DOTORICKTPOHOB OT
4acToThl cBeTa. M3mepenue paboThl BhIXOAA
aekTpoHa. MccnenoBanue npuHIMIa padoTh
JIIOMHHECIICHTHOM JIaMIIBI.

Brpruncinenne JuuHbl  BOJNHBL ae  bpoiiis
YaCTHUIIbl C U3BECTHBIM 3HAYEHUEM HMITYJIbCA
HabGmonenne wu  oObsICHEHME TMpPUHIUIA
nercTBua Jnaszepa. [lpuBeneHue mnpuMepoB
WCIIOJIb30BAHMUS Ja3epa B COBPEMEHHON HayKe
n TexHuke. Mcnonws3oBanue MHTepHeTa s
noucka HHpOpMamMM O  TMEPCIEeKTHBAaX
IpUMEHEHUS nasepa Omnpenenenue
IIPOAYKTOB SIIEPHOW peakuuu. Beruucienue
SHEPTHH, OCBOOOXKIAIOMIEHCS TIPU SACPHBIX
peakuusx. IloHMMaHuWe TIpEeUMyYIIECTB U
HEJIOCTAaTKOB HCITOJIE30BaHUS aTOMHOM
SHEPrMH W WOHU3HPYIOIIUX U3JIyYEHUN B
MPOMBIIUIEHHOCTH, MEJTUIINHE.

N3noxxeHne CyTu SKOJOTHYECKHX MPOOIIeM,
CBSI3aHHBIX C OWOJOTMYECKUM JEHCTBUEM
PalHOaKTUBHBIX U3Ty4YECHUM.

IIpencraBienue 0 XxapakTepe YEThIPEX THUIIOB
byHIaMeHTAIbHBIX B3anUMOJeUCTBUHI
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OJICMCHTAPHBIX YaCTUI] B BUAC TaGHI/II_II:I

KonTpoabsHnasi padora NeS «CBeTOBbIC KBAaHTHDY
KontpoabHasi padora Ne6 « ATomHas u siiepHast (pu3nKa»

Omnpenenenue MpoayKTOB AJEPHON pPEAKLIMH.
WznoxxeHne CyTH SKOJOTHYECKHX MpodieMm,
CBA3aHHBIX C OHOJIOTMYECKUM JAECHCTBHEM
paaMoaKkTUBHBIX u3nydeHuid. [IpoBenenue
KJIacCU(UKAIUK DJIEMEHTAPHBIX YacTHUI[ IO
uX (pU3NUECKUM XapaKTePUCTHKAM.

11

BueayauTopHasi caMocTosiITe/IbHAs padoTa CTYA€HTOB [IpuBenenue  mpuUMEpPOB  MOSBICHUS B
Ta6n1/1ua QJICMCHTAPHBIX YaCTHUII. CocTaBUTh MNpEe3CHTAUI0 WM KPOCCBOPA. CocTaBUTH npupoac W HCIOJb30BaHHUSA B TCXHHKE.
usiaeckoe nomuuo. Pabora co cioBapém popmyn I[lepeuncieHre METOI0B MO3HAHUS, KOTOPHIE
WCIIOJIb30BAaHbl TPU M3YYEHHUHM YKa3aHHBIX
sBneHuii. Mcnone3oBanue WHTepHeTra st
noricka MHQopMalmu
Tema 8. | Coneprxanue yueOHOro Marepuaia
JBoson | Ctpoenue u pa3Burue Beenennoii. Hama 3Be3nnas cucrema — [amaktuka. Ipyrue | 8 Hcnonb3zoBanue HMHTepHera g 1oucka
us ranaktuku. beckoneunocts Bceenennoi. [lonsatne o xocmosornu. Pacmmpsromascs N300paKeHN KOCMHYECKMX OOBEKTOB W
Bcenenn | Beenennas. Mogens ropsiueid Becenennoii. Ctpoenue u npoucxosxaeHue ['anakTuk. uH(popMauu 00 X 0COOEHHOCTAX
oM. JBoyironusi  3Be3a. I'mmore3a  mpoucxoxaeHuss  ColHeEYHOH  CHCTEMBI. OO6cyxaenue BO3MOJKHEBIX CLIEHApHEB
Tepmosinepusiii cunrtes. [IpobGiaema tepmosiaepHoit sHepretuku. DHeprus ConHua U sBomtounn  Bceenennoil.  Mcnonbp3oBanue
3Be31. OBououus 3Be3] .IlpoucxoxxneHue conHeyHou cuctembl. TEMHas marepus U Nutepnera s TOWCKAa  COBPEMEHHOM
TEMHasl DHEPIUsl. uHpOpMallMM O  pa3BUTUM  BcesneHHOM.
Onenka UHQPOpPMAIIUU C TTO3UIUN €€ CBOMCTB:
JIOCTOBEPHOCTH, OOBEKTUBHOCTH, TMOJHOTHI,
aKTyalbHOCTH W T. JA. [loHuMaHue posn
KOCMHUYECKHX UCCIIEI0BAHUM, X HAYYHOTO U
SKOHOMHUYECKOTO 3HadeHus. OOcyxaeHue
COBPEMEHHBIX THUIIOTE3 O MPOUCXOXKICHUU
CoHeyHO! CUCTEMBI
4 Hcnonb3oBanue

BHeaynnTopHasi caMmocTosiTeIbHAsA padoTa CTyAeHTOB

CocraBuTh mpe3eHTanuio Wi KpoccBopia. CocTtaBuTh (Qusndeckoe aomuHo. Pabora co
cioBapém opmyn

WNuTepHera s moucka
M300pKEHUH KOCMHUYECKHX OOBEKTOB W
uH(popMaIuu 00 X 0COOCHHOCTAX
OO6cyxaenue BO3MOYKHBIX
9BOJIIOLMU BceneHHOou.

CLICHApHEB
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9. IlepeyeHb 1a00PATOPHBIX, IPAKTHYECKUX U IPYTHX BHAOB PadoT

NEPEYEHDb
J1a00paTOPHBIX padoT
Koua-Bo paodor: 9
Koxa-Bo yacos: 9
Ne Ne TemblI Ha3panue 1adopaTopHoii paboTbl Koua-Bo
Jadopar. yac
pao.
1 Cucremarizanys mporeccoB, HAOMIOAAIOIIMXCS IPU TOPEHUH CBEYH 1
2 1 HccenenoBanvie NBHKEHUS TeIIA O IEUCTBUEM IIOCTOSTHHON CHJIBL. 1
3 1 W3yuenune 3aK0Ha COXpaHEHUS UMITYJIbCA U PEAKTUBHOTO 1
JIBOKEHHUSI.
4 1 CoxpaHeHHEe MEXaHMUYECKOM SHEPruM TMpu JBIDKeHMH Tena mof | 1
JISMCTBUEM CUJI TSXKECTU M YIIPYTOCTH
5 2 M3mepenune BIaXXKHOCTH BO3/AyXa. 1
6 2 HaGmonenre pocra KpUCcTauioB U3 pacTBOpa 1
7 3 W3yuaenue 3akoHa Oma JIs y9acTKa IeTm. 1
8 3 W3yueHne sBICHUS SJIEKTPOMArHUTHON HHIYKIIUN 1
9 4 Wzyuenue untepdepeHnu u qudpakiiui CBeTa. 1
IMEPEYEHDb
KOHTPOJIbHBIX padoT
Koua-Bo paoor: 6
Koxa-Bo yacos: 6
Ne Ne TemblI Ha3Banue KOHTPOJIBHOH PadoTHI Koxa-Bo
KOHTp.pa0 4yacos
1 1 KonTponbHas padoTa o Teme « MexaHukay. 1
2 2 KontpormpHhas pabota o Teme « OcHoBst MKT». 1
KontposbHas paboTa 1o Teme «JIeKTPOCTaTHKAY. 1
4 Kontponbhas pabota o Teme  «I 'eoMeTpuydecKast ONTHKaY. 1
5 5 KontponbeHas pabota o Teme « CBETOBbIE KBAHTHD. 1
6 6 KonrponbHast pabota 1o Teme « ATOMHas U sifiepHast (pu3Hka 1
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10. YueOHO-MeTOAUYECKOE U MATEPUATBHO - TEXHHYECKOro odecrnevyeHue
YuyeOHUK:
1.B.®./Imutpuea ®uzuka M. MznaTensckuii ieHTp «Akagemusy», 2014
2. B.H. PonuonoB ®usuka M. «tOpaiit», 2017
3.PoivkeBuu A.Il. 3apaunuk o gusuke. 10-11 ki., 2008, dpoda.
YueOHbIE MOCOOHSA

4 Dk3aMeHalmoHHbIe OmeThl ¥ 0TBeThl. M. «JIpoda» 2008r.
5 ['pomos C.B. lllaponoBa H.B. ®u3uka, 10—11: Kaura ning yaurens. — M., 2008.
6 Kabapaun O.®., Opno B.A. DkcnepuMmeHTalibHble 3aaHus 1Mo ¢usuke. 9—11

KJIaCChl: yuyeOHOe mocolue ajsl ydamuxcsl 001eo0pa3oBaTeNbHbIX yUpeKaeHun. — M.,
2009.

7 KacbsnoB B.A. MeTtoauueckie peKOMEHIAIMU IO HCIMOJb30BAHUI0 yUYCOHHKOB
B.A.KacesiHoBa «®usuka. 10 ki1.», «®@usuka. 11 ki1.» opu uzydyeHun pu3nku Ha 6a30BOM
u npoduiibHOM ypoBHE. — M., 2009.

8 KacpsnoB B.A. ®@usuka. 10, 11 k1. TemaTtndeckoe U MOypOYHOE TIJIAHUPOBAHUE. —
M., 2008.
9 Jla6koBckuii B.b. 220 3ama4 1o ¢pu3uke ¢ permeHusMu: KHUra s yJammxcs 10—

11 k1. oOureoOpa3zoBarenbHbIX yupexaeHuil. — M., 2008.

10. Tlpumepnas mporpamma y4yeOHOM gucuuIUIMHBL (usuka. DPI'Y «OUPO»
Muno6pHayku Poccun (PexomenmoBano Denepa’bHBIM  TOCYAapCTBEHHBIM
ABTOHOMHBIM yupexjaeHueMm «DeepabHbIi HHCTUTYT pa3BUTUsa oOpazoBanusy» (OPI'AY
«®HUPO») B KayecTBe NPHUMEPHOM MPOrpaMMbl Il peaju3alld  OCHOBHOWU
npodeccuoHabHOM oOpa3oBarenbHOM mporpammbel CIIO Ha 06aze OCHOBHOrO OOIIETo
o0Opa3oBaHusl ¢ MOJy4YeHHEM cpeaHero obiero oopazoBanust [Ipotokon Ne 3 ot 21 urons
2015 r. Peructpamonnsiit Homep peuensuu 384 ot 23 urons 2015 r. PT'AY «PUPO»

B cocraB y4yeOHO-MeTOAMYECKOT0 M MATEPHAJBLHO-TEXHHYECKOro olecrnedeHust
porpamMmbl yaueOHOU AUCHUIUIMHBI «DHU3uKay, BXOIAT:
* MHOTO(YHKIITMOHAJIbHBIA KOMIUIEKC MPEnoiaBaTesis;
* HarJIsIHbIE TOCOOUS (KOMIUIEKTHI Y4eOHbIX TaOuL, TuiakaThl: «Pu3nyeckrue BeTUUrHBI
u  (dyHgaMeHTaldbHBIE KOHCTAaHTHY», «MexayHaponnas cucrema enunun; CHy,
«llepnognueckas cucrema xumuuyeckux sneMmeHToB [[. M. Menneneesa», moprpersl
BBIIAIOIINXCS YUCHBIX-(PU3UKOB U ACTPOHOMOB);
* HH()OPMALIMOHHO-KOMMYHHKATUBHBIE CPEJICTBA;
*3KpPaHHO-3BYKOBBIE TTOCOOMS
*JJIEKTPOHHBIE U AJIEKTPOHHO-3BYKOBBIE CPEICTBA O0YUCHHUS
OtkpeiTas Qusuka, ypoku ¢uszuku Kupwina u Medoaus, BupryansHas ¢usznueckas
nabopaTtopus.
®uabmbl: buodpuzuka u HTII (1 u 24.)
[Ipenmet u 3agaun OMOPUBHKHY.
BonnoBas reneruka.
CBepXbeCTECTBEHHBIC CIIOCOOHOCTH KUBOTHBIX.
Mup Oyaytero.
10 000 xkaapoB B MUHYTY.
Benukas taitHa BOJBL.
SInepHbie B3pBIBHI.
Tecna Hukouma.
Kunemaruka »uakocTu u rasa.
30



O} deKThl CKIKAEMOCTH Ta30BOM CPEIBI.
O PexThl BAZKOCTH KUAKOCTHU U ra3a.
AspoMHaMuUKa Kpblja.
Caer sipue, 4eM KaKeTcs.
duznueckass XUMHSI.
[TyremectBue B HaHoMup.( 1u24
Ctpoenue aroma.
Kocmuueckas oguccest.
[lyTemecTBre Mo rajakTHKE.
Poxxnenne Beenennon.
TaliHb! cBAIEHHOW BeeneHHou.
YpOoK acTpOHOMHH.
Bce o kocmoce
Buzyanuzanus uagpakpacHOro U3aydeHHUs.
JIBOMHOE JTy4YenpenoMIICHHUE.
Jlazepsl.
Henunerinas onrtuka.
OcHoBHbIC 33724 TMHAMUKH.( 112)
OcHOBHBIE (PU3NYECKUE MMOHATUA TEXHUUECKOMN IIEKTPOMHAMUKHY.
CocTrosiHuEe HEBECOMOCTH.
TepmoauHaMrka OUOIOTHYECKUX MPOIECCOB.
[{uknuueckue rpymnibl Ipeodpa3zoBaHUi B OMOMEXaHUKE.
Mukpoxkocmoc.
[TpukiroueHue Karim BOAbl
YueOHoe 00opyn0BaHMeE:
JEMOHCTPAlMOHHOE 000PY/I0BAHUE:
Hatuuk temneparypst 0-100 C
Hatuyuk Temm. 0-1000 C
Habop nemoncTpannonusiii « TenioBbie SBICHUSD)
Habop nemoHcTpanmoHHbIi «['a30BbIe 3aKOHBI U CBOMCTBA HACBHIIIICHHBIX ITAPOB)»
Bechl TexHHUECKHE C Pa3HOBECAMH JIEM
['urpometp (ncuxpometp) BUT
Habop kamopuMeTpuyecKkux Te
Hab6op «I"a30BbIe 3aKOHBD»
Hab6op «Kpucrannuzauus»
0. Humuaap MepHsiil ¢ HocukoM 100 mu
1. Benepko Apxumena
12. Hacoc BakyymHbIii KoMOBCKOTO
13. Tapenka BakyyMHasi CO 3BOHKOM
14. TTpubop «Coobiaronuecs CoCyabh»
15. CrakaH OTJIMBHOW J€MOHCTPALIMOHHBIHI
16. Muxpockomn nudposoit Digital Blue
17. Tpubop I1XD
22.]J]aTurK IaBICHUS
23.JlaTunk oObeMa raza ¢ KOHTPOJIEM TeMIIepaTyphl
24.  bapomerp-aHepous
25. V3MepuTenb NaBICHUS U TEMITEPATyPhI
HabGop m1st ieMoHCTpalyu 3IeKTPUYECKUX MOoJIeH
31
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JIaT4uK 2IEKTPONPOBOAHOCTH

26.

217,
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52,

JlaTyuK MarHUTHOTO OIS
KomrmekT nudpoBbIx u3mMepuTeNeld Toka U HanpsHKeHUs IEMOHCTPAlMOHHBIN
AMIiepMeTp 1eMOHCTPAIMOHHBINA U(PPOBOI
BonbT™MeTp 1eMOHCTpallMOHHBINA IUPPOBOIMA

[Tpu6Gop Jlenia

Crpenky MarHUTHBIE HA IITATUBAX

W3mepuTens 31EKTPONPOBOIHOCTH U TEMIIEPATYPhI
HaGop nemoHcTparnmoHHsiil «BoHOBas onTHKay
KoMIIIeKT crieKTpanbHbIX TPYOOK ¢ OJIOKOM MUTaHUSA
I"'eneparop 3BykoBoii (0,1 T'-100kI 1)
JlaTyuk 371E€KTPONPOBOJHOCTH
JlaTYuK MarHUTHOTO IO
KoMmiekT uudpoBbIX U3MepuTeseld Toka U HanpsHKEHHs IEMOHCTPAllMOHHbBIN
AmMIiepMeTp 1eMOHCTPAMOHHBIA HU(PPOBOI
BonbT™meTp neMoHCTpaIiMoHHbIN 1TU(POBOIA
Habop 1151 ieMoHCTpanuu 3JIeKTPUUECKUX MOJeH
Habop neMoHCTpalMOHHbIN «DJIEKTPUUECTBO 1»
Habop neMoHCTpaliMoHHbIN «DJIEKTPUUYECTBO 2
Habop neMoHCTpalMoHHbIN «DJIEKTPUYECTBO 3»

Habop neMoHCTpalMoHHbIN «DJIEKTPUUYECTBO 4»

JlemoHcTpanunoHHkIi Habop "Jloruka"

[IITaTuBeI U30IUpYIOIIUE

JInHaMMK HU3KOYaCTOTHBIM Ha MOACTAaBKE

biiok nutanus 24B perynupyemblil

Habop «MarautHoe nose 3eMian»

BricokoBoJibTHBIN ncTOUHKK 30 kKB

HaGop 11t ieMOHCTpalii MarHUTHBIX MOJIEH

J1a00paATOPHOE 00OPYIIOBAHUE:

CoNoarwdDE

10.
11.
12.

Ha6op nabopaTopHblil « DIEKTPUUECTBOY
DnexTpomaraur (Tpancpopmarop) JadbopaTOpPHBIit
Hab6op "llpaktukym "DnexTpoanHaMuka
AwmmepMmertp s1a0.

BoasT™merp 6B na6.

MunuamnepmeTp Jal.

KomrnekT nmpoBoioB

Nctounuk nutanus BY-4M

MarauTt nyroodpasHbiii

Marsurt 1mosocoBoii (rmapa)

Mynetumerp (tun 830)

Mynetumerp (tun 840) st npakTUKyMa

13. Peoctat momsynkoBeIil 6 Om, 3A
14. Habop nabopaTtopHsiii «OnTrKa»
15.Kanopumerp

16.Tepmomerp 1a6. 100 °C
17.JI1abopaTopHas mocyna

32



11. Cnucoxk TuTepaTypsl AJsl CTYACHTOB M IpenojaBaTeis.
JJ1s cTyAeHTOB

1. B.H.Poaumonor ®wusuka, yuedHoe nocooue s CI1O, M., «FOpaiit» , 2017.

2. B.®. JImutpueBa, ®duszuka, ydeOHMK 1 mnpodeccuii U crenuagbHOCTeH
TexHuueckoro nmpoduis, M. «Akanemus», 2014.

3. HmutpueBa B.®. ®usuka i npodeccrii M CHEIUATIBHOCTEH TEXHHUYECKOTO
npoduiis: y4eOHUK JUIsl CTYJEHTOB MPO(EeCCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3aIINA,
ocBauBaromux npodeccun u cnenuranbuoctu CIIO. — M., 2017 Amutpuesa B.®. Ouzuka
st npodeccuit U cnenuanbHOCTe TexHuueckoro mnpoduiss. COOpHUK 3amad: yueo.
nocobue g CTYACHTOB TpOodeCCHOHAIBHBIX 00pa30BaTENbHBIX  OpTraHU3AIIHA,
ocBamBarmux npodeccun u cnenuanbaocTu CIT1O0. — M., 2017

4. JImutpueBa B.®. Owuszuka mis mpodeccHii M cHenuasbHOCTEH TEXHUYECKOTO
npodwtst. KoHTposibHBIE MaTepHabl: yael. TocoOue A CTYACHTOB MPOGeCCHOHATBHBIX
00pa3oBaTEIbHBIX OpraHu3aluii, ocBauBawuX npodeccun u cneruaibHoctu CIIO. —
M., 2016

5. mutpueBa B.®D. dusuka nns npodeccuit U CHEUAIBHOCTEH TEXHUYECKOTO
npoduis.  JlabopaTopHbIii  mpakTUKyM:  y4eb.  mocoOue Il CTYJEHTOB
Mpo(EeCCUOHANIBHBIX 00pa30BaTENIbHBIX OpraHu3aluii, OCBaMBAIOUIUX MPOPECCUU MU
cnenuansHoctu CI1O. — M., 2017

6. Tpodumora T.U., GupcoB A.B. ®Ousuka mna mpodeccuii U crnenuaibHOCTEN
TEXHUUYECKOTO U €CTECTBEHHO-Hay4HOTo npoduneit: COopHuK 3a1au: yued. mocodue s
CTYJIEHTOB MpPO(PECCHOHANBHBIX O00pa30BATENbHBIX OpraHU3aluid, OCBAWBAIOLIUX
npodeccun u cneuuranbHoctu CIIO. — M., 2017

7. Tpodumona T.U., ®upcoB A.B. ®usuka anga npodeccuil M crnenralbHOCTEN
TEXHUUYECKOTO U €CTeCTBEHHO-HAY4YHOTro npoduiieii: Pemenus 3anay: yued. mocodue s
CTYJIEHTOB MPO(ECCHOHANBbHBIX O00pa30BATENbHBIX OpraHU3aluid, OCBAaWBAIOLIUX
npodeccun u cnenuranbuoctu CIIO. — M., 2016

8. ®upcop A.B. ®usmka mis mpodeccuit W CIENMUATBHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAYYyHOTrO mpodwuieil: y4eOHMK [JIsi CTYACHTOB MpPOQECCHOHATBHBIX
oOpa3oBaTenbHBIX OpraHu3aluii, ocBauBaroux npodeccun u cnenuaabHoctr CIIO/mon
pen. T.W. Tpodbumosoii. — M., 2017

Jis npenoagaBareJien
06 obpazoBannu B Poccuiickoit deneparuu: gemep. 3akoH ot 29.12. 2012 Ne 273-D3 (B
pen. @enepanbHbix 3akoHOB OT 07.05.2013 Ne 99-d3, ot 07.06.2013 Ne 120-®3, ot
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, or 25.11.2013 Ne 317-®3, ot
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014
No 135-@3, ot 04.06.2014 No 148-d3, ¢ u3m., BHECEHHbIMU DeiepaIbHBIM 3aKOHOM OT
04.06.2014 Ne 145-@3, B pea. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)
Koncturymust  Poccuiickoit  @epepauuu  (MpUHATA BCEHAPOJIHBIM  T'OJOCOBAHHEM
12.12.1993) (c y4eToM TONpPAaBOK, BHECCHHBIX (heJepaibHbIMU KOHCTHTYIIMOHHBIMU
3akoHamu P® o nonpaBkax k Kornctutyuuu PO ot 30.12.2008 Ne 6-DK3, ot 30.12.2008
Ne 7-©K3) // C3 PO. — 2009. Ne 4. — Cr. 445.
®enepanbhblii 3akoH OT 29.12. 2012 Ne 273-®3 (B pea. denepanpHbIX 3aKOHOB OT
07.05.2013 Ne 99-®@3, ot 07.06.2013 Ne 120-®3, or 02.07.2013 Ne 170-®3, ot
23.07.2013 Ne 203-®3, or 25.11.2013 Ne 317-®3, or 03.02.2014 Ne 11-®3, or
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, ¢ uzm., BHeceHHbIMU DenepanbHbIM 3ak0HOM OT 04.06.2014 No 145-D3) «O6
obpazoBanuu B Poccutickoit deneparuimny.

33



[Ipuka3 MunucrepctBa oOpa3zoBanusi u Hayku P® «OO0 yTtBepxkaeHuu (enepaabHOTO
rOCy/IapCTBEHHOIO  00pa30BaTE€IbHOTO CTaHJAApTa CcpeAaHero (MOJHOro)  0OIero
obpazoBaHus» (3apeructpupoBad B Muntocte PO 07.06.2012 Ne 24480).

[Ipukaz MunoOpuayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHMM W3MEHEHUU B
[Tpukaz MunucrepcTa oOpazoBaHus U Hayku Poccuiickoit deaeparuu ot 17.05.2012 Neo
413 “O0 yTtBepxkaeHuu (henepanibHOro rocyJapCTBEHHOT0 00pa3oBaTENbHOTO CTaHIapTa
cpeaHero (IoJHOTro) o01Iero oopa3oBaHus’ .

[Ipuka3z MunucrepctBa obpazoBanus u Hayku PO ot 31 nmekabps 2015 r. N 1578 "O
BHECEHUHU M3MEHEHUN B (pelrepanbHblii TOCYIapCTBEHHBIN 00pa30BaTeNbHBINA CTaHIApT
cpenHero odiero 0opazoBaHusi, yTBEPKACHHbIN puka3zoM MuHUCTepcTBa 00pa3oBaHuUs
u Hayku Poccuiickoit @enepaunn ot 17 mas 2012 r. N413"

[Tucemo JlemapTamMeHTa TOCYIAapCTBEHHOM MOJUTUKH B cdepe MOATOTOBKUA pPabOumx
kanpoB u 11O Munobpuayku Poccun ot 17.03.2015 Ne 06-259 «PexkoMeHmanuu 1o
OpraHu3allid TOJYYEHUs CpEJHEro oomero oOpa3oBaHus B INpeleiaXx OCBOCHHUSA
00pa3oBaTEIbHBIX MPOTrpaMM CpeIHEro mpodeccuoHaIbHOro o0pa3oBaHUsi Ha 0ase
OCHOBHOTO 00111€r0 00pa30BaHus C yUeTOM TpeOoBaHUN (heepaabHbIX TOCYJapCTBEHHBIX
o0pa3oBaTeNbHbIX CTAHIAPTOB U MOIYyYaeMOU MPOoQecCuu WiIu CIEUaIbHOCTH CPETHETO
npo(heccuoHATBHOTO 00Pa30BAHUDY.

®denepanbHbii 3akoH 0T 10.01.2002 Ne 7-D3 «O06 oxpaHe oKpyKarolieh cpeasl» (B pe.
ot 25.06.2012, c u3m. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr. 133.
[IpumepHasi ocHOBHasi oOpa3oBaTelibHAsh IMpOorpaMMa CpelHero oOuiero oOpa3oBaHMUA,
ono0OpeHHas penieHueM (deneparbHOro y4eOHO-METOJIUYECKOTO OOBEIUHEHHS IO
ob1emy 06pazoBanuto (mpotokost oT 28 uroHs 2016 1. Ne 2/16-3)

JImumpuesa B. @., Bacunves JI. H. ®duzuka mig npodeccuil M crerquanbHOCTEH
TEXHUUYECKOTO MPOuJIsi: METOIMUECKUE PEKOMEHIAIU: METO. mocodue. — M., 2010.

HNuTepHer- pecypcsl
www. fcior. edu. ru (denepanbHblii UEHTP HHPOPMALUOHHO-00PA30BATEIBHBIX
pecypcoB).
wwww. dic. academic. ru (Axagemuk. CroBapy U SHIMKJIONCINHN).
www. booksgid. com (Books Gid. DnekrpoHHas OubIuoTeKa).
www. globalteka. ru (I'mobanreka. ['mobanbpHas 6MOIMOTEKA HAYYHBIX PECYPCOB).
www. window. edu. ru (EquHoe okHO JocTymna K 00pa3oBaTEIbHBIM pecypcam).
Www. St-books. ru (JIyummas yueGnas nuteparypa).
www. school. edu. ru (Poccuiickuii oOpa3zoBarenbHblil nopTai. JocTymHOCTb, KauecTBO,
3¢ (PEKTUBHOCTB).
www. ru/book (DnexTpoHHas OuOIMOTEYHAs CUCTEMA).
www. alleng. ru/edu/phys. htm (O6pa3oBatenbHbie pecypchl MHTepHeTa — Dusnka).
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Www. n-t. ru/nl/fz (HoGeneBckue naypeatsl o pusuke).
www. nuclphys. sinp. msu. ru (lnepuas ¢pusuka B UaTEpHETE).
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TEOPETUYECKHME BOITPOCHI

1. HayuHble METOIBI MO3HAHMS OKPYKAIOIIETo MUpa. Posib 3KCepUMeHTa U TEOpHH B
IIPOLIECCE TTO3HAHUS.

2. Hayunsbie runoresbl. Ousznueckue 3akonbl. Ousnueckne Teopun. MexaHu4eckoe
JBU>KEHUE U €r0 BUIBL.

3. OTHOCHUTENBHOCTh MeXaHWdeckoro aBmwkeHus. Cuctema otcuéra. CKOpPOCTb.
VYckopenue. [IpsMonuHeliHOE paBHOYCKOPEHHOE JBHKCHUE.

4. llepmoiii 3akoH HpioroHa. WuepumanbHble cuctembl otcuérta. Cuna. Macca.
Bzaumonencrue ten. Bropou 3akoH HetotoHa. Tpetuit 3akon HeroToHa.

5. Hmmnynbce Tena. 3aKOH COXpaHEHUs: UMITyJbca. PeakTMBHOE IBUKEHHUE B PUPOJIE U
TEXHUKE.

6. 3axon BcemupHoro tsarorenus. Cuna Tspkectd. HeBecoMocTb.

7. Cuna tpenus ckonbxenus. Cuia ynpyroctu. 3akoH ['yka. PaboTa.

8. Mexanuveckas dHeprus. KuHeTnyeckas W TOTEHIIMANBbHAS JHEPTUsi. 3aKOH
COXPAaHEHMS YHEPTUHU B MEXaHUUYECKUX IPOLIECCAX.

9. Mexannyeckue kosebanus. CBOOOIHBIE W BHIHY)KIEHHBIC KojeOaHUs. Pe3oHaHc.
[IpeBparieHue 3Hepruu Npyu MEXaHUYECKUX KOJIEOaHUX.

10. Bo3HUKHOBEHHE aTOMUCTUYECKON TUTIOTE3bI CTPOCHHS BEIIECTBA.

11. Uneanvubiit Ta3. OcHoBHOe ypaBHeHne MKT raza. AOcostoTHasi Temrieparypa -
Mepa CpelHEH KUHETUYECKOW SJHEPTUHU TEIUIOBOIO IBUKEHUS MOJIEKYII.

12. JlaBnenue ra3a. YpaBHenue MenpeneeBa - Kitaneiipona. M3omnporiecchl.

13. Ucnapenne u koHneHcauus. Pabota B TepmoauHamuke. BHyTpeHHSS sHeprus.
ITepBblii 3aKOH TEPMOAUHAMUKHU.

14. AnmaGatHbiii iporiecc. BTopoii 3aKoH TepMOIUHAMUKH.

15. HaceblieHHbIE ¥ HEHACHILLIEHHBIE Mapbl. BiaakHoCTh Bo3ayXa.

16. B3ammopeiicTBue 3apshKeHHBIX Tel.  3akoH Kyrnona, 3akoH  COXpaHEHUS
ANEKTPUYECKUX 3aPSAI0B.

17. DnekTpuyeckoe noie.

18. KonneHcarop. DieKTpoEMKOCTh KOHICHCATOPA. DHEPTHS 3apsHKEHHOTO KOHICHCATOPA.
IIprMeHeHre KOHAEHCATOPOB B TEXHUKE.

19. Dnexrpudeckuii Tok. PaboTa 1 MOITHOCTH B I[EMH TOCTOSTHHOTO TOKa. 3akoH OMma
JUIS1 TIOJTHOU LIETIH.

20. DnexTpuyecKuid TOK B MeTajuiax. DIEeKTPOHHBIN ra3. PaboTa Beixoaa.

21. DnexkTpuyecKuid TOK B DJEKTPOJIMTAX. OJNEKTposin3. 3akoHbl dDapajes.
[IpuMeHeHune IEeKTPOIN3a B TEXHUKE.

22. DnekTpuyeckuil TOK B ra3ax W Bakyyme. Monuzanus raza. Bugsl ra3oBbIx
pa3psnos. [lonstue o miazme. CBOMCTBA U MPUMEHEHHE SJIEKTPOHHBIX ITYyYKOB.

23. DIIEKTpUYECKUT TOK B moJynpoBoaHuKax. CoOCTBeHHas  MPOBOJUMOCTD
MOJIyPOBOIHUKOB. [10ynpoBOIHUKOBBIE TPHUOOPHI.

24. MarautHoe mone. JlecTBHE SIEKTPHUYSCKOrO TOJIST Ha DIJICKTPHYCCKHH 3aps |
OIBITHI, WITIOCTPUPYIOIIME 3TO AeiiCTBUE. MarHUTHAs MHIYKLIMSL.

25. ITomympoBogauku. [1oaympoBOHUKOBEIE TPUOOPHI.

26. SIBneHue  DNEKTPOMArHUTHOW  WHAYKIMU.  MAarHuTHBIM —~ MOTOK.  3aKOH
ANEKTPOMAarHuTHOM nHAyKuuu. IIpasnio Jlenna.

27. CBoOOHbIE M BBIHY)XJEHHBIC AJIEKTpOMarHuTHble Koyiebanus. KomebarenbHbii
KOHTYDp. [IpeBpaiiienue sHepruu nNpu 3JIEKTPOMArHUTHBIX KOJIEOAHUSX.

28. SIBnenue caMOMHIYKUMU. HIYKTUBHOCTb. DHEPIHsi MATHUTHOTO MOJIS.
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29. DNEeKTpOMarHUTHOE TMoJje. DJEKTPOMAarHUTHbIE BOJHBL. BoOIHOBBIE CBOWCTBA
cBeTa. Bubl 37IeKTpOMAarHUTHBIX U3TYYCHUN U UX IPUMEHEHHUE.

30. IToctynarel  OuHmTelHa. [IpocTpaHCTBO W BpeMs CHEIUMAIbHOW TEOpPUHU
OTHOCUTEILHOCTH.

31. CBsi3b Macchl ¥ SHEPTUHM CBOOOAHON YaCTHUIIbl. DHEPTHs TTOKOSI.

32. OmnbiThl Pezepdopaa mo paccesiHuio anbgha-yacTHil.

33. Snepnas mozaenb atoma. KBantoBsie noctynatel bopa. Jlazepsi.

34. VcmyckaHue u norjolieHue ceera atomamu. CreKTpsl.

35. KantoBeie cBoiictBa cBera. Potoaddekr u ero 3akoHbl. IIpumeHEeHUe
dotorddexra B TEXHUKE.

36. Cocras sipa aroma. SAnepHbie cuibl. JledekT Macchl 1 SHEpTrHsl CBSI3M SApa aToma.
Snepneie peakuunu. SnepHas sHEpreTHKA.

37. Conneunas cuctema. 3BE3/IbI U ICTOUHUKH UX dHepruu. ['amakTuka.

38. PagnoakTBHOCTH. Buabl pagnoakTHBHBIX W3TYYSHUH U METOMBI UX PETHCTPAIIUH.

BinsiHME NOHM3HUPYIOIIMX U3JIyY€HAN HA )KUBBIE OPTaHU3MBL.
[TPAKTUYECKUE 3AJAHUA

1. KauectBeHHas 3ajaya Mo TeMe «3aKOHBI COXpPAHEHHUS B MEXaHUKE». 3aJlaHue Ha
(GbopMyITUpPOBKY  THUIOTE3bl  OIbITA,  YCJIOBUM  MPOBEACHUS W BBIBOJIOB.
OKCnepuMeHTalbHOE  3ajaHue 1o TeMe «OnThkay: OIpeAesieHHe IoKazaTess
MPEJIOMIICHUS CTEKIIA.

2. DKcrnepuMeHTalIbHOE 3ajaHue mo Teme «MouekymsipHas (u3nKa»: HaOJIoIeHUe
W3MEHEHHMs IaBJICHUS BO3/lyXa NIPU U3MEHEHUH TeMIIepaTyphl U 00bEMA.

3. KauecTtBenHnas 3aiaya o teme «IEKTPOCTATHKA.

4. DKcnepuMEHTAIbHOE 3ajJaHue 1o TeMe «MarHuTHoe ToJie»: HaOIIoAcHHe
B3aUMOJENCTBUS OCTOSIHHOTO MArHUTA U KaTYILIKU C TOKOM.

5. 3amanue Ha (QOPMYIUPOBKY THIOTE3bl OIbBITA, YCIOBUW €ro MPOBEACHHUS U
BBIBOJIOB.

6. KauecTBenHnas 3amava mo teme «MoteKysapHast GU3HKaY).

/. DxcrepuMeHTalIbHOE 3a/ianue 1o Teme «OCHOBBI TepMoauHamMuku»: [locTpoenue
rpaduka 3aBUCUMOCTH TEMIIEPATyphbl OT BPEMEHU OCTHIBAHUSI BOJIBI.

8. KauecTtBennas 3agada o temMe « MarHUTHOE TIOJIEY.

9. DkcmepuMeEHTaNBHOE 3a7aHKe M0 TeMme «JlMHaMuKay»: MpoBEpKa 3aBUCHMOCTH
nepuo/ia KojaebaHuii MasiTHUKA OT IJTUHBI HUTH.

10. OkcriepuMeHTaNbHOE 3aJaHhE€ 10 TeMe «DJEKTPOMArHUTHAS — WHAYKIAS:
HaOTIOZICHUE SBJICHUS JIEKTPOMATrHUTHOW MHTYKITHH.

11. KauectBeHHas 3aiaua 1o teme «CTpoeHue aTOMHOTO SIPay.

12. DkcriepuMeHTaIbHOE  3aJaHue 10  TeMe  «DJEMEHTBl  JJIEKTPOCTATUKI
HaOIIOICHUE DIICKTPU3AINH TEll.

13. DkcnepuMeHTanbHOE 3aaHue Mo paszeny «MosnekymsipHas (pusukay: M3mepenue
BJIQYKHOCTHU BO3/TyXa MIPU MOMOIIM TEPMOMETPA.

14. KavectBenHas 3anaya no teme «Ctpoenue aroma. PotoaddexTy.

15. KauectBeHHas 3aaya no teme «CtpoeHue BceneHHOn.

16. KayecTBeHHas 3a7aua 1o teMe « JIeKTPOMArHUTHBIE BOJTHBD.

17. DxcniepumeHTaNIbHOE 3a/jaHue 10 TeMe «CBOMCTBAa MKUAKOCTEH M TBEPABIX TEI»:
HabGnronenue siBneHust noabEMa *UJIKOCTH B KaWILIsIpe.

18. KauecTBenHas 3amada o teme «Kuaematukay.

19. KauecTtBenHas 3agaua 1o reMe «3aKOHbI TEPMOAMHAMUKI.
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20. DkciepuMeHTanbHOE 3a7aHue 1o Teme «J/[uHamuka»: mocTpoeHue rpaduka
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT yIJTUHEHUS.

21. KayectBeHHas 3afada o teme «CTpoeHue ra3oB, KUIAKOCTEH U TBEPABIX TEI.
OkcnepuMeHTanbHOe 3anaHue 1o TeMme «lloctosHubll Tok»: u3Mepenue JIJIC u
BHYTPEHHETO COMPOTHUBJICHUS UICTOYHUKA TOKA.

22. KayecTBeHHas 3a/1a4a Mo TeMe «DIEKTPUUECKHUI TOK.

23. DKcriepuMeHTalIbHOE 3a/lanue 1o Tteme «KuHemaTukay: onpeesieHue YCKOPEHUs
CBOOOJTHOTO MaJICHHUS.

24. DxcniepuMeHTaIbHOE 3aaHue 1Mo TeMe «IlocTosSHHBIN TOK»: MocTpoeHue rpaduka
3aBUCUMOCTH CHJIBI TOKA OT HAIPSHKCHHUS.

25. KauecTBeHHas 3aja4a 1mo teme «3aKOHbI JUHAMUKI.

26. KauecTBenHnas 3agava 1mo teme «CTpOeHHE aTOMHOTO SIAPa.
TEKCTOBBIE 3AJIAHU A

1. Tekcr mno paszneny «ONEKTPOJMHAMUKA», COAEPXKAIIUN HHPoOpMAIO 00
WCIIOJIb30BAaHUM PA3JIMYHBIX JIEKTPUUECKUX YCTPOUCTB

2. Tekct no pazneny «KBanToBast pusmkay, CoaepKalinuii OMMCaHUE OIBITA.

3. Tekct mo pazmeny «MonekynspHas ¢Qusuka», CcoaepKalluii OMHCaHHE
rcnoJib30BaHus 3akoHOB MKT u TepMoaAMHaMUKH B TEXHUKE.

4. 3anaHde Ha TMOHHMMAHHME OCHOBHBIX MPHUHIIMIIOB, JICKAIIUX B OCHOBE PadOTHI
YCTPOWCTBA.

5. Teker mo pasneny «IJIEKTPOJUHAMUKA», COJEPKALUN ONucaHue (HU3NIECKUX
SIBJICHUW WJIM MPOIIECCOB, HA0JII0/IaeMbIX B MPUPOJIE WIIM TOBCEIHEBHON KU3HU.

6. Texct mo pasmeny «MexaHuka», colepiKauuil onucanue (PU3NIECKUX SBICHUN
WJIH TIPOIIECCOB, HAOIIOAAEMBIX B MIPUPOJIE UM MOBCEIHEBHON KU3HU.

7. Texct mo pazmeny «MounekymsipHas ¢u3nKa», COAEPXKAIIMNA OMUCAHHE OIbITa,
3a/1anus Ha (OPMYITHPOBKY THITIOTE3bI OIBITA, YCIOBUIA, BEIBOJIOB.

8. Texkct mo pasneny «MonekymsapHas pu3nkay, comepikaniuil onmucanue HU3HIECKuX
ABJICHUI WM TPOLIECCOB, HAONIONAEMBbIX B MPUPOAE WM B TMOBCEIHEBHOW KU3HH.
Teker 1o pazgeny «IJeKTPOAMHAMUKAY, COJIEp KAIlUi onrcaHne (PU3NUECKUX SBICHUM
WM MIPOLIECCOB, HAOIIOAAEMBIX B IPUPOAE WU MOBCEIHEBHOW KU3HU.

9. Tekct no pazueny «MexaHHKay, COAEPKAIINN ONMCAHUE OTBITA.

10. Tekct mo Teme «DIEKTPOMArHUTHBIC IOJIS», COJEpKamuii WHGOPMAIHUI0 00
AIEKTPOMArHUTHOM 3arpsiI3HEHUU OKPYKAIOUIEH CPEIbI.

11. Tekct mo Teme «Snepnas dusmkay, comepxamuii WHOOPMAIUIO O BIMSHUAU
pauanuu Ha >KHUBbIE OPTaHU3MBI.

12. Tekct no pazneny «MonekynsipHas GU3MKa», CoNEPKaIIHii OMIMCAHUE OTIBITA.

13. TexcT no pazaeny «INeKTPOAMHAMHKAY, COJIEPKAIINUNA ONMMUCAHUE UCTIONB30BaHMUS
3aKOHOB 3JIEKTPOAMHAMUKH B TEXHUKE.

14. Texct mo pazgeny «INEKTPOAMHAMUKA», COACPIKAIIHMN onucaHue (HU3NUIECKUX
SBJICHUW WJIM MPOIIECCOB, HA0JII0/Ia€MbIX B MPUPOJIE WIIM TOBCEAHEBHON KU3HU.

15. Teker no pazneny «MexaHuka», coAepIKaluil ONrMcaHue UCIOIb30BaHMs 3aKOHOB
MEXaHHUKHU B TEXHUKE.

16. TexcT no pazneny «IeKTPOIUHAMUKAY, COACPKAIINI ONMCaHUE HUCIIOIb30BaHUE
3aKOHOB AJIEKTPOJUHAMHUKHU B TEXHUKE.

17. Texct no pazneny «KBantoBas pusukay, coaepKaliuii OMMCaHUue UCIIOIb30BaAHUS
3aKOHOB KBaHTOBOM, aTOMHOM (PU3UKU B TEXHUKE.

18. TekcT o pazaeny «JIEKTPOIUHAMUKAY, COACPIKALIII OTMCAaHKE OIIBITA.
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19. Tekcr no pazneny «MexaHuka», coaepkalinii HHpopMaluio 0 Mepax 6e30MacHOCTH
NpU UCIIONb30BAaHUU TPAHCHOPTHBIX CPEACTB MM IIYMOBOM 3arps3HEHUH OKPY)KaroIIeh
CpeJibl. Tekct mo Teme «TemnoBble ABHUraTenH, cojaepKalivi HHPOpPMALUIO O
BO3/ICHCTBHMHU TEIUIOBBIX JBUraTesel Ha OKPYXKAIOIIyI0 Cpeay.

20. Texcr no paszneny «MexaHHKa», COJAEpKAIIUN ONMCAHUE 3aKOHOB MEXAaHUKU B
TEXHUKE. Texkcr mo pazneny «MonekynsipHas (u3uKa», COAEpKALIUMM ONMCaHUE
SBJICHUH WJIM IPOLIECCOB, HAOIIOAAEMBIX B IPUPOJIE WM B IOBCEAHEBHOM JKHU3HH.

21. Tekcr no pazneny «KBaHTtoBas Qpusukay, coaep Kaluil ONUCaHUE UCIOIb30BAHUS
3aKOHOB KBAaHTOBOM, aTOMHOM WJIM SIICPHOMN (DH3HKHU.

22. Tekct no pazaeny «MomnekyisipHasi pu3nkay, coaepKaiuil onucanue PU3nIecKux
SBJICHUI WJTK TPOLIECCOB, HAOIIIOJAEMbIX B MPUPO/JIE UM B TOBCEIHEBHOM JKU3HH.

23. Tekcr mo Teme «KBanTOBasg (¢u3MKa», COACpXKAIIUNA OMUCAHHE (PUIUIECKUX
SBJICHUI WJIA TIPOIIECCOB, HAOIIOJaeMbIX B IPUPOJIE WM B TIOBCEHEBHOM JKU3HHU.

24. Texcr mo pasneny «MexaHuKkay, conepkalMidi onucaHue (U3NIECKHUX SBICHUN
WJIH TIPOLIECCOB, HAOIIOIaEMBIX B IIPUPOJIE.

25. Tekct mo pazmeny «DJEKTPOAMHAMUKA», cojepxamuid uHbopMaruoo 00
UCIOJIb30BAHUN PA3IUYHBIX IEKTPUUECKUX YCTPOUCTB.

26. Tekcr no pazgeny «SJIEKTPOJIUHAMUKAY, COAEPKALUI OMUCAaHUE UCIIOJIb30BAHUE
3aKOHOB 3JIEKTPOJIMHAMUKU B TEXHHUKE.
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IIpuMepHbIe TeMbI pepepaToB (A0KJIAA0B), HHAUBUAYAJIbHBIX IPOEKTOB
* Anekcaugap ['puropseBud CToneToB — pycckuil GU3MK.
» Anekcanap Crenanoud [lonoB — pycckuil yueHsblil, n300peraTensd paano.
* ANIbTepHAaTUBHAs DJHEPIETHKA.
* AKyCTHYECKHE CBOMCTBA NOJYIIPOBOJHUKOB.
* Aanpe Mapu Amnep — OCHOBOIOJIOKHHK JJIEKTPOJUHAMUKH.
* ACUHXPOHHBIN JBUTATENb.
* ACTepou/ibl.
* ACTpOHOMMUS HAIIMX JHEH.
» AtomHas ¢usuka. M3otomnsl. [IpumeHenne paanoakTUBHBIX H30TOIOB.
* beCKOHTaKTHBIE METO/IbI KOHTPOJISI TEMIIEPATYPBI.
* bunonspHeie TPaH3UCTOPHI.
* bopuc CemenoBu4 SAko6u — Gu3HK U U300peTaTeb.
* Benuuaiiime oTKpbITUA (PUUKH.
* Buzpl anexkTpudeckux paspsaaoB. DJIEKTPUUECKUE pa3psiibl Ha CIIyKO€e YeloBeKa.
* Biiusinue nedexToB Ha hu3nuecKue CBOICTBA KPUCTAIIIOB.
* BcesleHHas U TeMHast MaTEpUs.
e ["anuneo ['anmunein — OCHOBATENb TOYHOI'O €CTECTBO3HAHUS.
* ['onorpadus u ee npuMeHeHue.
* J[BM>KeHUE Tella IEPEMEHHON MacCChI.
* ludpakius B HaIICH KU3HMU.
* JKunxne kpucTasibl.
* 3akoHbl Kupxroda a1 37eKTpu4ecKoil LenH.
* 3aKOHBI COXPAHEHNs B MEXAHUKE.
* 3HaueHue OTKPBITHI | anues.
* Urops BacunbseBuy KypuatoB — (pu3suk, opranuzatop aTOMHOM HAyKW U TEXHUKHU.
* lcaak HptoTOH — co3farenb KI1acCUYeCKOn (PU3UKH.
* lcnonb30BaHMUE IIEKTPOIHEPTUN B TPAHCTIOPTE.
* Kinaccugukanus 1 xapakTepUCTUKH 3JIEMEHTAPHBIX YaCTHUL.
* KOHCTpYyKIIMOHHAs IPOYHOCTh MATEPHUAIIA U €€ CBA3b CO CTPYKTYPOH.
* KoHCTpYyKLIMS ¥ BUZBI JIA3EPOB.
* Kpuonnekrponuka (MUKpO3JIEKTPOHUKA U XOJION).
* JIazepHbI€ TEXHOJIOTUU U UX UCIIOJIb30BAHHUE.
* Jleonapno na Bunun — y4eHsIit 1 ©300peTaTeb.
* MaruuTtHble u3MepeHus (MPUHLMIBI TOCTPOEHUSI TPUOOPOB, CIIOCOOBI U3MEPEHUS
MarHUTHOTO MOTOKA, MArHUTHOW MHIYKIIMH).
» Maiikn ®@apaneit — co3gaTenb y4eHHs 00 3JIEKTPOMarHUTHOM IOJIE.
* Makc IlimaHk.
* MeTo1 MeYeHBIX aTOMOB.
* MeTtopl HaOMIOEHUS U PETUCTPAIIMHU PAIUOAKTUBHBIX U3TYYEHUN U YACTHII.
* MeToasl onpenesieHus IIOTHOCTH.
* Muxaun BacuibeBrud JIOMOHOCOB — y4Y€HBIN SHLIUKIIONEAUCT.
* Monenu aroma. OneiT Pesepdopra.
* MoJieKyJIIpHO-KMHETHYECKAs TEOPHS UICAIbHBIX ra30B.
* MoJiHHsT — ra30BbIN pa3psi B IPUPOIHBIX YCIOBUSX.
* HanoTtexnonorus — MeXIUCHUIUIMHAPHAS 001acTh (yHIaMEHTAIbHON U MPUKIa/-
HOM HAyKHU U TEXHUKH.
* Huxona Tecna: ;ku3Hb 1 HEOObIYATHBIE OTKPBITHSI.
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* Huxonait KonepHuk — co3aareis reIMoLeHTPUIECKOM CUCTEMBI MUPA.
* Hunbe bop — onuH u3 co3nareneit COBpeMeHHOU (PU3UKH.

* Hykneocunre3 Bo BeeneHHoM.

* O0ObsAcHEeHHE POTOCUHTE3a C TOUKHU 3pEHUS (DU3UKHU.

* OnTUYECKUE SABIICHHS B IPUPOJIE.

* OTKpBITHE U TPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXITPOBOJAUMOCTH.
* [IepeMeHHBI PEKTPUYECKUI TOK U €r0 NPUMEHEHHUE.

* [[ma3mMa — 4eTBEpPTOE COCTOSIHUE BEILIECTBA.

* [InaneTst CONHEYHOUM CUCTEMBI.

* [TonynpoBOAHUKOBBIE TATYMKHA TEMIIEPATYPHI.

* [I[puMeHeHre )KUIKUX KPUCTAIUIOB B IPOMBIIIJIEHHOCTH.

* [I[pumeHeHne sIAepHBIX PEAKTOPOB.

* [Ipupona peppomaraerusma.

* [Ipo0iieMbl IKOJIOTHH, CBSI3AHHBIE C UCIIOJIBb30BAHUEM TETIOBBIX MAILIMH.
* [Ipon3BoaCcTBO, IEpeEAayYa U UCIIOJIB30BAHUE DIIEKTPOIHEPTUN.

* [Ipoucxoxaenue COIHEYHON CUCTEMBI.

* [Ibe303exTpuyecKuil 3PPEeKT ero NpuMeHeHHe.

* Pa3ButuHe CpeacTB CBA3M U PALMO.

* PeakTuBHBIC JBUTATENIN U OCHOBBI PAOOTHI TETLIOBOM MAIlIUHBI.

* PeukToBO€E U3IydeHHUE.

* Pentrenosckue syun. Mcropust otkpsitus. [Ipumenenue.

* Poxx1eHME U DBOJIOLIAS 3BE3 .

* Posip K.O.1{ln0IKOBCKOTO B pa3BUTHHA KOCMOHABTHKMU.

* CBET — DJIEKTPOMArHuTHas BOJIHA.

* Ceprei [1aBnoBnu KoponeB — KOHCTPYKTOP M OpraHM3aTop IMPOU3BOJICTBA PAKETHO-
KOCMUYECKOW TEXHUKH.

Cuitbl TpeHus.

» CoBpeMeHHas CITyTHUKOBAs CBS3b.

» CoBpemeHHas (u3nUecKasi KapTuHa MUPA.

* COBpEMEHHBIE CPEJICTBA CBSI3U.

* ConHIle — MCTOYHUK KU3HH Ha 3eMIIe.

* TpaunchopmaTopsl.

* YIIbTpa3ByK (MOJy4€HUE, CBOMCTBA, IPUMEHEHHUE).

* YrpaBisieMblii TEPMOSIICPHBIA CUHTES.

* YCKOPUTENM 3aPsKEHHBIX YACTHILI.

* @u3uKa U My3bIKa.

» duznueckre cBOMCTBA aTMOChEPHI.

* GOTORIIEMEHTHI.

* ®orordpdexr. [Ipumenenue siBnenus Goroaddexra.

» Xanc Kpuctnan Opcres — OCHOBOMOJIOKHUK 3JIEKTPOMArHETU3MA.
* YepHbI€ IBIPHI.

* [IIkana 3JIeKTpPOMArHUTHBIX BOJIH.

* DKOJIOTUYECKUE TPOOIEMBI ¥ BO3MOXKHBIE ITyTH UX PEIICHUS.

* DJIEKTPOHHAsI POBOAUMOCTh METAIOB. CBEPXIIPOBOIUMOCTb.

* Omunnit Xpuctuanoud Jleni — pycckuii Gpu3uk.
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Ipuaoxenne Ne3d

IlepeyeHb TUYHOCTHBIX Pe3YJIbTATOB C Y4€TOM BOCIIMTATEIbHOWH HANIPABJIEHHOCTH

Bocnutanue siBisieTcs OTHOM M3 BaXKHEHIIIUX COCTABJISIOMIUX 00pa30BaTEIBLHOIO
nporiecca. CoOBpEeMEHHBIM  HAlMOHAJIBHBIA  BOCHUTATENIbHBIA  Haean - 3TO
BBICOKOHPABCTBEHHBIN, TBOPYECKUM, KOMIIETEHTHBIN rpaxaaHud Poccun. [Joctmxenune
oOIMX KOMIIETEHIIMA W JIMYHOCTHBIX pe3ynbTaroB, npeaycMoTpeHHbix ®I'OC CIIO
[IIIKPC, sBaseTcss uenblo pabouyedt mporpamMmbl BocnuTaHus. B cBoio odepens,
conepxkanue yuyeOHo nucuurmiuHel OV][.10 ®duszuka obecrieunBaeT MAOCTUKEHUE
0Oy4aroIMMUCs CIEAYIOUX JIMYHOCTHBIX PE3yJIbTaTOB:

Kox HaumenoBanue pe3yjbTaTa BOCIIUTAHUA

JIP 7 | HaBbIKU COTpYAHUYECTBA CO CBEPCTHUKAMU, AETHbMHU MIIAJILIETO BO3PACTa, B3POCIBbIMU B
00pa3oBaTeNbHOM, OOIIECTBEHHO TOJIC3HOH, YIeOHO-HCCIIeI0BATEIbCKON, TIPOSKTHOM U
IPYTUX BUAAX JIEATEIbHOCTH

JIP 9 | ['0TOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE caMO00pa30BaHUIo, Ha
MIPOTSHKEHUH BCEH KU3HU; CO3HATENIbHOE OTHOLICHHE K HETIPEPhIBHOMY 00Pa30BaHUIO KaK
YCIOBUIO yCIIEUTHON MPO(EeCCHOHANBHOM U 00IIIECTBEHHON AESITENFHOCTH

JIP 11 | IlpunsTHE M peanu3aiuio EHHOCTEH 3J0pOBOT0 U 6€301acHOr0 00pa3a KU3HH,
MOTPeOHOCTH B (PU3HMUYECKOM CAMOCOBEPIICHCTBOBAHHH, 3aHATHSIX CIIOPTUBHO-
03JJOPOBUTEIILHOM IEATEIBHOCTBIO, HENIPUATHE BPEIHBIX ITPUBBIYEK: KYPEHUS,
yIoTpeOIeHUS ATKOT OIS, HAPKOTHKOB

JIP 13 | Oco3HanHBIi BIOOp Oyaymiei mpodeccun U BO3MOXKHOCTEN pealn3alui COOCTBEHHBIX
YKU3HEHHBIX IUIAHOB; OTHOILIEHUE K MPO(ECCHOHATIBHOM NeATEIbHOCTH KaK BO3MOKHOCTH
y4acTus B PELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCY1APCTBEHHBIX, OOIIEHAOHAIbHBIX
npobiem

JIP 14 | ChopMupoBaHHOCTH IKOJIOTHUECKOTO MBIIUICHUS, TOHUMAaHUS BIUSHUS COIMATBHO-
SKOHOMHUYECKUX MPOIIECCOB HAa COCTOSTHUE MPUPOTHON U COIMATBLHOM CpeIbl; MPUOOpETeHHE
OMbITA FKOJIOTO-HAMPABICHHON JEATEIbHOCTH

42



IIpunoxenue Ned
Coaeprkanue THCHUILVINHBI € Y4€TOM NPO(ecCHOHAIBLHOI HANIPABIEHHOCTH

[IperonaBanne o00me00pazoBaTeNbHON AMCHUIUIMHBL DH3UKA C  Y4ETOM
npo(ecCHOHANbHOM  HAMpPaBJIEHHOCTH OCHOBHBIX  00pa3oBaTelbHBIX MPOTrpaMMm
cpenHero mpohecCHOHATBPHOTO 00pa30BaHus, peaIn3yeMbIX Ha 6a3¢ OCHOBHOTO OOIIIETO
oOpasoBanus (yrB. Pactopstkennem Munmpocserienust Poccuu ot 30.04.2021 Ne P-98)
OCYIIECTBIISIETCS 32 CYET BHEAPEHMSI B pab0Uyr0 MPOrpaMMy NPUKIIAIHBIX 33 1aHUN:

B cBsi3u ¢ 3TUM B CTPYKTYypy pabodyeil mporpammsl Mo 00I11e00pa3oBaTeIbHOI
mucuuiuiiHe Pusnka B npodeccHoHanbHbIe OJIOKM BKIIIOYEHBI TEKCTOBBIE 3a/lauH,
COOTBETCTBYIOIIHNE TPOPECCHOHATBHOW HAPABICHHOCTH.
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