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PabGoyass mporpamMma JIHUCUMIUIMHBI PACCMOTpPEHA Ha YYEHOM COBETE
Muacckoro ¢punuana ®I'BOY BO «Henl 'V» u pekomeH0BaHA K YTBEPKICHUIO

(mpotoxkon 3acemanust Ne 9 or 11 mapra 2026 rozga).

[Ipencenarens YueHoro cosera %/ / T. B. ManbkoBa /
4

PaGouas mporpamma quciuIuiMHb pazpaboTaHa Ha OCHOBE (eepalbHOTO
rOCYyIapCTBEHHOTO  00pa3oBaTeNbHOrO  CTaHAapTa  CpemHero  oOIero
oOpaszoBaHus, yTBepkiaeHHoro Ilpmkazom Munnpocsemenuss Poccun ot
12.08.2022 N 732 u mpuMepHO#H MPOTpaMMBbI TI0 JTaHHOW 001Ie00pa3oBaTeIbHON
JTUCITUTUTMHE, PACCMOTPEHHOW M OJ00peHHOW Ha 3acemanmu llemarormueckoro
cosera ®I'bOY JII1O UPIIO (ITpotokon Ne 13 ot 29.09.2022 r)
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1. TACIIOPT TPOT'PAMMBI YYEBHOM JJUCHUILJINHBI
1.1. OOGnacte NpUMEHEHUS IPOrPAMMBI

Pabouass mporpamma yueOHol mucturuiHel I1J[.03 ®wusuka sBiIsieTcS YacThIO
OCHOBHOM TpodecCHOHAbHON 00pa3oBaTeibHOM Tporpammbl B cooTBercTBUH ¢ PI'OC mo
cnenuanbHocTr CITO 09.02.07 MH(bOpMaoHHBIE CHCTEMBI M TPOTPAMMUPOBAHUE.

1.2.  MecTO QUCUUIUIMHBI B CTPYKTYpPE MPOTPAMMBI ITOATOTOBKH CIIEIIHATIHCTOB CPEITHETO
3BEHA

Huctmmumna [1/1.03 «®usuka» sBisiercss 00s3aTelbHON TPOPHUIBHON AUCIUTUTHHON
00111€00pa30BaTEIHHON MOATOTOBKH.

1.3. Ilenmm w 3amadu OCBOCHWS YUSOHOW JAHCIUTIIHMHBI

ConepkaHre TpOrpamMMbl HAMpPaBJIICHO Ha CIEAYIONIAE IICIM OCBOCHHS Y4YCOHOM
T CIATUTHBI:

- OCBOGHHE 3HaHMK O (yHIAMEHTATBHBIX (U3MYECKUX 3aKOHAX W TMPHUHIUIAX,
JIeXKAIINX B OCHOBE COBPEMEHHON (PU3MUECKON KapTHHBI MUPA; Han0oJee BAXKHBIX OTKPBITHIX
B 00acT (PM3UKH, OKA3aBIINX OTPEIEIAIONISe BIMSIHIE HA PA3BUTHE TEXHUKH U TEXHOJIOTHH;
METOJIaX HAYYHOTO IMO3HAHUS TTPUPOJIBI;

- OBJIQJICHUE YMEHHUSAMH TPOBOJAUTH HAOIIOJACHUS, TUIAHUPOBATh M  BBIMOJHATH
AKCIIEPUMEHTHI, BBIJIBUTATh TUIIOTE3bl M CTPOUTH MOJICIH, IPUMEHSTH IMOJTYYCHHBIC 3HAHUS 10
¢buzuke I OOBSCHEHHS Pa3HOOOpPa3HBIX (U3MYECKUX SIBJICHUH W CBOWCTB BEIECTB;
MPAKTUYECKH HKCITOJIb30BaTh (PU3MYECKHE 3HAHUS, OIEHHUBATh JOCTOBEPHOCTh €CTECTBEHHO-
Hay49HOU MH(POPMAIINH;

- pa3BUTHE II03HABATEJIBHBIX HWHTEPECOB, MHTEIUICKTYaIbHBIX M  TBOPYECKUX
CHOCOOHOCTEH B mpolecce MpHOOpeTeHUsl 3HAHU U YMEHHH Mo (DU3HMKE C HCIOIb30BaHHEM
Pa3IMYHBIX HCTOYHUKOB WH(OPMAIIMU U COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTHH;

- BOCHUTaHHE YOEXKJIEHHOCTH B BO3MOXXHOCTH TO3HAHHS 3aKOHOB MPHUPOJIbI,
WCIIOJIb30BaHUS JIOCTHKEHUH (HU3MKM Ha O1aro pa3BUTHS YEJIOBEUYSCKOW ITMBUIIM3AIINM;
HEOOXOUMOCTH  COTpyJHHUYECTBA B  MPOLIECCE COBMECTHOTO  BBIMOJHEHHs  3ajad,
YBOKUTEJIHLHOTO OTHOIIEHUS K MHEHHUIO ONIOHEHTa MPU OOCYKICHUH MPOOIEM €CTECTBEHHO-
Hay4HOTO COJIEpKaHUs; TOTOBHOCTH K MOPAJIbHO-3THYECKOMN OIIEHKE MCIOJIb30BaHUsI HAYUHBIX
JOCTH>KEHH, YyBCTBA OTBETCTBEHHOCTH 3 3aIUTY OKPYKAIOILEH Cpeapl;

- HCMOJb30BaHUE MPUOOPETEHHBIX 3HAHWNA U YMEHHH IS pelIeHUS MPaKTHYECKUX
3a/1ad  TIOBCEJHEBHOM  JKM3HHM, oOOecrmeueHuss OE30IacHOCTH  COOCTBEHHOW  JKH3HH,
palMOHANBHOTO TPUPOJIOIONB30BAHUS U OXPaHbl OKPYXKAIOIIEW Cpeabl, U BO3MOXKHOCTbH
NMPUMEHEHHUS] 3HAHUW TpU  pElIeHUH  337a4d, BO3HUKAKOIIMX B  MOCIEAYIOLIEH
npodeccuoHABHOM IeSATENBHOCTH.

B mporpamMy BKITIOUYEHO COIepKaHUE, HAMIpaBIeHHOE Ha (JOPMUPOBAHUE Y CTYICHTOB
KOMITIETeHIIUH, HeoOX0AUMBIX 11 KauecTBeHHOTO ocBoeHus OITOIT CITIO na 6a3e 0OCHOBHOTO
obmiero oOpa3oBaHHS C TMOJy4Ye€HHEM CcpeaHero oOmiero oOpa3oBaHHUS, — MPOTPaAMMBbI
MOATOTOBKH crienuanuctoB cpeanero 3seHa (IITICC3).
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OcBoenune cojnepkaHusi yaueOHOU AUCIMIUIUHBI «DU3HKa» 00€CIeunBaeT JOCTHKEHHUE
CTYJIEHTAMH CJIEAYIOINX PE3YIbTATOB:

JINYHOCTHBIX:

- YyBCTBO TOpPAOCTH U YBOXEHMS] K HCTOPUM M JOCTH)KEHHUSM OTEYECTBEHHOU
(bu3nveckoi HayKu; GU3HMUYECKH TPAMOTHOE MOBEIeHNE B MPOPECCHOHATBHON JACSITEILHOCTH U
OBITY IIpH OOpaIeHnH ¢ MprudopaMu U YCTPONCTBAMU;

- TOTOBHOCTb K HPOJOJDKEHHIO 00pa3oBaHHS U TMOBBIIICHHS KBaIU(PHUKAUU B
n30paHHON MPOGECCUOHATBHON JCATENHHOCTH U 0OBEKTUBHOE OCO3HAHUE POJTH (PUIUUECKUX
KOMIICTSHITUM B 3TOM;

- YMEHHE UCMOJb30BaTh TOCTUKEHUSI COBPEMEHHON (pr3Mueckoil HayKu U (PU3HUECKUX
TEXHOJIOTUH JUIsl MOBBIIIEHUS COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO DPAa3BUTHS B BbIOpaHHOU
poheCcCHOHANTBHOM JIeATETFHOCTH;

- YMEHHUE CaMOCTOSITENIbHO J0OBIBATH HOBBIE JUIsl ce0sl pu3mueckue 3HaHUS, UCTIOJIb3Ys
JUISL 3TOTO JIOCTYIHbIE UCTOYHUKN UH(POpMAIUY;

- YMEHHE BBICTpauBaTh KOHCTPYKTHBHbIE B3aUMOOTHOLIEHHUS B KOMaH/E M0 PEIIECHUIO
00IIKX 3a7a4;

- YMEHHUE YIPaBIATh CBOEH MO3HABATEIBHON JIEATEIbHOCTBIO, IIPOBOJIUTH CAMOOIIEHKY
YpOBHSI COOCTBEHHOTO MHTEJUIEKTYAJIbHOTO Pa3BUTHS;

MeTanpeaMeTHbIX:

- HCIOJIb30BAaHHE PA3JIMYHBIX BHJIOB MO3HABATENILHON NESATENLHOCTH JJISl PEIICHUs
¢dbuznueckux 3a7ad, MPUMEHEHHUE OCHOBHBIX METOJOB MMO3HaHUS (HAOIIOJEHMS, OINHCAHUS,
U3MepeHusi, OKCIEpUMEHTa) [UId  U3Y4eHUs  pPa3JIMYHbIX  CTOPOH  OKpYyKarolen
NeHCTBUTENBHOCTH;

- HCIIOJIb30BAHME OCHOBHBIX HHTEIICKTYaJIbHBIX OIEpalMii: MOCTaHOBKU 3aJayH,
dbopMynupoBaHus THIOTE3, aHAlU3a M CHUHTE3a, CpaBHEHUs, 000OIIEHHUS, CHCTeMaTU3alluHy,
BBISIBJICHUS] TPUYHUHHO-CIIEJCTBEHHBIX CBSI3€H, MMOMCKA aHAIOroB, (JOPMYIUPOBAHMS BHIBOJIOB
JUIS U3y4EHUS Pa3INYHbIX CTOPOH (U3HUECKUX OOBEKTOB, SIBJICHUM U MPOIECCOB, C KOTOPHIMU
BO3HHMKAET HEOOXOIUMOCTh CTAIIKMBAThCS B MpodeccuoHanbHoU chepe;

- yYMEHHUE TEHEepPUpPOBaTh HJEH U OIpPENeIsITh CPEICTBA, HEOOXOAWMMBIE I HX
peanuzanuu;

- YMEHHE WCIOJb30BaTh pa3UYHbIE HCTOYHUKHU JUISl TONXy4YeHUS (PU3ndecKkon
nH(pOpMaLIKH, OLIEHUBATH €€ I0CTOBEPHOCTH;

- YMEHHE aHaJU3UPOBATh U MPECTABIATH HH(GOPMAIUIO B PA3TUYHBIX BUIAX;

- YMeHHE MyOIMYHO MPEACTABIATh PE3yabTaThl COOCTBEHHOTO MCCIIEOBAHUS, BECTU
JMCKYCCHM, JIOCTYITHO W TapMOHHUYHO codYeTas cojep)kaHue U (OopMbl IpesCTaBlIseMON
uHbOpMalnu;

NpeIMeTHBIX:

- C(OPMHPOBAHHOCTh MPEJCTABICHUH O POJM U MecTe (QU3UKH B COBPEMEHHOMN
Hay4YHOM KapTUHE MHUpa; MOHHMMaHHe (hu3nyecKkoil cymHocTH HalmrolaeMblx Bo BceneHnHoi
ABIEHUM, poiau (u3uku B (GOPMHPOBAHUHU Kpyrozopa M (QYHKIHOHAIBHON TIpaMOTHOCTH
4eJI0BEKa JUIs PEIICHUS TPAKTUYECKUX 3a/1a4;

- BJIaJICHUE OCHOBOIIOJIATAIOUIMMU (U3NYECKUMHU TOHITUSMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPUSMH; YBEPEHHOE UCMOIb30BaHue (PU3MUECKON TEPMUHOIOTUN U CUMBOJIUKHY;
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- BJIaJICHUE OCHOBHBIMU METOJAaMH HAay4yHOTO IO3HAHMS, UCHOJb3YEMbIMU B (PU3HKE:
HaOJI0IEHNEeM, OTTHCAaHUEM, U3MEPEHUEM, IKCTIEPIMEHTOM;

- yMeHHS 00padaThIBaTh pe3yabTaThl H3MEPEHUH, OOHAPYKUBATH 3aBUCHMOCTD MEXITY

(bu3NYeCKUMHU BETUYMHAMU, OOBSICHITH MTOJIyY€HHbIE pe3yJbTaThl U JIeJIaTh BbIBO/IBI;
- c(OpMHUPOBAHHOCTh YMEHHUS peliaTh (GU3NYecKue 3aauu;

— c(pOpPMUPOBAHHOCTh YMEHHUS NPUMEHSATH IOJIyYEHHBIE 3HaHUS AT OOBACHEHUs
yCIIOBUN TpoTeKaHUsi (U3NYECKUX SIBJIEHUN B INpHUpoje, nmpodeccuoHanbHOU chepe U ans
MPUHSATHS IPAKTUYECKUX PELIEHUN B TIOBCETHEBHON KU3HU;

- chOpPMHPOBAHHOCTh COOCTBEHHOW TMO3UIMU 1O OTHOIICHUIO K (PU3nUecKon
nH(popMalKy, TOJydaeMON U3 Pa3HbIX HCTOYHHUKOB.

1.4. KonnuecTBo 4acoB Ha OCBOCHHE MPOrPaMMbl y4eOHOM AUCHUIIINHBIL:

MakcumanbHas yaeOHasi Harpyska oOyuaroierocst — 144 yaca, B ToM ymcre:
oOsi3aTenbHas ayAUuTOpHas yaeOHas Harpys3ka oOydaronierocs — 126 gacos.

2. CTPYKTYPA U COAEPXKAHUE YYEBHOM JUCIHUILIAHBI

2.1. O6beM y4eOHOM MUCIMILTAHBI ¥ BUIBI YUeOHOH pabOThI

Bua yueOHoii padboThl O0bem yacoB

MakcumaJibHasi yueOHasi Harpy3ka (Bcero) 144

Oo6s13aTesIbHAs Ay IUTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 126

B TOM YHUCJIE:

Teopernueckue 3aHATHS 50

[IpakTHueckue 3aHATHS 46

CamocrosiTesibHas padora o0yuaruierocs (Bcero) -

IIpomexxyTouHasi aTrecTanus 18

I[IpomeKyTOYHAA aTTecTalMs Apyrue ¢popmsl
KOHTpoJs (1 cemecTp)
JK3ameH (2 cemecTp)

2.2. TemaTu4eckuii miIaH U coAepKaHNe YYCOHOU AUCIIUILTUHBI

HanmenoBanme O0bém | Yposensb
Conepxxanue y4eOHOro Marepuasa
pa3iesoB U TeM YacoB | YCBOEHH
1 2 3 4
BBenenne Oduznka — (QyHIAMEHTaIbHAs HayKa o 2 1

npupoje. EcTecTBEHHO-HAy4HBIM  METOJ
[I03HAHMS, €r0 BO3MOYKHOCTU U TI'PaHULIbI
MIPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHUsI B
rporuecce MO3HAHUSA IIPUPOJBL.
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MopenupoBanue (GU3MYECKUX SIBICHUH U
npoueccoB. Poib skcniepuMeHTa u Teopuu B
npouecce Mo3HaHus npupoabl. dusznueckas

BennunHa.  llorpemnHoctn  mM3MepeHHi
(buznuecknux BEJINYUH. Puznueckue
3aKOHBI. I'pannnbr MIPUMEHUMOCTHU
¢usznueckux  3akoHoB.  [loHstHE O

¢u3znueckol KapTUHE MHUpA. 3HayYCHHE
(U3MKN TIpU  OCBOCHHM CHEIUAIBHOCTH

Nudopmanrionnsie CUCTEMBI u
MIPOTPaMMHUPOBAHHE.

Paszpnen 1. Coneprkanne yaeOHOTo MaTepuasa 14

MexaHnuka Mexanudeckoe nBwkeHue. llepemermenue. 12 1-2
[IyTs. CkopocTs. PaBHOMEpHOE
MPSIMOJIMHENHOE  JIBDKEHHE. Y CKOPEHHE.
PaBHOnEpemMenHOE MPAMOJIMHEITHOE

nemkeHne. CBoOoaHOE nmaacHue. [[BmwkeHue
Tena, OPOLIEHHOTO MOl YIJIOM K TOPU30HTY.
PaBHOMepHOE NBHXEHHE TIO OKPY>KHOCTH.
3akonbl MexaHukn Hprorona. IlepBbiit
3akoH Hprotona. Cuia. Macca. Mmmyssc.
Bropoii 3akon HerrotoHa. OCHOBHOUM 3aKOH
KJIACCUYECKOW JUHAMHUKH. TpeTuil 3aKkoH
HproToHa. 3akoH BCEMUPHOTO TATOTEHHUSI.
I'paButarmonnoe mose. Cuna TAKECTH.
Bec. CrnocoObl u3MepeHHs Macchl Tel.
Cunbl B MexaHUKe. 3aKOHBI COXpaHEHUS B
MeXaHUKe. 3aKOH COXPAaHEHHUS HMITYJIbCa.
PeaktuBHoe nBuxkeHue. PabGorta cuibl.
PaGora moTeHUMAIBHBIX CHUJI. MOIIHOCTD.
DHeprusi. Kunernueckas SHEPrusl.
[ToTennmansHas SHEpPIrHUsl. 3akoH
COXpPAaHEHUS  MEXaHWYECKOM  DHEpruH.
[IpumeHeHne 3aKOHOB COXPaHEHUSI.

IIpakT4yeckne padoThI 4 2
HccaemoBanne  ABIDKEHHS ~ Telda  IOJ
JIeCTBUEM TTOCTOSTHHOM CHJIBI.

N3yuenune 3akoHa COXpaHEHUs! UMITYJIbCA.
CoxpaHeHre MEXaHWYECKOW HSHEpPruM Ipu
IBIWJKEHHUHM Tejla II0J JEHCTBUEM  CHII
TSXKECTU U YIIPYTOCTH.

CpaBHeHue paOOTHI CHIIBI C H3MEHEHHEM
KUHETUYECKOM YHEPTUU Tea.

N3yuenne  3aKOHOB  COXpaHEHHS  Ha
MIpUMepe yrapa MapoB U OATUTHCTUYECKOTO
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N3yuenne 0coOEHHOCTEH CHIIBI TpEHUs
(ckoJIbXKEHUS).
Paznean 2. Conepxkanue yaeOHOTo MaTepuasa 10
Mouiexkyasipuas OcHoBBI MOJIEKYIISIPHO-KHHETHYECKO I 12 1-2
¢puszuka n teopun. MneansHbiii  ra3.  OCHOBHBIE
TePMOJIMHAMMKA MOJIOKEHUSI  MOJIEKYJIIPHO-KUHETUYECKOM

Teopu. Pazmepbl M Macca MOJIEKyl U

aTOMOB. bpoyHoBCKOE JIBUJKCHHE.
HMuddy3us. Cuutbr " SHEPTHUs
MEXMOJIEKYISPHOTO B3aUMOJICHCTBUS.

CrpoeHue ra3000pa3HbIX, JKUIKUX U
TBepApiX  Ten.  CKOpPOCTH  JBMKEHUS
MOJIEKYJI U MX U3MepeHue. VneanbHelil ras.
JaBnenue ra3a. OCHOBHOE YypaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH Ta30B.
Temneparypa u ee wusMepenue. ['azoBbie
3aKOHBI. AOCOJIIOTHBIA HYJIb TEMIIEPATYPHI.
TepmoanHaMuueckas MIKajla TEMIEPATYPBI.
VYpaBHEHHE COCTOSIHHS HACAIBHOIO Trasa.
MognspHas razoBasg mnoctossHHas. OCHOBBI
TepMOAHAMUKHA. (OCHOBHBIE TOHSATHUS H
OIIpe/IECTICHUSI. Buyrpennss SHEPrus
cucTeMbl. BHyTpeHHsIs1 SHEprus U1eaaIbHOTO
raza. Pabora wm Temnora kKak (HOpPMBI
nepeaadn SHEPIUH. TennoeMKoCTb.
VaenpHass ~ TEIJIOEMKOCTh.  YpaBHEHHUE
TerioBoro  Oamanca. IlepBoe  Hawaio
TEPMOJUHAMHUKHU. AJuabaTHBIA IpoIEecC.
[IpyHuMn JelcTBHUS TEIUIOBOW MAlIUHBI.
KII[ temioBoro neuraresns. Bropoe Hayano
TEPMOJAUHAMUKH. TepmonHamuueckas
nIKasia TEeMIIepaTyp. XoJIoauIIbHbIE
MamuHbl. TemnoBble aBuratenu. OxpaHa
npupoasl. CpoiicTBa mapoB. Mcmapenue u
KOHJleHcanusa. HacelieHHsli map U ero
CBOMCTBa. AOCONIOTHAs M OTHOCHUTENbHAS
BIIQXHOCTh  BO3AyXa. Toyka  pOCHI.
Kunenue. 3aBUCUMOCTH  TeMHEpaTypbl
KUMEeHUs: OoT JaBieHud. [leperpersiii map u
€ro HCMOoJb30BaHHE B TexHHKe. CBoilCcTBa
KUJIKOCTEeH.  XapaKTepucTuka  KUJKOTO
COCTOSIHMS  BewlecTtBa. l[loBepXHOCTHBIN
CJIOM KMJKOCTH. DHEPrusi MOBEPXHOCTHOTO
ciosi. SIBlIeHHMs Ha TpaHUIE XKUJIKOCTU C
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TBepAbIM TenoM. KanmwuisipHele sBIICHUA.
CpoiicTBa TBEpAbIX Tel. XapaKTepUCTUKA
TBEPJOTO COCTOSIHUS BEUIECTBA. YIIpyrue
CBOMCTBa TBepAbIXx Ted. 3akoH ['yka.
MexaHn4ecKre CBOMCTBA TBEPABIX TEIlL.
TennoBoe pacmupeHue TBEPABIX Tel U
kujkocTel. [1naBiieHre u KpucTau3anus.

IIpakTHYyeckne padoThI

N3mepenune BIaxxHOCTH BO3/1yXa.
N3mepenne NoBepXHOCTHOTO HATSKEHUS
AKUIKOCTH.

N3ydenue nepopmaiiuu pacTsKeHus.
N3ydeHue TeninoBoro paciumpeHus TBEpAbIX
TeJ.

N3yuenne 0coOEHHOCTEH TEIIIOBOTO
paciIupeHus BOJIBI.

Paznen 3.
DJIeKTPOANHAMMUKA

Coniepxkanme yaeOHOTO MaTepuaa

14

DIIEKTPUYECKHI TOK B MeTaJlJIax.

DNEeKTPOHHBII ras. PaboTta
BBIXO]IA. DIIEKTPUYECKUI TOK B
AJIEKTPOJIUTAX. DIIEKTPOJIH3. 3aKOHBI
®dapages.

[IpuMeHeHre dNEeKTpoau3a B TEXHUKE.
DJIEKTPUYECKUII TOK B Ta3ax U BaKyyMe.
HNonuzanus raza. Buasl ra3zoBbIX paspsiaoB.
[lomatue o mnasme. CBolicTBa W
IPUMEHEHHE AJEKTPOHHBIX ITy4YKOB.
DIEKTpUYECKUM TOK B IOJIYIPOBOJHHUKAX.
CobcTBeHHas MIPOBOJIUMOCTh
NOJyIpOBOJHUKOB.  [losynmpoBogHUKOBBIE
puOOPHI. DIIeKTpUYEeCcKoe noJie.
DIEKTpUYECKUE 3apsbl. 3AKOH COXPAHEHUS
3apsna. 3akoH Kynona. Dnektpuueckoe
nose. HanpsykeHHOCTh  3IEKTPUYECKOTO
nosis. IIpuHoun cyneprnosunuu  IOJEH.
PaGota cun 9neKTpOCTATHUECKOTO TOJS.
[Torenuman. Pasnocth MOTEHLIMAJIOB.
OKBUIMOTEHUIHUAIIbHBIE TIOBEPXHOCTH. CBA3b
MEXIy HaIpsSKEHHOCTBIO U PA3HOCTHIO
MOTEHI[MAJIOB ANEKTPUYECKOTO TOJIA.
JIMpNeKTpUKH B AJIEKTPUYECKOM  TIOJIE.
[Monspuzauusa ausnextpukoB. [IpoBogHUKH
B dJeKTpuueckoM mnoje. KoHaeHcaTopsl.
CoennHeHHe KOHIEHCATOPOB B OaTapero.
DHeprusi  3apsHKEHHOTO0  KOHJIGHCATOpA.

12
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DHeprusi AJIEKTPUUECKOTO TMOJsi. 3aKOHBI
ITOCTOSIHHOTO TOKA. VYcnosus,
HEOOXOMUMBbIC JJIi  BO3HUKHOBEHUS W
MOJICPXKAHUS dJIEKTpUYecKoro Toka. Cuia
TOKa M TUIOTHOCTh TOKa. 3akoH Owma s
yuactka 1enu 0e3 JJIC. 3aBHCHUMOCTH

AIEKTPUIECKOTO CONIPOTHUBJIEHUS oT
Marcpuaia, JJIMHBI n IIomaan
MOTIEPECHYHOTO CCUCHUA IMPOBOAHUKA.
3aBUCUMOCTh 3IIEKTPUUECKOTO
COIIPOTUBJICHUA IMPOBOAHHUKOB oT

TEMIIEpaTyphl. DJIEKTPOJABIDKYIIAsT — CHJIA
HCTOYHMKA TOoKa. 3akoH OMa i IIOJHOU
IEH. CoenuHenue MIPOBOTHUKOB.
CoenuHeHne WCTOYHHUKOB DIIEKTPUUYECKOU
sHepruu B Oartapero. 3akoH J[xoymsi—

Jlenrza. Pabora u MOIIHOCTb
AJIEKTPUYECKOTO TOKa. TeroBoe nercTBUE
TOKa. DIIEKTPUYECKUI TOK B
MOJTYTTPOBOTHUKAX. CoOcTBeHHas
MPOBOIUMOCTD MTOJTYIIPOBO THHKOB.
[TonympoBOTHUKOBBIE MPUOOPBHI.

MaruuTtHoe mone. Bekrop uHAYKIMU
MarHMTHOTO Toys. JlelicTBHME MAarHMTHOTO
MoJIsl Ha TMPSMOJUHEHHBIM MPOBOJHUK C
TOKOM. 3akoH Awmmepa. BzaumonelictBue
TOKOB. MarHutHelii mnotok. Pabora 1o
MEePEMENICHUIO TIPOBOJHUKA C TOKOM B
MarHMTHOM 1oJyie. JlelicTBHE MAarHUTHOTO
noist Ha JABwkKymmiics 3apsa.  Cuna
Jlopenua. OnpezeneHne yAeabHOIO 3apsiaa.
Yckoputenu 3apsiKEHHBIX YaCTHII.
DJIeKTpOMarHuTHas WHAYKIHUSL.
DneKTpoMarHuTHas HMHAyKUus. Buxpesoe
anekTpuueckoe  noje.  CaMOMHIYKIUA.
DHeprusi MarHuTHOTO MOJIS.

IIpakTnuyeckne padoTsl 6 2-3
Pemienue 3amau ¢ MCHOJIB30BAHMEM 3aKOHA
Kynona.

N3yuenne 3akona Oma i ydacTka LIEMH,
MOCIIEIOBATEIbHOTO M HapaylIebHOTO
COEJIMHEHUS POBOIHUKOB.

Nzyuenue 3akona Oma 1715 IOJTHOM LIETH.
W3yuenune sBIEHHUA  HIIEKTPOMArHUTHOM

WHIOYKIHUH.
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Omnpenenenre KOAPPUIUEHTA IOJE3HOTO
JEUCTBHUS DJIEKTPUYECKOTO YaHHUKA.
OmnpeneneHue TemrepaTrypbl HUTH JIAMITBI
HaKaJIMBaHUSI.

Onpenenenne JOJIC ©  BHYTPEHHEro
COTIPOTHUBJICHUS] HCTOYHUKA HATIPSKEHHSL.
Benukue yuensle Qusuku.  OTKpBITHS
(U3UKH.

Paznen 4.
KoJsie0anus U BOJIHBI

Conepxkanne yaeOHOTo MaTepuaa

18

Mexanndeckue koJjiebanus. KomebdarennHoe
IBIDKEHHE. ['apMOHMYECKHE KOJICOAHUS.
CBoOogHple MEXaHWYECKHE  KOJIcOaHMs.
JlnHeliHbIE MeXaHHYecKue KoJjieOaTelbHbIE
cucteMbl. [IpeBpamenne »HEpruu mpu
KoneOaTelbHoM  JBIKeHHU. (CBOOOIHEBIE
3aTyxalolue MEXaHHYeCKue KoJeOaHus.
BriHyX/IeHHBIE MEXaHUYECKHUE KOJICOAHUS.
Yupyrue BOJIHBI. [Tonepeunblie u
MPOJOJBHBIE  BOJIHBI.  XapaKTePUCTUKH
BOJIHBI. YpaBHEHHE IUIOCKOW Oerymiei
BoJiHBL. MHTepdepennus BonH. [lonstue o
mudpakiui  BOJIH.  3BYKOBBIE  BOJIHBI.

VYnbTpasByk u ero MIPUMEHEHUE.
DNeKTpOMarHUTHbIE KoJIe0aHusl.
CBoOo1HBIE AJIEKTPOMArHUTHBIE

konebOanusi. [lpeBpamienne sHepruu B
Koje0aTeJIbHOM  KOHType.  3aryxarolue
3NIEKTpOMarHuTHele kojebanus. ['eneparop
HE3aTyXaroIINX 3NEKTPOMAarHUTHBIX
Kosie0aHuil. BeIHYX/IEHHBIE JIEKTPUUYECKUE
koneOanus. [lepemenHbIii TOk. ['eHepaTop
NEPEMEHHOTO  TOKA. EmMkoctHOE U
UHJIYKTUBHOE CONPOTUBJICHUS
epeMeHHoro Toka. 3akoH Owma aus
JJIEKTPUYECKOM LENH IEPEMEHHOI0 TOKA.
Pabota M MOIIHOCTH MEPEMEHHOTO TOKa.
I'eneparopsl Toka. Tpanchopmaropsl. Toku
BBICOKOM 4acToThl. Iloydyenue, nepenada u
pacpeneneHue JJIEKTPOOHEPI UH.
ONEeKTpOMarHUTHbIE BOJIHBI.
DJEeKTPOMAarHUTHOE TOJIe KaK OCOOBI BHJ
MaTepuH.  DJEKTPOMArHUTHBIE  BOJIHBI.
Bubpatop I'epua. OTKpBITHIN
KosnebarenbHbIl  KOHTYp.  M300pereHue
pammo A. C. TlonoBeiM. [Ilonstue o

12
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paauoCBsA3U. IIpumenenne
OJICKTPOMArHUTHBIX BOJIH.
IIpakTHyeckune padoThI: 6 2-3
I/I3yqu1/Ie 3aBUCHUMOCTHU nepuoaa
KoJie0aHuii HUTSHOTO MasATHHUKA OT JJIMHBI
HHTHU.
I/I3yqu1/Ie 3aBUCHUMOCTHU nepunoaa

KoJeOaHUi TMPYKMHHOTO MAasTHUKA OT
Macchl rpysa.

NHnykTruBHBIE 51 €MKOCTHOE
CONPOTHBIICHUS B LIEMH NTEPEMEHHOT0 TOKa
[Ipumenenue AJIEKTPOMAarHUTHBIX
KoJie0aHus U BOJIH.

Pa3nea 5.
Onruka

Coneprkanue yaeOHOTo MaTepuasa 10

[Tpupona CBeTa. CxopocTh 6 1-2
pacnpoCTpaHeHHs CBETA. 3aKOHBI
OTPaXXEHHUs U IpesnomMieHus ceta. [lonHoe
oTpaxenue. JIuu3pl. ['71a3 kak onTuyeckas
cucteMa. Onruaeckue nMpudbopsl. BoHOBBIE
cBOlicTBa cBeTa. MHTepdepeHius cBera.
KorepenTHocTh CBETOBBIX JIy4ei.
WNnrepdepeniuss B TOHKHUX  IUICHKaXx.
[Tomockr  paBHOUW  ToNMmMHBL — Kombua
Herotona. Mcnonb3oBanue unTepdepeHnu
B Hayke U TexHuke. Jludpakuus cera.
Judpakuuss Ha I1Iead B MapajuielbHBIX
nydax. {udpakunonnas pemerka. [lonsrue
o ronorpaduu. Ilonspuzanus nomnepevHbIX
BoJiH. [lonspusamusa cBera.  JlBoiiHoe
JTy4YenpesroMIIeHuE. [Honstponpl.
Jucnepcust  cBera.  Buasl  CIEKTpOB.
CrnexTpsl HCITyCKaHUsL. CrnexTpsl
MOTJIOIICHHUS. VYnbrpaduoneroBoe u
uHpakpacHoe u3NydeHHus. PeHTreHoBckue
nyuyu. VX mpupona u cBOMCTBA.

IIpakTnyeckne padoThI: 4 2-3
N3yuenne wu300paxkeHHUs MpeIMETOB B
TOHKOU JIMH3E.

Nzyuenune wuHTepdepeHIMH U TUPpPaKIUU
CBeTa.

OmnpeneneHue JUIMHBI BOJIH CIEKTPAIbHBIX
JIMHUH.

Pazgea 6.

CopepxaHue yueOHOTo MaTepralia 8
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OcHoBBI NuBapraHTHOCTh MOYJISI CKOPOCTH CBETa B 6 1-2
CIeuraJbHOM TEOPUM | BAKyyME. [Toctynatsl OWHIITEeHHA.
oTHocuTeabHOCTH | [IpocTpaHcTBO W BpeMsl  clieHUalIbHOMN
TEOPUU OTHOCUTENBbHOCTHU. CBSI3b MAacChl U
SHEpruu CBOOOJHOM dYacTULbl. ODHEprus
MTOKOSI
IIpakTnuyeckune padoTol 2 2-3
Pemrenne 3agau mo reme
[IpakTnueckoe MIPUMEHEHHE TEeopuu
OTHOCHUTENILHOCTH
Pa3znen 7. Coneprkanue y9eOHOTo MaTepuasa 18
DJIeMeHTbI TerioBoe  u3nmyuenue.  Pacmpenenenue 12 1-2
KBAaHTOBOM (pu3uKM | SsHEpruum B

CrieKTpe  aOCOJIIOTHO  4Y€pHOro  Tea.
KBanToBas ontuka. KBaHTOBas TruIore3a
[Tnanka. DOTOHBI. Buemnuii
dhoTtornekrpuuecknii dhdext. BayTpeHHUM
dboroddpdexr.  Tumbsl  PoTOITEMEHTOB.
JlaBnenue CBeETa. [lonsitue 0
KOPITYCKYJISIPHO-BOJTHOBOM IpUPOJIC
ceeta. Pusnka aroma. Pa3Burtue B3rIsnoB
Ha CTPOCHHE BEIIECTBA. 3aKOHOMEPHOCTH B
aTOMHBIX CIEKTpax Bojopoja. SnepHas
Moznenb atoma. OmbeiTel J. Pesepdopna.
Mopnens aroma Bogopoma mno H. bopy.
KBanToBbie renepaTopsl. @u3rka aTOMHOTO
sapa. EcrecTBeHHas  pajaMOaKTHBHOCTD.
3akoH pamuoakTUBHOrO pacmnaaa. CriocoObl
HAOJIFOICHUS W PETHCTPALIMK 3apSKEHHBIX
yactull. Jddexr BaBmioa — YepeHkona.
Crpoenue atomHoro sipa. Jledekr maccel,
SHEpPrusi CBSI3U U YCTOMYMBOCTH ATOMHBIX
sanep. Snepubie peakuuu. VckyccTBeHHas
PaMOAaKTUBHOCTD. JleneHne TsHKENbIX sSaep.
Hennass spgepHas peakuus. Ymnpasisemas
HenHas peakuusa. SaepHblidi  peakTop.
[Tonyyenue pagroaKTUBHBIX U30TONIOB U MX
npuMeHeHue. buonornueckoe aeiicTBue
paiiOaKTUBHBIX W3IIy4YEeHUM.
DJIEMEHTAPHBIE YACTUIIBIL.

IIpakTyeckne padoThl 6 2-3
Pemenue 3agau o teme «PotorpperT»
Pacmipenenenue a1eKTpOHOB 1O OpOUTATISIM
Pemenue 3amau mno Tteme «SlmepHbie
peaKLn
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KBanToBas ¢u3uka BOKpyr Hac

Pa3nen 8. ConepxaHue yaeOHOTO MaTepralia 12
JBOTIONUSA Crpoenue u passutue Bcenennoil. Hama 8 1-2
BCEJICHHOM 3Be3qHas cucrteMa — lamaktuka. pyrue

raJakTuKu. beckoHeyHOCTs BceneHHOMH.
[TonsitTue o xocmonoruu. Pacmmpsromasics
Bcenennas. Monene ropsiueri BceneHHOM.
Crpoenne u mpoucxoxjacHue [amakTuk.

OBoJonus 3BE3I. l'unoTesa
npoucxoxaeHuss  COJIHEYHOM  CHUCTEMBI.
TepmosiaepHbIit CHHTE3. [IpoGnema
TEPMOSIIEPHONM ~ DHEPreTUKH.  ODHEprus

ComHla ¥ 3Be3d. OBOJIONHUSA  3BE3.
[Ipoucxoxaenne CoONMHEYHOM  CUCTEMBI.
TeMHast MaTepust U TEMHAsI SHEPTHSL.

IIpakTuyeckue padoThl 4 2-3
3amura pedepaToB 1o GU3NKe

CamocrosiTesibHast padora -

Bcero: 126

JUIs  XapaKkTepUCTHKH YPOBHS OCBOCHHS y4eOHOIO MaTepHaja HCIOJIB3YIOTCS
creayromme 0003HAYCHHMS:

1 — 03HaKOMUTENBHBIN (Y3HABAHUE paHEE U3YUYCHHBIX OOBEKTOB, CBOMCTR);

2 — penpoyKTUBHBIN (BBIOJHEHHUE JCATEIBHOCTH 10 00pasily, HHCTPYKIIUU KU TI0]T
PYKOBOJICTBOM);

3 — IPOJYKTHBHBIN (TUIAHUPOBAHUE U CAMOCTOSITEIILHOE BBITIOJTHEHUE JESTCIBHOCTH,
perieHue mpoOIeMHBIX 3a1a4).

3. YCJIOBUSI PEAJIM3ALIMA PABOYEN IPOTPAMMBI YUEBHOI
T CHUTIIMHBI

3.1. TpeGoBaHusI K MUHUMAJIBLHOMY MaTepHAJbHO-TEXHMYECKOMY o0ecliedeHUI0

KabuHer ecrecTBeHHOHAyYHBIX AMCLMIUIMH - ydeOHas ayJuTOpUs Ul IPOBEACHHS
JICKIMOHHBIX W TPAKTHYECKUX 3aHSATHUH, TPYNIOBBIX M WHAWBUAYATBHBIX KOHCYJIBTAalUH,
TEKYILEro KOHTPOJIA M mpoMmexxyrouHoi arrectauuu Ne 102, ocHauieHHbIH 000pyAOBaHUEM:
pabouee MecTO mpenojaaBares, 000py10BaHHOE KOMIIBIOTEPOM C BBIXOJIOM B ceTh MIHTEpHeT;
pabouee MecTo Mo KOJIMYECTBY 00yUarommxcs; yueOHast JocKa.

TexHuueckue cpeacTBa: BHIEONPOEKTOP, SKPaH HACTEHHBIH, KOMIIBIOTEP, MOHHTOD,
aKycTH4ecKasi cucTema; pabodyee MECTO IpenojaBarelis, 000pyJOBaHHOE KOMIIBIOTEPOM C
BBIXOJIOM B ceThb VIHTepHeT.

VYuebHo-MeToAnYecKast JOKYMEHTAIH: TOCOOMsI, TUIaKaThl, HATJISTHBINA M pa3aaTouHbIi
MaTepuai.

IIporpammuoe oGecrieyeHue:

OC Astra Linux pemu3 Open, Bepcus sinpa 5.15 (yumen3ust 6eccpodnasi);
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CIIC Koncynbrant bromxerusie Opranuzaumuu: Bepcus [Ipod JICB, norosop Ne
5/CY3-29 o1 01.01.2025 r. (GeccpouHblit).

Kaouner JUIS1 CAMOCTOAITEIbHOM MOAT0TOBKH Oﬁy‘{aIOlIIl/IXCﬂ

Kabuner wuHpOpMaTHKK - ydeOHAs ayquTOPUs IS TPOBEICHUS JICKIIMOHHBIX H
MPAKTUYECKHUX 3aHATHH, TPYNIIOBBIX H WHAMNBUIYATGHBIX KOHCYJIbTAIMH, TEKYIIETO KOHTPOJIS
u npoMexyrodHoit arrectaruu Ne 310, ocHameHHBIH 00OpynOBaHHMEM: YydeOHas U
crienuaau3upoBaHHas MeOenb, yaeOHas T0cka, yueOHO-HarJIsIIHbIe TTOCOOUs, TUTaKaThI, (PiIuri-
yapT, pabodee MecTO NpenojaaBaressi, 000pyIOBaHHOE KOMIIBIOTEPOM C BBIXOJOM B CETh
HuTtepner.

TexHudeckre cpeacTBa: BUACONMPOSKTOP, IKPAH HACTEHHBIA, KOMIIBIOTEP, MOHHTOD,
aKyCTHUYECKasl CHUCTEeMA.

Y4eOHO-MeToAMYecKass JOKYMEHTAIUS: MOCOOMS, IUIAKAThl, IJIAKAThI, HATJISTHBIA U
pa3IaTo4YHbIN MaTepral.

[Iporpammuoe obecrieuenue:

OC Astra Linux penus Open, Bepcus siapa 5.15 (ymurieH3ust 6eccpodnas);

CIIC Koncynbrant bromkernbie Opranmzamuu: Bepcus IIpod JICB, morosop Ne
5/CY3-29 ot 01.01.2025 1. (6eccpouHbIii).

HeorpanuueHHblil 1OCTyll K 3JEKTPOHHO-OMOIMOTEUHBIM CHUCTEMaM (3JIEKTPOHHBIM
OnOIMOTEKaM), K DJJIGKTPOHHOW WH(MOPMAIIMOHHO-00pa30BaTEIHLHOM Ccpelae By3a, K
COBPEMEHHBIM Tpo¢ecCHOHAIbHBIM 0a3aM JaHHBIX W HH(OPMALHUOHHBIM CIPABOYHBIM
CUCTEMaM.

IToMemenus 1J151 OPraHM3alMU CAMOCTOATEIbHOM U BOCIIUTATEIHLHOM PadoThI

bubinorexka, YUTANBHBIM 3aJI, TOMEIICHUE Ul OPraHU3alli CaMOCTOSITEIbHOU U
BocmUTaTelbHON paboThl Ne 312, ocHameHHas obopyaoBaHueM: mIKad 1Mo KapToTeKy, mikad
U1t GOPMYIISIpOB, YueOHas U CIIeMAIM3MPOBaHHAs MeOeIlb, CTOJM sl KOH(epeHuii, kadeapa
BBIJJAYM JIUTEPATypbl, BBHICTABOYHBIC CTEIIAXKH, KHIDKHBIE CTEIJIaXH, paboyee MecTo,
000pyI0BaHHOE KOMITBIOTEPOM C BBIXOJIOM B CETh MIHTEpHET.

IMporpammuoe obecmeyenne: OC Astra Linux pemus Open, Bepcust siapa 5.15
(nmuuensust 6eccpounas), CIIC KoncyneranT bromkernsie Opranuzanuu: Bepcus [Ipod JICB,
norosop Ne 5/CY3-29 ot 01.01.2025 r. (neiicTByeT GECCpOUHO).

HeorpannuenHslii 10oCcTyn K 3I€KTPOHHO-OMOIMOTEYHBIM CHCTEMaM (3JIEKTPOHHBIM
O6ubnmoTekaMm), K OJIEKTPOHHOH HMH(OPMAIMOHHO-00pa30BaTEeNIbHOM cpeae  By3a, K
COBPEMEHHBIM Tpo(deCcCHOHAIbHBIM 0a3aM JaHHBIX W HWH(OPMAIMOHHBIM CIPABOYHBIM
CUCTEMaM.

AKTOBBIIi 321 Ha 150 MecT ¢ BbIX0J0M B ceTh MHTEpHET - 11 IpOBEICHHs HayUHBIX
KoH(epeHIHil, CeMHUHApOB, TOMEIICHHE MJisi OpraHu3allMiid BOCHUTATENHHOW pPabOTHI,
OCHAII[EHHBI 000PYJAOBaHHEM: CHEIHATU3UPOBAHHBIE Kpecia A aKTOBBIX 3aJI0B, CIEHA,
TpuOyHa; MyJIbTHMEINHHOE WHTEPAKTUBHOE 000pYyIOBaHUE: SKpaH HACTCHHBIN, TEXHUYECKUE
CpeICTBa, CAyXallue s TpeAcTaBieHUs WHGOpMAauu OONBIION ayTuTOpPUHU, MPOEKTOP,
JIEMOHCTPAIMOHHOE 000PY/I0BaHNE U ayAUOCUCTEMA — MUKPO(QOH.

Texuudeckne cpeacTBa oOydeHUs sl TPOBEIACHUS 3aHITHA: MYyIbTUMEIUMHBIN
KOMILJIEKC IOPTAaTUBHBIN (HOYTOYK, TEMOHCTPAIIMOHHBIN 3KpaH, IPOEKTOP).
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3.2. UndopMmannoHHoe odecnieyeHue 00ydeHus.

[Tepedyens pekoMeHayeMbIX yueOHBIX U3aHuil, IHTepHET-pecypcoB, HOMOJIHUTEILHON

JTUTEPATYPHI.
OcHoBHas JInTepaTypa

1. Msxumies .., byxosnes b.b., Corckuit H.H. ®u3zuka. 10 xiacc. bazoBblit ypoBeHb. —
M.: IIpocsemenune — 2019 — DnekrponHas Gopma yueOHHKA
2. Mskumes I'.4., byxosueB b.b., Yapyrun B.M. ®wuzuka. 11 xnacc. ba3oBslil ypoBeHb.
— M.: IlpocBenienne — 2019 — DnekrponHas popma ydeOHHKA
3. [Munckuii, A. A. ®usuka [DnexTpoHHBIA pecype] : yuebnuk / A. A. Ilunckuii, I'. 1O.
I'paxoBckwii ; mog obmr. pen. 0. U. quka, H. C. [lypeimeBoit. — 4-e u3g., ucnp. — Mocksa :
®OPYM : UHD®PA-M, 2017. — 560 c. — (Cpennee npodeccuoHanbHoe oOpa3oBaHue). —
URL: http://znanium.com/go.php?id=559355.
4, BacunseB, A. A. ®usmka : ydeOHOE IMOCOOME IS CPEIHETO Mpo(ecCHOHATHLHOTO
obOpazoBanus / A. A. Bacwiees, B. E. ®enopos, JI. [I. XpamoB. — 2-¢ W31., HCIpP. U JOM. —
Mocksa : U3parensctBo IOpaiit, 2026. — 211 ¢. — (IIpodeccronansHoe 00Opa3oBaHHE). —
ISBN 978-5-534-05702-7. — Tekct : anekTpoHHbIi // OOpazoBatenbHas miatdopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/514208
5. BacunbeB, A. A. ®usuka: yueOHOe mocoOue sl cpeaHero MpogeCcCHOHATBHOTO
oOpazoBanusa / A. A. BacunbeB, B. E. ®emopos, JI. [[. XpamoB. — 2-¢ m3Ad., HCTP. U JOI. —
Mocksa : U3parensctBo IOpaiit, 2026. — 211 ¢. — (IlpodeccuonansHoe obpazoBaHue). —
ISBN 978-5-534-05702-7. — Tekct : anekTponHbii // Obpa3oBatenbHas miaatdopma FOpait
[caiiT]. — URL:
6. BacwibeB, A. A. ®usuka: ydeOHOe moOcoOMe Ui cpemHero mpodecCHOHaIbHOTO
obOpazoBanusi / A. A. Bacunwes, B. E. ®enopos, JI. JI. XpamoB. — 2-¢ u31., UCIp. U JOM. —
Mocksa : U3parensctBo IOpaiit, 2026. — 221 ¢. — (IlpodeccuonansHoe obpazoBaHHE). —
ISBN 978-5-534-05702-7. — Tekct : anekTpoHHbId // OOpa3oBatenbHas miatdopma FOpait
[caiir]. — URL.: https://urait.ru/bcode/556170
7. Kanamnuko, H.Il. ®u3uka: y4eOHUK W  MPAKTUKYyM Ui CPETHETO
npodeccuonanpHoro oo6pazoBanus / H. Il. Kanamnukos, C. E. MypaBbeB. — 2-¢ wu3n.,
nepepad. u gon. — Mocksa : MU3natensctBo FOpaiit, 2026. — 496 c. — (IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-16205-9. — Tekcr : snexktpoHHbI // OOpazoBarenbHas
wiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/542247

8. KpaBuenko, H. 0. ®usuka:  y4eOHMK W OPaKTUKYM  JJI  CPEIHEro
npogeccuonansHoro ob6pazosanus / H. FO. KpaBuenko. — Mocksa : M3parensctBo FOpaiiT,
2026. — 322 c.— (Ilpodeccuonansuoe obOpazoBanue). — ISBN 978-5-534-19225-4. —
Texcr : osmextpoHHbli //  OOpazoBarenbHas 1uatpopma  IOpaiit  [caiit]. —
URL.: https://urait.ru/bcode/556162

9. PonanonoB, B. H. ®usuka: yyeOHoe mocobue [isi cpenHero mnpodecCHOHATbHOTO

oOpa3oBanus / B. H. Ponuonos. — 2-e u3n., ucrp. u gon. — Mocksa : U3natensctBo IOpaiir,
2026. — 237 c.— (Ilpodeccuonanbuoe obpasoBanue). — ISBN 978-5-534-20786-6. —
Texcr : osmektpoHHbli // OOpasoBarenbHas 1uatpopma  IOpaiit  [cait]. —
URL.: https://urait.ru/bcode/558785

10.  Aiizenuon, A. E. ®u3uka : yueOHUK U NMPAKTUKYM JUIsl CPEJHETO MPOPecCHOHATIBHOTO
obpazoBanusi/ A. E. Aitzeniion. — Mocksa : M3garensctBo HOpaiit, 2026. — 380 c. —
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(ITpodeccuonansHoe ob6pazoBanme). — ISBN 978-5-534-18089-3. — Tekcr : 31eKTpOHHBINH //
OopazoBarenbhas wiathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/534257

JlonoJiHUTe/IbHAS JINTEpaTypa:
1. HmutpueBa, B. ®@. ®usuka [Tekct] : yueOHHMK yisi cpemHero mnpogecCuoHaIbHOTO
obpazoBanus / B. ®@. JImutpueBa. — 14-e uzn., crep. — Mocksa : Axkagemus, 2011. — 462 c.
(2 3k3.)
2. 3oteeB, A. B. ®uszuka. JlaboparopHbie 3amaun [DIEKTPOHHBIA pecypc| : ydeOHOe
noco6ue s CITO / A. B. 3otees, B. b. 3aiines, C. /I. AneknepoB. — 2-¢ U311, UCIIP. U JOIL.
— Mocksa : FOpaiit, 2026. — 251 ¢. — (Cepus : IlpodeccronanpHoe 00pa3oBaHUE). —
Pexxum moctyma: www.biblio-online.ru/book/5F4064C6-9E3B-4EC1-91EA-3CB8C5F5AAS52
3. Kanamnuxos, H. I1. ®usuka [Dnekrponsslit pecypc] : yueOHUK 1 npakTukyM s CI1O
:B 2 4. Y. 1./ H. II. Kaymarmaukos, C. E. MypaBseB. — 2-¢ u31., ucnp. u Aon. — MOCKBa :
IOpaiit, 2026. — 313 c. — (Cepus : IIpodeccuonanpHoe oOpa3oBanue). — Pexxum moctyna:
www.biblio-online.ru/book/93EABIFB-FD8F-446C-9C6F-DA322A473747
4. Kanamnuxos, H. I1. ®usuka [Dnekrponnslit pecypc] : yaueOHUK 1 npakTukyMm s CI1O
:B 2 4. Y. 2./ H. Il. Kamamuukos, C. E. MypaBseB. — 2-¢ u3., ucnp. u n1on. — Mocksa :
FOpaiirt, 2026. — 293 c¢. — (Cepus : [Ipodeccuonansnoe obpazoBanue). — Pexxum gocrymna:
www.biblio-online.ru/book/AFE32CB2-51F2-4F5A-8D0F-D03E9161399E
5. KpaBuenko, H. 10. ®usuka [DnexTpoHHbIit pecypc] : yaeOHuk u npaktukym mis CI1O /
H. 1O. KpaBuenko. — Mocksa : FOpaiit, 2026. — 300 c¢. — (Cepus : IIpodeccrnonanbpnoe
obpaszoBanue). — Pesxkum moctyma: Www.biblio-online.ru/book/1D208927-2996-46B3-B8FF-
F3F55FF62666
6. Pomuonos, B. H. ®usuka [DnexTponnsiii pecypce] : yaebnoe nmocoodue ms CI1O / B. H.
PomnonoB. — 2-e m3n., ucnp. u gon. — Mocksa : FOpait, 2026. — 273 ¢. — (Cepus :
[TpodeccronansHOE o0OpazoBaHue). — Pesxxum JOCTyIIa: www.biblio-
online.ru/book/DDE65DAA-894E-4D8D-A633-6A890178E614
7. PomanoBa B. B. ®u3uka: npumMepsl pemieHus 3a1a4d [ IISKTPOHHBIA pecypc] : ydeOHoe
nmocoome / B. B. PomanoBa. - Munck : PUIIO, 2017. - 348 ¢ -
URL:http://biblioclub.ru/index.php?page=book&id=487974
8. PomnonoB, B.H. ®uszuka pans koiemked : ydeOHoe mocoOue sl CpPEAHEro
npodeccuonansHoro obpazoanusi/ B. H. PommonoB. — Mocksa : M3parensctBo FOpaiir,
2026. — 202 c. — (IIpodeccuonansnoe obpazoBanue). — ISBN 978-5-534-10835-4. —
Texct : onekrponsbii // OOpaszoBarenbHas minatdpopma  HOpaiit  [calit]. —
URL: https://urait.ru/bcode/541746
9. Bacunbes, A. A. ®@usuka. bazoBsiii ypoerb: 10—11 kmaccsl : yaeOHUK A7 CpeIHETrO
oOmero obpazoBanus / A. A. Bacunbes, B. E. ®enopos, JI. [I. XpamoB. — 2-e¢ u3A., Ucop. u
norn. — Mocksa : WzmatenbctBo FOpaiit, 2026. — 211 c.— (OOGmeoOpa3oBaTeabHbIN
k). — ISBN 978-5-534-16086-4. — Tekcr : anektpoHHsIii // O6pa3oBarenbHas miaaTgopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/544862

HNuTepHeT-pecypcen:
1.  www.fcior.edu.ru (denepanpHplii LEeHTp HHPOPMAIMOHHO-00PA30BATEIBHBIX

pecypcoB).
2.  wwww.dic.academic.ru (AKageMuK. CnoBapu u SHIMKIIOTIESINHN).
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www.booksgid.com (Books Gid. DiiekrpoHHast OnbInoTeKa).

3. www.globalteka.ru (I'moGanreka. ['moGanpHas 6ubIMOTEKAa HAYIHBIX PECYPCOB).

4.  www.window.edu.ru (EnnHoe OKHO J0CTyma K 00pa30BaTEeIIbLHBIM PECYpCaMm).

5. www.st-books.ru (JIyumras yaebnast nurepatypa).

6. www.school.edu.ru (Poccuiickuii oOpa3oBaTenbHBIM TOpTAl.  JIOCTYITHOCTB,
KauecTBO, 3((HEKTUBHOCTB).

7.  www.ru/book (DnexkrponHasi Oubnuoreunas cuctema). www.alleng.ru/edu/phys.htm
(O6pazoBatenbHbie pecypchl MHTepHETa — DH3MKA).

8. www.school-collection.edu.ru (Eaunasi xoyutekuusi muQpoBBIX 00pa30BaTEIbHBIX
pecypcoB).

9. https//fiz.1september.ru (yaeOHO-MeTOTMUeCKas ra3zeTa «DU3NKaY).

10. www.n-t.ru/nl/fz (HoGeneBckue naypearst o (Gu3HKe).

11. www.nuclphys.sinp.msu.ru (SInepnas ¢usuka B IaTEpHETE).

12. www.college.ru/fizika (ITonrotoska k EI'D).

13. www.kvant.mccme.ru  (Hay9HO-TIONMYJSIpHBIA ~ (PU3MKO-MaTeMaTHYECKUH  KypHaI
«KBaHTY).

14. www.yos.ru/natural-sciences/html (ecTecTBEHHO-HAYYHBIH >KypHAI I MOJIOJCKH
«Iyth B HAYKY»

3.3. VYciaoBusi peaquzanud padodeid mnporpaMmbl IS  HMHBAJIMIOB M JHI[ €
OrPaHUYEeHHBIMHM BO3MOKHOCTSIMHM 310POBbS

OOyueHrne WHBAIWJOB M JHI[ C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBBS
OpraHU30BaHO COBMECTHO C APYTUMH OOyUJaIOIUMHMCS.

Jlnst  ocBoeHHMsS y4eOHOM JUCHMIUIMHBI B (QoHAe OMOIMOTEKHM | 3JIEKTPOHHO-
OMOMMOTEYHBIX CHCTEMaX MMEETCSI OCHOBHAS M JIONIOJHHUTENIbHAS yueOHas JUTeparypa B BUIC
ANIEKTPOHHBIX JIOKYMEHTOB.

B neknuoHHBIX ayauTOpUSX OOOPYAOBaHBI CIIEHUAIBHBIE MECTa C BO3MOXKHOCTHIO
pa3MelieHusl CTYACHTOB Ha Kpeclie-KOJSCKEe U TOJKIIOYEHHsS K JJIEKTPUYECKOM ceTu
TEXHUYECKUX CPEICTB OOYUCHHUS.

[Ipu mpoBeneHNN MPOLEaYPhl OLIEHUBAHUS PE3yIbTaTOB 00yUYeHUs MHBAIMJIOB U JIUI] C
OTPAaHUYEHHBIMU  BO3MOXKHOCTSIMH ~ 3JIOPOBBSI  IPEIyCMaTpUBAaeTCd  HCIOJIb30BaHHE
TEXHUYECKUX CPEJICTB, HEOOXOAUMBIX MM B CBSI3U C UX WHIUBUAYAJIbHBIMU OCOOEHHOCTSAMHU.
JlaHHbBIE TEXHUYECKUE CPEICTBA MOTYT OBITh MPECTaBICHbI PernoHanbHbIM y4eOHO-HAYYHBIM
LEHTPOM MHKIIIO3UBHOTrO oOpa3oBanus Yenl'V.

3.4. YciaoBus peajM3alMy MporpaMmMbl JUCHUIIMHBI C HCIOJb30BAHHEM 3JI€KTPOHHOI0
o0yueHust

B cinyuyae peanuzanMM AMCHUIUIMHBI C HCIOJIB30BaHUEM HIIEKTPOHHOTO OOyueHMs,
JMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTMH OOIIeHHE OOYUYalOIIMXCS W IperojaaBaTelis
OCYILIECTBIISIETCS B pPEXUME pPEaJbHOTO BPEMEHM OHJIAWH-JIeKIMU (BEOMHApHI), dYaThl,
BUJICOKOH(EpPEHIIMH WM OTi0keHHoro BpemeHu (Moodle, ¢opymbl, 37eKTpoHHas MouTa,
COLIMANIbHBIE CETH, MECCEHJIKEPHI).
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Bonpmyto 4WacTe BpeMeHH OOy4aromuecsi CaMOCTOSITENbHO pPadoTaroT ¢ y4eOHO-
MCTOANMYCCKUMHU MaTCpuajiaMu. CTy,HeHTI)I HMCIOT BO3MOKXHOCTb KOHCYJIBTHPOBATLCA C
MperoiaBaTesieM 10 BCEM BOIMPOCaM, BO3HHUKAIOIIUM B XOJIE CaMOCTOSITEIBHON padOTHI
nocpeactBoM Moodle, GopyMoB, 371€KTPOHHOM MOYTHI, COIMAIBHBIX CETEH, MECCEHHKEPOB.

Hoctyn oOydaromuxcst K y4yeOHBIM pecypcaM B peXHME OTJIO)KEHHOTO BPEMEHH,
CaMOCTOSITEIILHOW pabOTHI OCYIIECTBIISIETCS Y€pe3 CETh MHTEPHET B YAOOHOM ISl HErO MecTe,
BPEMCHHU U TCMIIC.

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOM
JUCHUTIINHBI

KoHTpons u omeHKa pe3ylnbTaTOB OCBOCHHS y4EOHOUM JMUCIUIUIMHBI OCYIIECTBIISETCS
MpenoaBaTeieM B MPOIECCe MPOBEACHUS TMPAKTUUYECKUX 3aHATHH, AuddepeHITnPOBAHHOTO
3a4era, a TaKXKe BBINIOJHEHUS OOyJYaIOMUMUCS WHIUBUIYATBHBIX 3aJaHUN, MPOCKTOB,
HCCIIEIOBAHU .

@DOopMBI U METOIBI KOHTPOJISI U OLIEHKHU PE3yJIbTaTOB OOyUeHUS:

Texymuit KOHTPOJIb: TECTUPOBAHUE, KOHCIEKTUPOBAHME, OTYETHI MO MPAKTUYECKUM
3aHSTHSIM.

[IpoMexxyTOUHBIN KOHTPOJIb: OTYETHl MO MPAKTUYECKUM 3aHSATHSIM, KOHTPOJIbHBIE
paboTHI.

HToroBsiii KOHTPOJIB: Apyrue GOpMbI KOHTPOJIS, SK3aMEH.

[Ipn HeoOXoauMOCTH HHBANUAAM M JHMIIAM C OrPAHUYCHHBIMHU BO3MOXHOCTSAMU
3I0pOBbSl  IPEJIOCTABISCTCS  JOTMOJHUTENbHOE BpeMmsl JUIsl TMOATOTOBKM OTBETa Ha
muddepeHITMpOBaHHOM 3a4eTe.

XapakTepucTHKA OCHOBHBIX BU/J0B Y4eOHO J1eSITeJIbHOCTH CTYJ€HTOB

Conep:xanue 00ydeHusi XapakTepuCTHKA OCHOBHBIX BUIOB JI€ATEJIbHOCTH CTY/I€HTOB (Ha
YPOBHE YU4eOHBbIX JeiicTBHIA)

BBenenne 'YMEHMsI MOCTAHOBKH 1ENIeH IeSITeIbHOCTH, TUIAHUPOBAHUS
COOCTBEHHOM JIEITENLHOCTH I TOCTHIKEHHMS ITOCTaBICHHBIX IEIeH,
[pEeABUACHUS BOBMOXHBIX PE3YJIbTATOB 3TUX JICUCTBUM, OpraHU3alun
CaMOKOHTPOJISI U OLIEHKH MOJIYYEHHBIX PE3YyJIbTATOB.

Pa3BuTHE CIOCOOHOCTH SICHO M TOYHO M3JIaraTh CBOM MBICIIH,
lmornyeck 000CHOBBIBAThH CBOIO TOUKY 3PEHHUSI, BOCTIPUHUMATH U
QHATM3UPOBATH MHEHUS COOECEHUKOB, MPU3HABAS MTPABO PYTrOTO
YeI0BEeKa Ha MHOE MHEHHUE.

[TpousBeneHue naMepeHus: GU3NIECKUX BETUUHUH U OLIEHKA TPAHULIBI
[MOrPELTHOCTEN U3MEPEHHUIA.

[IpencraBienue rpaHuLibl IOIPEMIHOCTEN U3MEPEHUN TIPU
MOCTPOCHUH TPa(UKOB.

'YMeHne BBICKa3bIBAaTh THIIOTE3HI IJIS OOBSICHEHNS HAOII0aeMBIX
SIBJICHUIA.
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'YMeHue npeaiaratb MOJEIH SBJICHUM.

Yka3zaHue rpaHull IPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. M310%KeHue
OCHOBHBIX II0JIOKEHUN COBPEMEHHOW Hay4HOW KapTUHBI MUpAa.
[IpuBeaeHrEe MPUMEPOB BIHUSIHUS OTKPHITUI B (PU3UKE HA MPOrpecc B
TEXHHUKE U TEXHOJIOTUU MPOU3BO/ICTBA.

Wcnons3oBanne MaTepHeTa 1151 oucka nHGOpMaIim

1. MexaHuka

Kunematuka

[IpencraBieHne MEXaHMYECKOTO JIBMKEHUS TeIa YPaBHEHUSIMHU
3aBHCHMOCTH KOOPJIMHAT U MPOEKIIUEH CKOPOCTH OT BPEMEHH.
[IpencraBieHre MEXaHMUECKOTO ABUKEHUS Tejla rpadukaMu
3aBUCHMOCTH KOOPJIMHAT U MIPOEKITMEH CKOPOCTH OT BPEMEHH.
Ornpenenenre KOOPAUHAT MPONUACHHOTO IMMyTH, CKOPOCTH U YCKOPEHUS
rerna 1o rpadukaM 3aBUCUMOCTH KOOPAWHAT U MPOEKITUHA CKOPOCTH OT
BpeMeHH. OnpeieneHne KOOpAMHAT TPOHICHHOTO IMyTH, CKOPOCTH U
[YCKOpEHUSI Teja M0 YpaBHEHHUSIM 3aBUCUMOCTH KOOPAUHAT U
MPOEKIMHA CKOPOCTH OT BPEMEHHU.

[IpoBeneHre CpaBHUTEIBLHOTO aHAIM3a PABHOMEPHOTO H
[PAaBHOIIEPEMEHHOTO JIBHKEHUH.

'YkazaHue UCIIOJh30BaHUS MOCTYMATEILHOTO W BPaIaTEIHHOTO
MBIDKEHUN B TEXHUKE.

[IproOpeTeHne onbITa paboTHl B TPYIIE C BHITIOJHEHUEM PA3IMIHBIX
COITMAIBHBIX POJICH.

Pa3paboTka BO3MOKHOW CHUCTEMBI JCHCTBUN U KOHCTPYKIIMH JIJISI
PKCIIEPUMEHTAILHOTO OTNPEACICHNUS KHHEMAaTUUECKUX BETUYHH.
[IpencraBinenue nHGOPMAITUU O BUIAX JIBHKCHUS B BHJIC TAOJIHIIBI

3aKOHBI COXpaHCHH B
MCXaHUKC

[IpuMeHeHre 3aKOHA COXPAaHEHHUST UMITYJIbCA JIJIST BBIYMCIICHHS
M3MEHEHUN CKOPOCTEN TeJl IPU UX B3aUMOJICHCTBUSIX.

M3mepenue paboThl CHJT M U3MEHEHUE KUHETUYECKOW PHEPTUH TeJa.
Brruncienue paboThl CHIT M MI3MEHEHHS! KHHETUYECKOW SHEPTHUH TeJa.
BrruncieHue NoTeHIMAIBHOW SHEPTUH TEJ1 B TPABUTAIIMOHHOM I10JIE.
Onpenenenre NOTEHIUAILHON SHEPTUH YIIPYTo 1e(hOPMUPOBAHHOTO
TeJia 10 U3BECTHOM JeopMaIiK ¥ )KECTKOCTH TeJa.

[IpuMeHeHre 3aKOHA COXPaHEHUS MEXaHUYECKOH YHEPTUU TIPU
jpacyeTax pe3ylbTaTOB B3aMMOJICHCTBUM TeJl TPaBUTALIMOHHBIMU
CUJIaMU U CUJIaMU YIPYTOCTH.

'YkazaHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXAHUKHU.

Ykazanue yueOHBIX TUCIUIUIMH, TPU U3YYEHUU KOTOPBIX
MICIIOJIb3YIOTCSI 3aKOHBI COXPAHEHMSI

2. OCHOBBI MOJICKYJISIPHO

W QU3MKH U TEPMOAUHAMHUKH

(OCHOBBI MOJIEKYJISIPHOM
KUHETUYECKON TEOPUHU.
M neanbHBIN Ta3

BrInosHeHne 3KCIepUMEHTOB, CIyXKalluX 11 000CHOBaHUS
MoJIeKyIsIpHO-KuHeTn4deckoit Teopuu (MKT).

Pewrenue 3a1a4 ¢ IpUMEHEHUEM OCHOBHOT'O YPaBHEHUs
MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU T'a30B.

OmnpezeneHre napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHMU Ha
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OCHOBAHUU YPaBHEHUS COCTOSIHUSI HJCAILHOTO rasa.
Ornpezenenue nmapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUM U
[IPOUCXOSIIUX MpolieccoB 1o rpaduxam 3aBucumoctu p (T), V (T), p
(V).

DkcnepuMenTaibHoe uccaenosanue 3apucumoctu p (T), V (T), p (V).
[IpencraBienue B Buie rpa)ukoB H30XOPHOT0, H300apHOTO U
M30TEPMHUUECKOTO MPOIIECCOB.

Brrarciienue cpeHell KHHETUYECKON SHEPIUU TEIJIOBOTO JIBUKEHUS
MOJIEKYJI 110 U3BECTHOM TeMIlepaType BEIIecTBa.

Bricka3blBaHNEe TUIIOTES3 AJ1s1 OOBSICHEHHS HAOII01a€MbIX SIBICHUM.
YkazaHue rpaHull IPUMEHUMOCTH MOJEIH «UJealbHBIN ra3» u
3akoHOB MKT

(OCHOBBI TEPMOIMHAMUKHU

M3mepeHue KormdecTBa TeIUIOTHI B MPOIleccaxX TeIIonepe1aduu.
Pacuer komuyecTBa TEMIOTHI, HEOOXOIUMOTO TSI OCYIIECTBICHUS
3aJaHHOTO Mpoliecca ¢ Terionepeaadei. Pacuer nsmenenus
BHYTPEHHEH YHEPTUU TeJ, pabOTHI U TIEPEIAHHOTO KOJTUYECTBA
TEIJIOTHI C MCMOJIb30BaHUEM TIEPBOTO 3aKOHA TEPMOIMHAMUKH.
Pacuer paboThl, COBEpIIICHHOM ra3oM, 1o rpaduKy 3aBUCUMOCTH P
(V).

Boruricnenue paboThl raza, COBEpIICHHON MPU U3MEHEHUH COCTOSTHUS
1o 3aMKHyTOMY IUKy. Berarcnenue KII/I mpu coBepiennn razom
[paboTHI B MpolieccaX U3MEHEHUS COCTOSIHUS 10 3aMKHYTOMY ITHKITY.
OO0bscHEHNE TPUHIIMIIOB IEHCTBUA TEIUIOBBIX MalllUH. JleMoHCTpanus
poJii GU3HMKH B CO3JAaHUH U COBEPIIEHCTBOBAHUH TEIIJIOBBIX
MBUTaTEJICH.

M3noxxeHne CyTu 3KOJIOTUYECKUX Mpo0ieM, 00yCIOBICHHBIX paboToi
TEIJIOBBIX IBUTATENICH U MPEATIOKEHUE MYTH X PELICHUS.

Yka3zaHue rpaHull IPUMEHUMOCTH 3aKOHOB TEPMOJAUHAMUKH. Y MEHUE
BECTH JMAJIOT, BHICIYIIMBATh MHEHHE ONIMOHEHTA, y4aCTBOBAThH B
TMCKYCCHUU, OTKPBITO BBIPAXKaTh U OTCTAUBATh CBOIO TOUKY 3PEHUS.
Ykazanue yueOHbIX IUCHUIUIMH, TPU U3YYEHUH KOTOPBIX UCHIOJIB3YIOT
yaeOHbIit MaTepran «OCHOBBI TEPMOTUHAMUKI

CBolicTBa apos,
PKUJIKOCTEH,
TBEPJIbIX TE

M3mepeHune BIaXHOCTH BO3/yXa.

PacueT KoJIM4yecTBa TEIUIOTHI, HEOOXOJUMOTO JUIsl OCYILIECTBIICHUS
IpolLecca epexoa BEIECTBA U3 OJJTHOTO arperaTHOro COCTOSIHUS B
Npyroe.

JKCIIEpUMEHTAIIBHOE MCCIIEA0BAHUE TEINIOBBIX CBOWCTB BELIECTBA.
[TpuBeneHre NpUMepOB KaWUIPHBIX SBJICHUN B OBITY, IPUPOJIE,
TEXHHUKE.

VccnenoBanue MEXaHUYECKUX CBOMCTB TBEPABIX Tel. [Ipumenenue
(bU3nYEeCKUX MOHATHH U 3aKOHOB B yUeOHOM Marepuaie
poheccHoOHaTBFHOTO XapaKkTepa.

Vcnonbs3oBanue MHTEpHETA U1 TOKMCKa HHPOPMALIUH 0 pazpaboTKax

1 IPUMCHCHUAX COBPCMCHHBIX TBCPAbIX U aMOp(l)HBIX MaTCpruajioB
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3. 2J1eKTPOIMHAMHUKA

DIIEKTPOCTATUKA

Brraucienue cui B3aI/IMOZICI\/JICTBI/I$I TOYCUYHBIX JJICKTPHUYCCKUX
3apsiJIOB.

Brraucienne HAIMpsPKCHHOCTHU SJICKTPUYECKOTO IMOJISI OAHOTO U
IHCCKOJIBKUX TOYCYHBIX SJICKTPUYCCKUX 3apsA10B.

BrrurciieHne noTeHmana 3JIeKTPUIECKOro MOJISl OJTHOTO U
IHCCKOJIBKUX TOYCYHBIX SJICKTPUYCCKUX 3apA10B. HSMepeHI/Ie
[Pa3HOCTH IOTEHIIUAJIOB.

M3MepeHne SHEPTUM AIEKTPUUYECKOTO OIS 3apsHKEHHOTO
KOHJIEHCATOopa.

BrranciieHue sHepruun AMEKTPUUECKOTO MOJIS 3apsiKEHHOTO
KOHJIEHCATOopa.

Pa3paboTka miaHa 1 BO3MOXHOM CXeMbI ACUCTBUI
PKCIIEPUMEHTAIBHOIO ONPENEIEHUS AIEKTPOEMKOCTH KOHACHCATOPA U
NTMRJIEKTPUYECKON MPOHUIIAEMOCTH BEIIECTBA.

[IpoBeneHnEe CPaBHUTENBHOTO aHAIN3a TPABUTALIMOHHOTO U
PIEKTPOCTATUYECKOTO TOJICH

TTocTOSIHHEII TOK

M3MepeHre MOITHOCTH AeKTpuyeckoro Toka. Mamepenne I/1C u
BHYTPEHHETO COMPOTUBIICHUSI HICTOYHHKA TOKA.

BrinosiHeHue pacyeToB CUIIBI TOKA U HAMPSKEHUI Ha yyacTKax
pieKTpudecKkux mneneil. OObICHEHNE Ha MPUMEPE AIICKTPUIECKOM
nenu ¢ 1Byms ucrounukamu toka (321C), B KakoM cirydae UCTOUHUK
PIIEKTPUYECKOM SHEPTUU paboTaeT B peKUME IreHepaTopa, a B KAKOM
— B peXXHMe MOTPEeOUTEIIs.

Omnpenenenre TeMnepaTypbl HUTH HakanuBaHus. 3mepenue
PIIEKTPUYECKOTO 3apsijia AJIEKTPOHA.

CHATHE BOJIbTaMIIEPHON XapaKTEPUCTUKU JHO/IA.

[IpoBeneHne CpaBHUTEIHHOTO aHAIH3a MOIYIPOBOJIHUKOBBIX TUOJIOB
U TPUOJIOB.

Wcnonb3oBanue MuTepHeTa Ass moucka uH(Gopmaluu o
MEPCIIeKTUBAX PA3BUTHUS MOJTYIPOBOIHUKOBOM TEXHHUKH.

'Y cTaHOBKA IPUYMHHO-CIIEICTBEHHBIXCBSI3EH

MaruuTHBIC SIBJICHUS

M3MepeHne MHIyKIIMM MarHUuTHOTO 110Jis1. Beluncnenue cui,
NEMCTBYIONIMX HA IPOBOJAHMK C TOKOM B MAarHUTHOM TIOJIE.
Borunicienue cuil, IeHCTBYIOIINX HA JIEKTPUYECKUH 3apsi,
NIBYDKYLIUICS B MAarHUTHOM TIOJIE.

VccnenoBanue sBICHUN JIEKTPOMarHUTHOM MHAYKIUH,
CaMOUHAYKIIHH.

Bbrancnenue sHeprui MarHuTHOro nosist. O0bsicCHeHHe IpUHIIUIA
NEVCTBUS 3JIEKTPOABUTATENS.

OOBsICHEHNE PUHIMIIA ASHCTBHUS FeHEpaTopa MEKTPUIECKOTO TOKA U
HIIEKTPOU3MEPUTENBHBIX MPUOOPoB. OObACHEHHE TPUHLIUTIA TeHCTBUS
Macc-creKTporpada, yCKopuTese 3apsHKeHHbIX YaCTHIL.

OObsiCHEHUE POJIM MAaruHuTHOTO TOJIS 3eMIIH B KU3HU paCTCHHﬁ,
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PKUBOTHBIX, YEJIOBEKA.

[IpuBeaeHne MPUMEPOB MPAKTUYECKOTO MPUMEHEHHS N3yUYECHHBIX
SIBJICHUH, 3aKOHOB, IPUOOPOB, YCTPOICTB.

[IpoBeneHne CpaBHUTEIHLHOIO aHAIN3a CBOMCTB
RIIEKTPOCTATUYECKOTO, MATHUTHOTO U BUXPEBOTO AIEKTPUUECKUX
MTOJIECH.

OOBbsicCHEHUE Ha MPUMEPE MarHUTHBIX SIBJICHUH, ToueMy (pU3nKy
MO>KHO paccMaTpHUBaTh KaK METaIUCIUIUINHY

4. KoJ1e0aHud U BOJTHBI

MexaHnyeckue
KOJIEOaHN

WccnenoBanue 3aBUCUMOCTH MTepHoJia KOJeOaHUH MaTeMaTHUECKOTO
MasTHUKA OT €r0 JUIMHBI, MacChl U aMIUIUTY bl KOJIEOAHUH.
WccnenoBanue 3aBUCMMOCTH NIEpHoa KojeOaHui rpy3a Ha IpYKUHE
OT €r0 Macchl U )KECTKOCTH MPYKUHBI. Berunciienue nepuoia
KoJeOaHuit MaTeMaTUYECKOro MasiTHUKA 110 U3BECTHOMY 3HAUEHUIO
ero JAnuHbL. Beruncienue nepuoa kojiebaHuii rpy3a Ha MpyKUHE 110
M3BECTHBIM 3HAYEHHAM €r0 MACChl U )KECTKOCTH MPYKUHBI.
BbipaboTka HaBBIKOB BOCIIPUHUMATh, aHAJIU3UPOBATH,
nepepabaTbIiBaTh U NPEAbABIATh HHYOPMALMIO B COOTBETCTBUU C
[TOCTABJICHHBIMH 3a1a4aMH.

[IpuBeneHre NpUMeEpoOB aBTOKOJIEOATEIBHBIX MEXaHUYECKUX CUCTEM.
[TpoBenenune knaccuduranuu KoaeOaHui

Yrpyrue BOJHbI

M3MepeHue ATMHBI 3ByKOBOY BOJIHBI 10 Pe3yJIbTaTaM HaOIOICHUN
UHTEePPEPEHIIMH 3BYKOBBIX BOJIH.

Ha6mronenue n oObsICHEHHE SBICHUN HHTEPPEPEHIINH U TUDPaAKITHI
MEXaHHUYECKHX BOJIH.

[IpencraBnenue o0nacTeil MPUMEHEHUS YIbTPA3BYKa U MEPCIICKTUBBI
€r0 MCIIOJIb30BaHMS B PA3JIUYHBIX 00JIACTAX HAYKH, TEXHUKH, B
MEIUITHE.

M3n0xeHne CyTH SKOJIOTUYECKHUX MPOOJIEM, CBSI3aHHBIX C
BO3/ICHCTBUEM 3BYKOBBIX BOJIH HA OPTraHM3M YeJIOBEKa

DJIEKTPOMAarHUTHBIC
KOJICOaHUs

Habnronenue ocuuiorpaMM rapMOHUYECKUX KOJIeOaHUM CHITbI TOKa
B LICTIH.

M3mepeHne 3IeKTpOeMKOCTH KOHAeH caTopa. M3mepenue
MH/YKTUBHOCTb KaTyLIKH.

VccnenoBanue sIBICHUS IEKTPUYECKOTO PE30HAHCA B
[10CJIE0BATEIbHON LETH.

[IpoBeneHne aHaIOruu MeXIy PU3MUECKUMH BETUUMHAMH,
XapaKTePU3YIOIUMHU MEXaHUYECKYIO M 3JIEKTPOMArHUTHYIO
KOJIeOaTebHbIE CUCTEMBI.

PacueT 3HaueHUIl CUJIbI TOKA U HANPSKEHUS Ha JIEMEHTax Lenu
MEPEMEHHOTO TOKa.

VccnenoBanue npuHLMNa aeictBus Tpancgopmaropa. Mcecnenosanue
MPUHIIMIA JEMCTBUS T'€HEPATOPA IEPEMEHHOTO TOKA.
Vcnonbs3zoBanue MHTepHeTa U1 moucka HHPOpMAaLUU O

COBPCMCHHBIX crocobax Nnepeaavyun 3JICKTPOIHCPIUn
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DIIEKTPOMArHUTHBIC
BOJTHBI

OcyiecTBiieHHE pajuonepenad u paguonpuema. McenenoBanue
CBOYCTB 3JICKTPOMArHUTHBIX BOJIH C TIOMOIIBEO MOOHIIEHOTO
renedona.

Pa3BuTHE IICHHOCTHOTO OTHONICHUS K H3y9aeMbIM Ha YPOKaxX (DU3UKH
00BEKTaM U OCBauBaeMbIM BHAAM JieITCALHOCTH. OOBICHEHHE
MPUHITUITHATEHOTO PA3IUYIHs IPUPOJIBI YIIPYTUX H
PIIEKTPOMATrHUTHBIX BOJIH. M3510%KeHNE CYyTH SKOJIOTUYECKUX TIPOOIeM,
CBSI3AHHBIX C AJIEKTPOMATHUTHBIMU KOJICOAHUSIMU M BOJTHAMH.
OO0BbsCHEHUE POJIM IEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX
HcciIeIoBaHusIX BeeneHnoit

5. OnTuka

[Ipupona cBera

[IpuMeHeHne Ha MPAKTUKE 3aKOHOB OTPKECHUSI M IPETIOMIICHHUS CBETA
MpU PEIICHUH 3a/1a4.

OrnpeneneHne CIeKTPAIbHBIX T'PAaHULl YyBCTBUTEIBHOCTH
YeI0BEYECKOrO IJ1a3a.

'YMeHue cTpouTh U300paXkeHus MPEMETOB, AaBaeMble JIMH3AMU.
Pacuer paccTosiHUS OT JIMH3BI 10 U300pa)KeHUs peIMeTa.

Pacuer onTudeckoit cuiibl JMH3BL M3mMeperue hoKycHOTo
[paccTosiHus JMH3BL. VcnpiTaHue Moieneil MUKPOCKOTIa U TeJIeCKomna

BoJsHOBEIE CBOMCTBA
cBeTa

Habmonenue siBineHust UHTEpGEPEHLIUN AIEKTPOMATHUTHBIX BOJIH.
Habmonenue sBiaeHus 1udpakiuuy JeKTPOMAarHUTHBIX BOJIH.
Habmtoienue SBIeHUS MOSIPU3AIMU AIEKTPOMArHUTHBIX BOJIH.
M3mepenue ATUHBI CBETOBOW BOJIHBI 110 pe3yJibTaTaM HaOII0ICHUS
siBiieHus natepdepeniuu. Habmonenue sBiaeHus qudpakiiuy cBeTa.
Habmtoenue siBJaeHMs MOJsipyU3aluy U aucriepcuu ceera. [louck
[pa3IM4Uii U CXOACTBA MEXAY NU(PAKIIUOHHBIM U TUCIIEPCUOHHBIM
CIIEKTPaMH.

[IpuBeaeHre MPUMEPOB MOSABICHUS B IPUPOJIE U UCIIOJIL30BAHUS B
TeXHUKE SIBJICHUI UHTepepeHInH, TudPaKIIH, MOISIpU3alud U
mcriepcuu cBeta. [lepedncienre MeTo10B O3HAHMS, KOTOPBIE HC-
M0JIb30BaHBI MPU U3YYCHUH YKAa3aHHbBIX SIBJICHUN

6. DJIeMEeHThI KBAHTOBOI

buzukn

KBaHnToBas onTuka

Habmonenue dotosnekrpuyeckoro dpdexra. OObsICHEHNE 3aKOHOB
CTosieToBa Ha OCHOBE KBAaHTOBBIX MPE/ICTABICHHIA.

Pacyer MakcUMalbHON KUHETHYECKON YHEPTHH IEKTPOHOB MPHU
(dhoTosnekTpruyeckoM dpdexTe.

Omnpenenenre pabOTH BBIXOA ANEKTPOHA MO TpaduKy 3aBUCHIMOCTH
MaKCUMaJIbHOW KHHETUYECKOW SHEPTUU (POTOIIEKTPOHOB OT YACTOTHI
cBeTa. V3mepenne paboThl BBIX0/1a DNIEKTPOHA.

[Tepeuncienue mpruOOPOB YyCTAHOBKU, B KOTOPBIX PUMEHSETCs Oe3-
MHEPIHOHHOCTH (hoTOdhDeKTa.

OO0BbsICHEHNE KOPITYCKYISPHO-BOJTHOBOTO JAyalli3Ma CBOKCTB
(hoToHOB. OOBSICHEHUE POJIM KBAHTOBOM ONITUKH B PA3BUTUH
COBpEMEHHOM (pr3MKH

© ®I'bOY BO el Y»




Muno6prayku Poccun
DenepanbHOE rocyapCTBEHHOE OI0DKETHOE
@)} 00pa3oBaTeNbHOE YIPEkKICHNUE BHICIIIET0 00pa30BaHUs
«Hensbunckuit rocympaperBeHnsiii yausepcure» (PI'BOY BO «Henl V)
Mpuacckuii ¢pumuan

Pabovast mporpamMma TUCIUIUTHHEL
I11.03 «Dusuka»
Cnemmansnoctu 09.02.07 MHpopManoHHbIE CHCTEMBI H IPOrPAMMHUPOBAHHE

Bepcus nokymenra - 1

cTp. 25 u3 26 IlepBslii sx3eMILISIP KOITUS Ne

duzuka aroma

HabitoieHne nuHeHyaThIX CIIEKTPOB.

Pacuer yacTOThI U JUIMHBI BOJIHBI UCIIYCKa€MOI'O CBETA IPU NEPEX0Ie
aTOMa BOJOPOJia U3 OJTHOIO CTAlMOHAPHOTO COCTOSIHUS B APYTOE€.
OO0bBsicCHEHNE TTPOUCXOKICHHS JIMHEWMUATOTO CIIEKTpa aToMa BOJIOPOJia
W pa3uyusl JIMHEHYAThIX CIIEKTPOB PA3IMYHBIX Ta30B.

MccienoBanue JTMHEMYATOrO CIEKTpA.

WccnenoBanue mpuHITUIIA pa0OTHI TIOMHUHECIICHTHOM JIAMITHI.
Ha0mnronenue n o0bICHEHNE MPUHIIAIIA IEHCTBUS Jlazepa.
[IpuBeaeHNEe MPUMEPOB UCIOIb30BaHMSI Jla3epa B COBPEMEHHOM HayKe
1 TEXHUKE.

Hcnons3oBanne MaTEpHETA 1151 IOMCKa MHGOPMAITHH O
MepCreKTUBaX MPUMEHEHHUS Jiazepa

Dur3rKa aTOMHOTO si/Ipa

Ha6mronenue TpekoB anbda-gacTuil B kamepe Bubcona.
PeructprupoBanue SICPHBIX U3TYICHHNA ¢ TTOMOIIBIO CUETIHKA
['eiirepa.

Pacyer sHEpruyM CBS3HM AaTOMHBIX SIJIEP.

Onpenenenue 3apsaa 1 MacCOBOTO YHCIIa aTOMHOTO si/ipa,
BO3HMKAIOIIETO B pe3yabTaTe paJMOaKTHBHOIO pacraja.
Borurcnenue sHepruu, 0CBOOOKIatoMIecs MPH paAloaKTHBHOM
pacmase.

OnpeneneHue NpoayKTOB SAEPHON peaKivu.

Boruricnenue sHeprun, 0CBOOOKIAIOICHCS MTPH SIIEPHBIX PEaKIUsX.
[ToHumaHue MperuMyIIecTB U HEJJOCTATKOB UCTIOIb30BAHUS aTOMHOM
SHEPTUU U MOHU3UPYIOIINX U3Ty4YeHUI B MPOMBIIUIEHHOCTH,
MeIUIINHE.

M3noxxeHne CyTu 3KOJIOTUYECKUX MPOo0sIeM, CBI3aHHbIX C
OMOJIOTUYECKUM JICHCTBUEM PAMOAKTUBHBIX U3ITyUYCHUH.
[IpoBenenue kaaccuPpUKAIMU JIEMEHTAPHBIX YACTHUI] IO UX
(bu3MuecKUM XapakTepuCTUKaM (Macce, 3apsily, BpEMEHH JKU3HH,
CIIUHY U T. 1T.).

[ToHumaHue IeHHOCTEW HAyYHOTO MO3HAHUS MUpPa HE BOOOIIIE IS
YeI0OBEYECTBA B LIETIOM, a JIJIsl KX /I0TO 00yJaromerocs JIN4Ho,
[IEHHOCTEH OBIAJCHUS METOI0M HAYYHOTO MO3HAHUS JIJIS TOCTHKEHUS
lycrexa B JJF000M BUJIE MPAKTUYECKOU NEeSITEbHOCTH

7. DBOJIIOLUA BCEJICHHOM

CTpoeHue u pa3BUTHE
Bceenennon

Habnronenue 3a 38e31amu, JIyHO 1 rutaHeTaMu B TEJIECKOIT.
HabmnroieHne COMHEYHBIX MATEH C MOMOIIBIO TEIECKOa U COJTHEYHOTO
PKpaHa.

Vcnonb3oBanue MHTEpHEeTa U1 oKcKa N300paXKeHN KOCMUYECKUX
00BEKTOB U MH(popMalu 00 ux ocobeHHOCTIX OOCyX1eHne
BO3MOJKHBIX ClIeHapHeB 3BotoLMU BeenenHoit. Micnonp3oBanue
MuTepHeTa 11 TOMCKa COBpEeMEHHON HH(OpPMAIUK O pa3BUTHH
Bcenennoii. Onienka nHpOpMaluu ¢ MO3UIHMH €€ CBOMCTB:
JTIOCTOBEPHOCTH, O0BEKTUBHOCTH, MIOJTHOTHI, AKTyaJIbHOCTH U T. 1.
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OBOJIIOLINS 3BE3/.
I'mmmoTe3a
HpOI/ICXO)KZICHI/ISI
COJHEYHOH CUCTEMBI

Boruricienue 3Heprum, 0CBOOOKJaroIIecs IPU TEPMOSIIEPHBIX
[peaKLusX.

DopmynrpoBKa polieM TepMosiiepHol sHepreTuku. O0bsiCHEHNE
BITMSIHUS COJTHEYHOU aKTUBHOCTH Ha 3emito. [lonumanue ponu
KOCMUYECKUX MCCIIEIOBAHUI, UX HAYYHOTO M 3KOHOMHUYECKOTO
3HAYEHUSI.

OO6CyXIeHne COBPEMEHHBIX TUTIOTE3 0 MPOoUCX0xkAeHUN COoMHEUHON
CHUCTEMBI
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