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o0pa3oBaTeNbHOl MpOrpaMMbl CpelHero oOmiero o0pa3oBaHuUs, OJOOPEHHON pelleHneM
denepanbHOro yueOHO-METOIUYECKOTO O0BEIUHEHUS 10 00IIeMy 00pa30BaHHIO (MIPOTOKOI OT
28 uronst 2016 r. Ne 2/16-3).

Opraam3amusa-pa3padboTank: PHUIBCKUI aBUAITMOHHBIA TEXHUYESCKUH KOJUICMK - huimuan GpeaepaabHOro
TOCYJapCTBEHHOIO OIO/PKETHOTO  00pa30BATENBbHOTO YUYPEKIACHHS BBICIIETO MPOQPECCHOHATBEHOTO
oOpa3oBanuss «MOCKOBCKHH TOCYIapCTBCHHBI TEXHUUYECKUN YHHUBEPCUTET TPAKIAHCKOW aBUAIUI
(MI'TY TA).
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1. MACHOOPT PABOYEN MPOT'PAMMBI YYEFHOU JUCIHUATLIAHBI
I11.02 ®U3UKA

1.1.06s1acTh NIpUMEeHeHus padoyeil MporpaMmbl

Pabouas mporpamMma y4eOHOW NMCHMIUIMHBI SBISETCSA YacThIO NMPHUMEPHON MPOTPaMMBI
MOJTrOTOBKHU CIIEIUAIUCTOB cpeanero 3seHa B coorBeTcTBUM ¢ @I'OC CIIO no cnenuanbHOCTSIM:
11.02.06 TexHnveckas 3KCILTyaTalus TPAHCIIOPTHOTO PAJAMO3ICKTPOHHOTO 000pyA0oBaHHS (110
BUJIaM TPAHCIOPTA),

25.02.03 TexHuyeckas 3KCIUTyaTalus 3JICKTPUPHUIIMPOBAHHBIX U MHJIOTAKHO-HABUTAIIMOHHBIX
KOMILIEKCOB,
09.02.01 KomnbroTepHbIE CUCTEMBI U KOMILJICKCHI.

1.2. MecTo y4eOHOM TUCHUILINHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKH CIIEIIHAJHMCTOB
CpeaHero 3BeHa

VYueOnas nuctuiumaa «Du3uka» uzydaercs B 00pazoBaTeibHOM muKie yaeoHnoro miana [IIICC3
Ha 0a3e OCHOBHOTO 00I1Iero 00pa3oBaHMs.

1.3. Hean u 3agaum y4eOHOM IMCUUILIHHBI — TPEOOBAHUS K Pe3yJIbTATAM O0CBOCHHS
yueOHOH TUCHHIIMHBI

- OCBOCHHE 3HaHUH O (QyHIaMEHTaJbHBIX (PU3MUYECKHX 3aKOHAX W MPUHIUIAX, JICKAIIUX B
OCHOBE COBPEMEHHOH (PU3MUECKO KapTHHBI MUpPa; HanOoJIee BAKHBIX OTKPBHITHSIX B 00JacTH
(bHU3UKH, OKa3aBIIMX ONPEACIISIONICe BIMIHNE HA PA3BUTHE TEXHUKU M TEXHOJOTMH; METOIaX
HAayYHOTO MTO3HAHUS MIPUPOJIBL;

- OBJAJCHHUE YMCHUSMH IPOBOJUTH HAOJIOJICHUS, IJIAHUPOBATh M BBIMOJHATH JKCIIE-
PUMEHTBI, BBIJBUTATh THUIOTE3bl U CTPOUTH MOJICIH, MPHUMEHATH IMOJTYYCHHBIC 3HAHUS 10
buszuke ang OOBACHEHUS pPa3sHOOOpa3HBIX (U3WUYECKUX SIBICHUM M CBOWCTB BEUIECTB;
MPAKTHYCCKHA UCIOIL30BaTh (PU3MYCCKHE 3HAHUS, OICHUBATh JOCTOBEPHOCTh €CTCCTBEHHO-
Hay4YHOU MHpOpMAIUY;

- pPa3BUTHE MTO3HABATEIHLHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX M TBOPUYECKUX CIIOCOOHOCTEH B
nporecce MpuoOpeTeHUusl 3HAHUKW U YMEHHH Mo (U3UKE C HUCIOIb30BAaHUEM pPa3TUYHBIX
UCTOYHUKOB MH(OPMAIIUN U COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTHIA;

- BOCIIUTaHUE YOEXJIEHHOCTH B BO3MOKHOCTH MO3HAHUS 3aKOHOB MPHUPOJIbI, UCIOIb30BAHUS
JTOCTHXKEHUW (HU3UKM Ha 0Jaro pa3BUTHUS YEIIOBCUYCCKON ITMBHIIM3AIMU, HEOOXOIUMOCTH
COTPYJHUYECTBA B MPOIECCE COBMECTHOTO BBIMOTHEHUS 3a7]a4, YBAXXUTEIHLHOTO OTHOIICHUS
K MHCHUIO ONIOHEHTAa MPHU OOCYXICHHH IMPOOJIEM eCTECTBEHHO-HAYYHOTO COJICP)KaAHMUS;
TOTOBHOCTHU K MOPaIbHO-3THYECKON OLIEHKE MCIOJIb30BAHMS HaYYHBIX JOCTUXKEHHI, YyBCTBA
OTBETCTBEHHOCTH 3a 3aIIUTY OKPYKAIOMIEH CpeIbl;

- WCIONB30BaHHWE MPUOOPETEHHBIX 3HAHMM M yMEHUU ISl pelIeHUs MPaKTHYECKUX 3aaad
MOBCETHCBHOHN JKM3HU, 0OecredeHUss Oe30MacHOCTH COOCTBEHHOW >KHM3HHU, PaIMOHAIBHOTO
MPUPOJIONIOIH30BAHMS U OXPAHBI OKPYKAIOIIEH cpelbl U BO3MOKHOCTh MPUMEHEHUsI 3HAHUHN
MIPU PEIICHUH 3a/1a4, BO3HUKAIOMIUX B MOCISAYIONIEH TpodecCHOHAITBHON eI TEILHOCTH.

B mporpammy BKIIOYEHO coJiepKaHWEe, HAMpaBlIeHHOEe Ha (OPMHPOBAHHUE Y CTYJIEHTOB
KOMIIETEHIIMI, HeoOXoAUMEBIX I KadecTBeHHoro ocsoenusa OIIOII CIIO wa O0Oase
OCHOBHOTO 00miero oOpa3oBaHHs C TMOJyYCHHEM CpeaHero oO0Iero oOpa3oBaHUs;
NpOrpaMMBbl  TIOJATOTOBKH  KBATH(PHUIIMPOBAHHBIX  pabOYMX, CIYXKAlOUX, [POTPaMMBbI
MOATOTOBKH criennanuctos cpeanero 3sena (IMITKPC, ITTICC3).



1.4. Pe3yJbTaThbl 0CBOEHHSI Y4€OHOM M CHUNIMHBI

OcBoenne conepxaHus y4eOHOW nucuuIUIMHBL «Du3nKa» obOecreynBaeT JOCTHKEHUE

CTYAEHTaMH CJIEAYIOUUX Pe3yJIbTAaTOB:

®  JIUYHOCMHBIX.
- YyBCTBO T'OPJIOCTU W YBAXXCHUS K UCTOPHH M JOCTHIKEHUSM OTEUECTBEHHOU (U3MUECKOU
HaykH; (U3UYECKH TPAMOTHOE IMOBeJeHHE B NMPO(ECCHOHANBHON NESITEIbHOCTH U OBITY MPHU
oOparieHnnu ¢ mpubdopaMu U yCTpOICTBAMU;
- TOTOBHOCTh K MPOJOJDKEHHIO OOpa3oBaHUs M MOBBIIIEHUS KBajdu(puKaluu B U30paHHOMN
npodeccuoHanbHON  JeATENBbHOCTH M OOBEKTHMBHOE OCO3HAHHE pPOJM  (pu3HUecKux
KOMIIETEHIUN B 3TOM;
- YMEHHUE HCIOJIb30BaTh JOCTHKEHHUS COBPEMEHHOW (U3MYECKOW HayKh W (U3HYECKHX
TEXHOJOTUN ISl TMOBBIIIEHUS] COOCTBEHHOI'O WHTENJIEKTYaJbHOTO Pa3BUTHUS B BbIOpAHHOU
po¢eCCUOHALHON JIEITCITHHOCTH;
- YMEHHUE CaMOCTOSITENbHO JA0ObIBAaTh HOBBIC A ceOsi pu3nueckue 3HAHUS, UCIOJb3YS IS
ATOT0 JOCTYMHbIE UCTOYHUKH UH(pOpMaIuu;
- YMEHUE BBICTPAUBaTh KOHCTPYKTUBHbBIC B3aUMOOTHOIIEHUSI B KOMaH/I€ 10 PEIIeHUI0 00IInX
3a1ad4;
- YMEHHE YIpPABIATh CBOEH II03HABATEIBHOM [JEITEIbHOCTBIO, MPOBOAUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaIbHOI'O Pa3BUTHS;

® MemanpeomMemHbix:
- HCHOJIb30BAHHME pA3JIUYHBIX BHUJOB I[103HABATEJIbHON JESITEIbHOCTH JIs pELICHUS
¢u3nyeckux 3aaad, NPUMEHEHUE OCHOBHBIX METOJOB IO3HaHUS (HAOIIOJEHUS OINKCAHMS,
U3MEPEHUs, OKCIEPUMEHTa) JUIsi  M3YYEeHHUS  Pa3IU4YHBIX CTOPOH  OKpYy’Karouien
JCHCTBUTECIBHOCTH,
- HCIOJb30BAHME OCHOBHBIX MHTEJJIEKTyaJdbHbIX OIEpalMil: [OCTAaHOBKM  3aJauyu,
GbopMyIHMpOBaHMS TUIIOTE3, aHAIM3a U CUHTE3a, CpaBHEHHUs, 000OIIEHHUs, cUCTEMaTU3alllH,
BBISIBJICHUS] IPUUUHHO-CIIEICTBEHHBIX CBSI3€H, MOMCKA aHAOTOB, (DOPMYIHUPOBAHUS BBHIBOJOB
JUIS. U3YYEHHUS Ppa3IMYHBIX CTOPOH (U3NYECKUX OOBEKTOB, SIBIEHUH M MPOILECCOB, C
KOTOPBIMH BO3HHKAET HEOOXOJAMMOCTh CTAJTKUBATHCS B MPOdeCcCCHOHANBHOM cdepe;
- YMEHHE TeHEePUPOBATh WU U ONPEIENsATh CPEJCTBA, HEOOX0UMbIE ISl UX pealu3alki;
- YMEHHUE HCIONIB30BaTh Pa3IMYHbIe UCTOYHUKHU IS TONMy4YeHUs Gu3ndeckord uHQopmMaimu,
OLICHMBATH €€ TI0CTOBEPHOCTS;
- YMEHHE aHaM3UPOBATh U MPEJCTABIATh HHOOPMAILIUIO B PA3JIMUHBIX BUJIAX;
- yMEHHE MyOJMYHO TMPEACTaBIATh PE3YyIbTAaThl COOCTBEHHOI'O HCCIIEIOBAHHS, BECTH
JUCKYCCUH, JOCTYIIHO M TapMOHMYHO coOdYeTas CcoAep:KaHue M (QOopMbl NpeICTaBIseMON
uH(poOpMaLnH;

®  NPeOMemHbIX:
- c(popMHUPOBAHHOCTH MPEICTABICHUH O pOJIM U MecTe (UMK B COBPEMEHHOW Hay4HOMU
KapTUHE MUpa; MOHUMaHue (PU3NUECKON CYIIHOCTH HalIromaeMbIXx BO BceneHHOW sIBICHUH,
ponu Guszuku B GOPMUPOBAHUU Kpyro3opa ¥ GyHKIIMOHAIHHON TPAMOTHOCTU YelOBEKa IS
peIIeHMs MPAKTHYECKUX 3a/1a4;
- ¢hopMHPOBAHHOCTH COOCTBEHHOM MO3UIUH 110 OTHOIICHHUIO K (pu3ndeckoit nHpopMaIum,
MIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.
- BIIaJICHUE OCHOBOTOJAral0IMMUMHI (PU3UUECKUMU TTOHATUSIMH, 3aKOHOMEPHOCTSIMHU, 3aKOHAMU
U TEOPHUSIMU; YBEPEHHOE UCIOJIb30BaHNE (GPU3NUECKON TEPMHUHOJIOTUU U CUMBOJIUKU;
- BIIaJICHUE OCHOBHBIMH METOJAMH HAay4YHOTO TO3HAHHWs, HCIOIb3yeMbIMH B (U3UKE:
Ha0II0/IeHUEeM, ONMCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;
- yMeHusi oOpaOaTbIBaTh pe3ydbTaThl W3MEPEHUN, OOHAPYKUBATh 3aBUCUMOCTH MEXKIY
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(bU3UYECKIMU BETMUYNHAMHE, OOBSCHITH MOJTYYEHHBIC PE3YIbTATHl U JIEJIaTh BEIBOIBI,

- cOpMHUPOBAHHOCTH YMEHUS pemIaTh (GU3NIECKHUE 3a7aUu;

- c(hOPMUPOBAHHOCTh YMEHUS NMPUMEHATHh MOJYyYCHHBIC 3HAHUS NI OOBSICHEHUS YCIOBUMA
npoTeKaHus: GU3MYECKUX SIBICHUN B mpuUpoje, mpodeccuoHaabHOl cdepe U ISl NPUHITUS
MPAKTUYECKUX PELICHUN B IOBCEJHEBHOMN KU3HU;

- cpopMHUPOBAHHOCTH COOCTBEHHOM MO3UIMU MO OTHOUIEHUIO K (pu3nueckoil uHpopmaiuu,
MOJy4aeMOM U3 pa3HbIX HUCTOUHHUKOB.

1.5. PekxomeHayemMoe KOJIMYECTBO YACOB HA OCBOeHHUe padoyeil mporpaMmbl yueOHOM
AUCHMILTUHBI

MaKCHUMaJIbHON y4eOHOI Harpy3ku oOy4aromerocsi 210 yacos, B TOM 4Hce:
00s13aTeIbHON ayTUTOPHOM yueOHOM Harpy3ku oOydatomerocst 172 gaca,
caMoCTOsTeNbHOU paboThl oOyyaromerocss 20 dac.



2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUAbI Y4eOHOI padoThl

Bun yueOHo# padoThI Oovem uacos

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 210
O0s3aTesIbHAsI AYIUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 172
B TOM YHCJIE:

nab0opaTOpHBIEC 3aHATHUS 30
CamocrosiTejibHas padoTa o0yuyarierocsi (Bcero) 20
B TOM YHCJIE:
KOHTPOJIbHBIE IOMAITHUE 33aHUs
pedepaTs 20
BHEAYJAMTOPHAs CAMOCTOSITENIbHAst paboTa

IIpomexxyTouHasi arrecTanms 6 popme ouppepenyuposarnnoo 3auema
9K3aMeHa 60 2 cemecmpe

6 1 cemecmpe u




2.2. TemaTH4ecKHii IVIaH U COAEPKAHME Y4eOHOM M CHUIITHHBI

I1/1.02 ®Pu3zuka

HaumenoBanme Conep:kanue y4ye0OHOIro MaTepuaJa, JadopaTopHble U MPAKTHYECKUE PA0OTHI, O0bem yacoB YpoBeHb
pa3esioB U TeM camMoCTosiTeIbHasi padoTa 0CBOCHUS
00y4aronmuxcs
1 2 3 4
BBenenune 2
®duszuka — (yHIaMeHTalbHAas HayKa O IPUPO/IE. 2
EcrecTBeHHO-Hay4YHBIN METOJ] TO3HAHUSA, €T0 BO3MOKHOCTH U TPAHUI[bI IPUMEHUMOCTH.
DKCHEepUMEHT U TeOpus B MPOIEcCce MO3HAaHUS PUPOibl. MoaenupoBanue PU3nIecKux
SIBJIEHUW U MPOLECCOB. POJIb 3KCIEPUMEHTA U TEOPUHU B MPOLIECCE TTO3HAHUS TPUPOIBL.
®dusnueckas BEIUYMHA.
[TorpemHocT U3MepeHui GU3NIECKUX BenuIrH. OU3ndecKue 3aKOHbBI. | paHHIIbI
MPUMEHUMOCTH (pu3nvecKkux 3akoHOB. [loHsATHE O hU3HUecKOil KapTHHE MUpa. 3HAYCHHE
(U3HUKY IPU OCBOCHUH MPO(ECCHH aBUAITMOHHOTO CISITHATMCTA.
Paszngea 1. 26
MexaHuka.
Tema 1.1 6
Kunemarnka. | Kunematuka. Mexanudeckoe asmxenue. [lepemenienue. [Tyts. CkopocTb. 2 2
PaBHOMEpPHOE IPSAMOIIMHENHOE IBUIKEHHE.
VYckopenue. PaBHoniepeMeHnHOe MpsMonuHeitHOe ABMkeHne. CBOOOHOE MaieHuE. 2 2
JIBm>xeHue tena, OpOIIEHHOTO O] YIJIOM K TOPU30HTY.
PaBHOMEpHOE NBHIKEHUE IO OKPYKHOCTH. 2
CamocTtosTenbpHas paboTa 00y4Jarouxcs: 1 1
1.OkcnepuMeHTaIbHbIE OCHOBBI CIICIIHATIBHON TEOPHH OTHOCUTENHHOCTH. [TocTynaTe
DliHmTeiHa (MOITOTOBUTH KOHCIIEKT).
Tema 1.2 14
JMHaMuKA. 3akonbl mexanuku Hetotona. Ilepssiii 3akoH HetoTona. Cuna. Macca. Umnynbsc. Bto- 2 2
poii 3akoH HeroToHa. OCHOBHOM 3aKOH KJIaCCUYECKON TUHAMMKHU.
Tperuit 3akon HploToHa. 3akoH BceMupHOro TsaroreHus. I'paButannonHoe none. Cuna 2 2
TsbkecTH. Bec.
CrniocoObl n3mepenust maccsl Tes. Cuibl B Mexanuke. Cuna tpenus. Bunel Tpenus. Cuna 2 2




ynpyroctu. XXéctkocTs. 3akoH I'yka.

Pemenue 3aa4 Ha mpruMeHeHHe 3aKOHOB HpI0TOHA, 3aKOHA BCEMUPHOTO TATOTEHUSI. 2 2
JlaGopaTtopHnas pabora Nel «Onpenenenue >x€CTKOCTH MPYKUHBD. 2 2
JlaboparopHas pabota Ne2«Onpenenenne kKodhHUIMeHTa TPEHUS CKOIBKCHHS. 2 2
JlaGopaTtopnas padora Ne3 «3yueHue IBMKEHUS TeJla TI0 OKPYKHOCTH IO ICHCTBUEM 2 2
CHUJI TSKECTH U YIIPYTOCTH.
CamocrosiTenpHas paboTao0yJaronuxcs: 1 1
1.IlonsiTHE PENATUBUCTCKON MACChI (3aBUCUMOCTh MacChl OT CKOPOCTH). OCHOBHOM
3aKOH PEJIITUBUCTCKOM TMHAMUKHU MAaTEPUAIBLHON TOUKH (IMOATOTOBUTH KOHCIIEKT).
Tema 1.3 6
3aKkoHbI 3aKOHbI COXPaHEHUsl B MEXaHUKE. 3aKOH COXpAaHEHMsI UMITyJIbca. PeakTHBHOE JIBUYKEHUE. 2 2
coxpaHenuss B | Pabota cunbl. PaboTta noreHnmanbHbix cuil. MomHocts. Dueprus. Kunernueckas 2 2
MeXaHHuKe. sHeprus. [loTeHnanpHas YHeprusl.
3aKoH coXpaHeHMsI MeXaHHn4ecKol sHeprun. [IpruMeHeHrne 3aKOHOB COXpaHEHUSI. 2 2
CamocrosiTenbHas paboTao0yJaronuxcs: 1 1
1. VicTopus pa3BUTHS peaKTUBHOTO ABI)KEHUs (IOJrOTOBUTH pedepar).
Pazpea 2. 22
MouaexyasipHas ¢puzuka. Tepmoaunamuka.
Tema 2.1 10
OcHoBBI OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOH Teopun. OCHOBHBIE MOJI0XKEHUS MOJIEKYISIPHO- 2 2
MOJIEKYJISIPHO — | KHHETUYECKOI Teopuu. PazmMepbl 1 Macca MOJIeKyJl U aTOMOB. BpoyHOBCKO€E IBHKEHHE.
KuHeTH4ecko | Jludbdysus.
TeoOpHH. Cubl ¥ S3HEprus MeXXMOJIEKYIIPHOTO B3auMoaencTBus. CTpoeHue ra3zoo0pasHbIX, 2 2
KUAKUX U TBepbIX Tesl. CKOPOCTH ABMXKEHUS MOJIEKYJ U UX U3MEpPEHHUE.
WneanbHelii ra3. [{aBnenue raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETHUECKOM 2 2
Teopuu ra3oB. TemrepaTrypa u ee usmepenue. ['azoBbie 3akoHbI. AOCOTIOTHBIN HYJb
Temrneparypsl. TepMoauHaMUUecKas IIKajaa TeMIepaTyphl.
YpaBHEHHE COCTOSHUS UAEANBbHOro raza. MomusipHas ra3oBasi HIOCTOSIHHASL. 2 2
JlaGopatopHas pabota Ne4 «3ydeHne 0JJHOTO U3 H30IPOLIECCOBY. 2 2
CamocrosiTenpHas padoTa 00yJaronuxcs: 1 1
1. Cunbl ¥ SHEPTUS MEKMOJIEKYIISIPHOTO B3aUMOACUCTBUS (TOATOTOBUTH KPaTKUM
KOHCIIEKT TEMBI).
2. CxkopocTu IBMKEHUS MOJIEKyYN U ux u3Mmepenue. Onbitel Lltepua u [leppena
(MOATrOTOBUTH KPATKUH KOHCIIEKT TEMBI).
Tema 2.2 6




OcHoBBI TEpPMO-
AMHAMHKH.

OcHoBbl TepMOAMHAMUKH. OCHOBHBIE IOHSTHS U ONIpeAeeHUs. BHYTpeHHsIs 3Heprus
cucTeMbl. BHyTpeHHsIs 2HEprus uaeanbHoro ra3a. Pabora u Temnora kak hopmbl
repesayu SHEepruu. TermmoeMKoCTb. Y AebHas TEINIOEMKOCTb. Y paBHEHHUE TEIIOBOTO
Oamanca. [lepBoe Havasio TepMOIMHAMUKHN. ATMabaTHBIN MTPOIIECC.

[Tpunumn gerictBus tertoBor Mammubl. KII/I TermoBoro nBurarens. Bropoe Hayano
TepMOJIMHAMUKHU. TepMoIMHaMHUUecKas IIKana TeMneparyp. X0J0AUIbHbIE MAIlIUHBI.
Tennossie quratenu. OxpaHa IpUPOAbL.

JlabopaTtopHnas pabora No5 «M3mepeHue yneapbHOl TeTIOEMKOCTH TBEPOTO TEIIay.

CamocrosTenpHas paboTa 00y4arOIuXcs:
1. TerioBbIe ABUTATENIN B HAPOAHOM XO3SHCTBE U OXPaHa OKPYKAIOIICH Cpe/Ibl
(moxroroBuTh pedepar).

Tema 2.3
ArperarHsbie co-
CTOSIHUA
BeLeCTBA U
¢a3osbie ne-
pexoabl.

(o3}

CgoiictBa napoB. Mcnapenue u koHjaeHcanusa. HachlllleHHBIM map M ero CBOMCTBA.
AOcoioTHasT W OTHOCUTENbHAs BIAXHOCTh BO3Ayxa. Touka pocel. Kumnenwue.
3aBUCUMOCTh TEMIEpaTypbl KUIIEHWs OT naBieHus. Ileperpersiii map u ero
HUCIOJIL30BAHUE B TEXHUKE.

CpolicTBa  kuIKOocTeH.  XapakTepUCTHKa JKUAKOTO  COCTOSIHMS — BEIIECTBA.
[ToBepXHOCTHBIM CIIOM JKUIKOCTH. ODHEprus MOBEPXHOCTHOro ciosi. SBieHus Ha
TPAHMLE )KUJIKOCTH C TBEPABIM TeloM. KannuisipHble SIBICHUS.

CBoiicTBa TBEPABIX TEJI. XapaKTEPUCTUKA TBEPOTO COCTOSIHUS BEIIECTBA. Y IPyTHe
CBOMCTBA TBEpABIX Ted. 3akoH ['yka. Mexannueckue cBoiicTBa TBEpAbIX Tell. TermnoBoe
paclIMpeHne TBEPIBIX Te U )kuAKocTer. [ltaBienne u kpuctaum3anusl.

JlaboparopHas pabota Ne6 «/I3MepeHne BIa)KHOCTH BO3AYXay.

CamocTosTenbHast paboTa 00y4yarouXxcs:

1. IToBepxHOCTHOE HATSHKEHHE U cMaurBaHue. KanuiispHbie SIBIEHUS B IPUPOJE, OBITY
Y TEXHUKE (TOATOTOBUTH KOHCIIEKT TEMBI).

2. BuyTtpenHnee ctpoenre 3emMlid U TIaHeT (MMOATOTOBUTH pedepar).

Paznean 3.
DJIeKTPOIMHAMHKA.

56

Tema 3.1
DiIeKTprYecKoe
noJie.

10

DJeKTpUUYEeCcKHe 3apsiabl. 3aKOH COXpaHeHUs 3apsaa. 3akoH Kynona. Dnekrpuueckoe
nosie. HarpsikeHHOCTB 3ntekTprdeckoro nois. [IpuHnun cyneprno3unuu noiaen.

PaGoTa cuit anextpocraruueckoro mojsi. [lorennuan. PasHocTh mOoTEHIIHAIOB.
OKBUMOTEHIUATbHBIE MOBEPXHOCTH. CBA3b MEXKAY HANPSKEHHOCTHIO U PaA3HOCTHIO
MOTEHILINAJIOB NEKTPUYECKOTO TOJIS.

Pemienue 3agau no Temam NOTEHIMAN U PA3HOCTh NOTEHITUAJIOB.
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JuanexTpuku B dnexkrpudeckoMm node. Iomapusanus qusnekrpukos. [IpoBogHuky B
JIEKTPUYECKOM I0JIE.

Konnencaropsl. CoequHeHne KOHEHCATOPOB B 0aTapero. DHEprus 3apssKeHHOTO 2
KOHJICHCATOpa. DHEPrusl JIEKTPUIECKOT0 MOJIS.
Pemenue 3a1a4y no TeMe KOHJIEHCATOPBI. 2
CamocrosiTenbHas padoTa 00yJaronuxcs: 2
1. MarepuainbHOCTh 3JIEKTPUUYECKOTO 1oJist. bin3koaeiicTBrue U 1eiCTBUE HA PACCTOSIHUT
(MOATrOTOBUTH KPATKUN KOHCIIEKT TEMBI).

Tema 3.2 22

3aKkoHBI

OCTOSIHHOrO | 3QKOHBI IOCTOSIHHOTO TOKA. Y CIIOBUS, HEOOXOAMMBIE JIJIs1 BOSHUKHOBEHUS U MOIePKa- 2
TOKA. HUS 3JIEKTpUUecKoro Toka. Cuiia Toka U IJI0THOCTh TOoKa. 3akoH Oma Juisl ydacTKa Lenu

6e3 DJIC.
Pemenune 3anaq Ha 3akoH OMa 17151 yyacTKa IenH 2
3aBUCUMOCTBD 3JIEKTPUUYECKOIO COMPOTUBIIEHUS OT MaTepuaa, JUIMHbI U MJI0IAAH 2
MOTIEPEYHOr0 CEUCHUsI TPOBOAHHUKA. 3aBUCUMOCTD ANEKTPUUYECKOTO COMTPOTUBIICHHUS
MIPOBOJIHUKOB OT TEMIIEPATYPHI.
DNEKTPOABMKYIIAs CUJIa UICTOYHHKA TOKa. 3akoH OMa st moiHoi nenu. CoequHeHne 2
poBOAHUKOB. COEIMHEHNE HCTOYHUKOB JIEKTPUUECKON YHEPTHU B OaTapero.
Pemenue 3anay Ha 3akoH OMa JIJ1s1 TOJIHOM LEenu 2
3akon J[xoyns—IJlenia. PaboTa 1 MOIIHOCTE AJIEKTPUUECKOTO TOKa. TeraoBoe 2
JICWCTBUE TOKA.
Pemenue 3agau Ha pacuet pabOTHI M MOIITHOCTH DJIEKTPUUECKOTO TOKA 2
JlabopaTtopnast pabota No7 «M3yuenue 3akona OMa it y4acTKa eI 2
JlaboparopHas pabota Ne 8 - 9 «M3yueHue MOCIETOBATENHFHOTO U MAPAIEIEHOTO 2
COCIMHEHUS TPOBOTHUKOBY
JlaboparopHas pabota Ne 8 - 9 «M3yueHue MOCIETOBATENHFHOTO U MAPAIIEIEHOTO 2
COCIMHEHUS TPOBOTHUKOBY
JlaGopatopHas padota Nel0 «13mepenue D/IC n BHYTpeHHETO CONPOTUBICHUS 2
MCTOYHUKA TOKa»

Tema 3.3 8

dueKkTpUYec- DJIEKTPUUYECKUHN TOK B METajulaxX. JJIEKTPUUECKUN TOK B DJIEKTPOIUTAX. 2
KHii TOK B DJIEKTPUUYECKHI TOK B ra3ax U BaKyyMe. 2
Pa3IM4YHbIX Wonwuzanus raza. Buael razoBsix pa3psanos. [lonstue o mia3me. DneKTpOHHBIH ras.
cpenax. Pabora Beixoga. CBolicTBa U MPUMEHEHHUE dJIEKTPOHHBIX MTyYKOB.

11



Onexkrponus. 3akoHbl Papanes. IlpuMeHenue 31eKTpoan3a B TEXHUKE.

DNEKTPUUECKUd TOK B OTYNpoBOAHUKAX. COOCTBEHHAs POBOIUMOCTD MOIYIIPOBO/I- 2
HUKOB. [10TynTpOBOTHUKOBBIE TPHOOPHI.
CamocrosiTenpHas padoTa 00yJaronuxcs: 2
1. IlpumeHeHne CBepXNpOBOIHUKOB (ITOATOTOBUTH pedepar).
Tema 3.4 8
MarnuTtHoe MarnutHoe none. BekTop HHIYKIIMM MarHUTHOTO moJis. JlelicTBHe MarHUTHOTO MOJIsI Ha 2
mnoJie. IPSIMOJIMHENHBIN IPOBOJIHUK C TOKOM. 3aKOH AMIiepa.
B3anMopeiicTBrue TokoB. MarHUTHBIN MOTOK. PaboTa 1o nepeMenieHuio IpoBOIHUKA C 2
TOKOM B MarHUTHOM IIOJI€.
JleiicTBre MarHUTHOTO MOJIA Ha ABKYyIIuiics 3apsf. Cuna Jlopenna. Onpenenenue 2
YJI€IBHOTO 3apsia. Y CKOPUTEN 3apsKEHHBIX YaCTHII.
Perennie TeopeTuueckux U pacyE€THHIX 3a/1a4 10 TeMe «MarHuTHOE MoJIey. 2
CamocrosiTenpHas paboTa 00yJIarOIuXCs: 2
1. Maraurocdepa 3emnu. Pagnanuonnsie nosica 3eminu (IOArOTOBUTH pedepar).
Tema 3.5 8
DuekTpoMar- | DIEKTPOMArHUTHAs HHIAYKLHs. BUXpEBOE 2JIEKTPUUECKOE TIOTIE. 2
HUTHasi HHAYK- | CaMOMHIYKIUS. DHEPrusi MarHuTHOro nosis. CrnocoObl MHYIIUPOBAHUSI TOKA (OIBITHI 2
umsl. @apanes ¢ karymkamu). Oneitel ['enpu. UaayktuBHOCTE. TOKM 3aMbIKaHUS U
pa3MBIKaHUSI.
["'eneprpoBaHue EPEMEHHOI0 IEKTpUYecKoro Toka. [IpeodpazoBanue nepeMeHHOTo 2
Toka. Tpanchopmarop.
JlaGopatopHas paborta Ne 11. «M3ydyeHune 3JeKTpOMarHUTHON WHAYKIIUH. 2
CamocrositensHas paboTa 00yJaroerocs: 2
1. DnektpoauHaMudeckuii MUKpOGOH. (OATOTOBUTH KPATKHI KOHCIIEKT TEMBI).
Paznen 4 26
Koneb6anus u BOJIHBI.
Tema 4.1 2
Mexannuyeckue
KoJIeOaHus.
Mexanuueckue kosebanusi. KoneOatenbHoe nBrkeHHe. |'apMoHMUYecKue KojieOaHusl. 2

CB060,Z[HBIC MeXaHMYeCKHe KojieOaHus. JInHelHbIe MEXaHUYeCKue KoyleOaTebHbIC CH-
CTCMBI. HpeBpameHHe SHEpTrun 1pu KOJIeOaTeILHOM JABHKCHUMN. CBO6OI(HLIC
3aTyXarmue MEXaHNYCCKHUEC KOJIcOaHHSI. BBIHY)KILGHHLIC MEXaHHUYECKHE KOJIcOaHus.
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Tema 4.2 6 2
Yupyrue VYupyrue BosiHbl. [lonepeunsle 1 MpoAOIbHbIE BOJHBIL. XapaKTEPUCTUKH BOJIHBL. Y paB- 2 2
BOJIHBI. HEHHeE TUIOCKoH Oeryeit BomHbl. MaTepdepenuus BoaH. [lonsatue o nudpakuun BoJH.
3BYKOBBIE BOJIHBI. YJIbTPa3BYK M €r0 IPUMEHEHUE.
Penienue 3a1a4 Ha BBIYMCIICHUE TAPAMETPOB MEXAHUYECKUX KOJIEOaHUH U BOJIH. 2 2
JlaGopaTtopnas pabora Nel2 «M3ydeHne 3aBUCUMOCTH TIepHrojia KoiaeOaHuit 2 2
MaTEMaTUYECKOT0 (MPYKUHHOT0) MAasTHUKA OT JUIMHBI HUTH (WJIM MaccChl Ipy3a)».
CamocTtosTenpHas paboTao0ydaromuxcs: 2 1
1. YapTpa3ByK M €ro UCIOJIb30BaHUE B TEXHUKE M MeAULIMHE (IOArOTOBUTH pedepar).
Tema 4.3 12
JyekTpoMar-
HHUTHBIE KoJIeha-
SL DnekTpoMarHuTHbIe Konebanus. CBOOOIHbIE AJIeKTpOMarHuTHele konebanus. [1pe- 2 2
BpAIl[eHHE YHEPTUHU B KOJIeOATEITFHOM KOHTYpE. 3aTyXalolHue JIEKTPOMarHUTHBIE KO-
neGaHusl.
['enepaTop He3aTyXaroMMUX IEKTPOMArHUTHBIX KOJeOaHui. BeIHyKIeHHBIC 2 2
anekTpuueckue koaebanus. [lepemensslil Tok. ['eHepaTop nepeMEeHHOro ToKa.
EMKOCTHOE ¥ MHAYKTUBHOE COIIPOTHBIICHHS IEPEMEHHOr0 ToKa. 3akoH Oma Jyis 2 2
AIIEKTPUUYECKOH IIeTT IEPEMEHHOT0 ToKa. PaboTa 1 MOUTHOCTH MEPEMEHHOT0 TOKA.
Pemenue 3a/1a4 Ha pacueT MHAYKTUBHOTO U EMKOCTHOT'O COPOTHUBIICHHH. 2 2
I"'enepatopsl Toka. Tpancdopmaropsl. Toku Beicokoi yacToThl. [lomyuenue, nepenaya u 2 2
pacripesielieHie IEeKTPOIHEPTUH.
[Ipocreiimuii pacyeT reHepaTopa U CHIOBOTO TpaHchopmaTopa. 2 2
Tema 4.4 6
DJleKTpoMar-
HHUTHBbIE BOJIHBI. "
OJEeKTPOMarHUTHBIE BOJHBI. DJIEKTPOMArHUTHOE 110JIe KaK 0COOBIH BUJ MaTepUH. 2 2
Buobparop I'epuia. OTKpbITHIN KoJe0aTenbHbIA KOHTYD.
N300perenue panuo A.C. ITonosbsim. [Tonstue o paanocsszu. [Ipumenenue 2 2
AJIEKTPOMArHUTHBIX BOJIH.
JlaGopatopHas paborta Ne 13. «IlocTpoeHne BOJbTaMIIEPHON XapaKTEPUCTUKHU TUOJIA. 2 2
CamocrosTenbHas paboTa 00y4aromerocs: 1 1
1. [Tpunuun teneBuaeHus (MOArOTOBUTh KPATKUH KOHCIIEKT).
Paznen 5 12
Onruka.
Tema 5.1 12
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BoJiHoBas oI- [Ipupona ceera. CKOpOCTh paclpOCTPAHEHHs CBETA. 3aKOHBI OTPAXKEHUS U MPEJIOM- 2 2
THKA. nenus ceera. [lonnoe otpaxkenue. JIunsel. ['na3 kak ontuueckas cucrema. OnrTuyeckue
IpUOOPHI.
BonnoBsie cBoiicTBa cBerta. MHTepdepenius cera. KorepeHTHOCTh CBETOBBIX 2 2
nyuer. Mutepdepenius B TOHKMX IUieHKax. [lojocel paBHOM TommuHbL. Kombia
Hrrotona. Mcnonb3oBanue unTepdepeHiim B HayKe U TEXHUKE.
Hudpakmus ceera. Judpakiuys Ha MeNH B MapauiedbHbIX JTydax. JudpakinuonHas 2 2
pemerka. [Tonsarue o ronorpaduu. [lonspuzanus nonepeyHsx BosH. [lonspuzamnms
cBera. J[BoitHoe nyuenpenomienue. [lonapounel. Jlucnepcus ceera. Buabl CieKTpoB.
Crektpsbl ucryckanusi. CoeKTpbl NOTJIONICHHS. Y IbTpaduoIeTOBOE U HHPpaAKpacHOE
usnydeHus. Penrrenosckue nmyuu. VX mpupona u cBoiicTsa.
Pemenue 3amau no reme «BonHoBas onTukay. 2 2
Jlaboparopnas pabota Ne 14. «/I3mepenue nokaszaressi NpeIOMICHHS CTEKIIay. 2 2
JlaGopaTtopnast padota Ne 15. «Onpenenenue AJIMHBI CBETOBOM BOJIHBI C TOMOIIBIO 2 2
T (OPaKITMOHHON PEIIETKI Y.
CamocrosiTenbHas paboTa 00yJaronuxcsi: 1 1
1. DneKTpOMarHuTHOE U3IYYCHHE: PAUOBOIIHBI, HH(paKpacHOe, BUANMOE,
yIbTPadrOIETOBOE U PEHTTEHOBCKOE H3JIydeHHE (IIOrOTOBUTH pedepar).
2.ITapaukoBsIi 3 dekT (moaAroToBUTHL pedepar).
3. 3BE3161 — OCHOBHOM MCTOYHMK CBETa BO BceeneHHOMN. 3aKOHBI OCBEIIEHHOCTH.
CBeTUMOCTH 3BE3]1 (IOJATOTOBUTH KOHCIIEKT MO TAHHOU TEMe).
Paznen 6. 6
OcHOBBI CIENNAJIBLHOI TEOPUH OTHOCHTEIbHOCTH.
Tema 6.1 6
OcHOBBI
CIIeUATLHOI M HBapraHTHOCTh MOJYJIsl CKOPOCTH cBeTa B BakyyMe. [loctynarel DitHiTeliHa. 2 2
Teopun ITpocTpaHcTBO M BpeMs CIEMaIbHOM TEOPUH OTHOCUTEIBLHOCTH. 2 2
OTHOCHTEI- CBs13b Macchl U DHEPTHH CBOOOIHON YaCTHUIIBI. DHEPTHUS MTOKOSI. 2 2
HOCTH
Pazgen 7. 14
JJIeMEeHThI KBAHTOBOM (PM3MKH.
Tema 7.1 6
KBanToBas on- | TermnoBoe uznyuenue. Pacripenenenue suepruu B 2 2
THKA. CHeKTpe a0COIIOTHO YEPHOTO Tea.
KBanrtoBas runote3a [nanka. ®OTOHBI. 2 2

Bremnuii porosnexrpuueckuii 3¢ dexr. Buyrpennuit porordpdexr. Tumnsl dpotosne-
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MEHTOB.
Jasnenue ceeta. [loHATHE 0 KOPIYCKYISPHO-BOJIHOBOM MTPUPOJIC CBETA. 2 2
CamocTtosTenpHas padoTa 00yJaronuXcs: 1 1
1. XumMH4eckoe IeHCTBHE CBETA, €r0 MPUMEHEHHUE B (hOTOrpaduu 1 HEKOTOPBIX
TEXHOJOTHYECKHX TpoIieccax (MMOArOTOBUTH pedepar).

2. ®oTtocuHTE3 (MOATOTOBUTH pedepar).

Tema 7.2 8
®usuka aroma. | Pa3BuTHe B3MIISI0B HA CTPOSHHUE BEIIECTBA. 2 2
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bojopoja. SnepHas monens aroma. OnbITh 2 2
3. Pesepdopna.
Mopens aroma Bogoposa no H.bopy. I'unoresa ne bpoiis. 2 2
CootHomnieHue HeonpeaenéHHoctel ['elizen6epra. KBaHTOBBIE reHEpATOPBI. 2 2

CamocTtosTenbpHas paboTa 00y4yarouxcs: 1 1
1. [ToryueHue paquoaKTHBHBIX H30TOIIOB U UX MPUMCHCHHUE B MEUIINHE,
IIPOMBIIIJICHHOCTH, CEJILCKOM X035HCTBE (MMOArOTOBUTH pedepar).

2. Bunbsl kocMudeckoro u3nydeHus. [loriomeHne KOCMUYeCKOTO U3TYyICHHS B 3¢MHON
atMocdepe (MmoaroToBUTh pedepar).

Pa3nen 8. 8
IBOJIIOLNS BCEJIEHHOM
Tema 8.1 4
Crtpoenne u Crpoenue u passutue Bcenennoil. Hama 3Be3nHas cucrema — lamaktuka. Ipyrue 2 1
pasBuTHE rajlakTHKH. beckoHeuHOoCTh BeeneHHo. _ _
BCeJIeHROi [TonsiTne 0 KOCMOJIOTHM. Pacmnpmomaacg Bceenennas. Mogenb ropstueii BeeneHHOM. 2 1
Crpoenue u npoucxoxjaeHue ["anaktuk. TéMHas Matepusi 1 TEMHas SHEPTHsL.
Tema 8.2 4
DBOTIOIUS Opomtonust 3Be3f. ['unore3a mpoucxoxaeHuss ConHeyHOW cucteMbl. TepMosaepHbIi 2 1
3Be3 CHHTE3.
[TpoGnema TepmosiaepHOi aHepreTuku. JHeprus ConHLa U 3Be3/. DBOIIOLUS 3BE3/I. 2 1
Hroro: 172
Bcero: 210

Jln1s XapaKTepUCTHKN YPOBHSI OCBOEHHS Y4€OHOT0 MaTepuaia NCTIOIb3YIOTCS ClIeyIoNIe 0003HaYSHUS:

1 -o3HaKOMHTENBHBIN (Y3HABaHHE paHee U3YYEHHBIX 0OBEKTOB, CBOWCTR);

2-penpoyKTHUBHBIN (BBIMOIHEHHUE AEATEIBHOCTH M0 00pasily, MHCTPYKIIMHU WX TI0/1 PyKOBOJCTBOM);

3-IIPOIyKTHBHBIN (nmaHMpoBaHue u CaMOCTOSTENTFHOE BBINTOJTHEHHE JeSITeIbHOCTH, penieHne pOOJIEMHBIX 3azaq)
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3. YCJOBMUSI PEAJIM3ALIUU PABOYEN TPOrPAMMBI YUEBHOI
TACIHATITAHBI

3.1. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTCPHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o

Peanu3anus pabodeii mporpaMMbl y9€OHOM TUCITUTUIMHEI TPEOYET HATUIHS
ydaeOHoro kabuHeTa «DU3UKay.

OobopynoBanue yueOHOro kaduHera:
1. KitaccHas jgocka.
2. YueOHO-HarIAAHbIC TOCOOMs: (DUIBMBI, CITali/Ibl BRITOJHCHHBIE B Paint.
3. Y4eOHbIe TOCOOHS M METOIMYECKAs JINTEPATYPA.
4. JleMOHCTpallMOHHOE 000PYIOBAHUE.

JleMOHCTpaIMOHHbII HA0Op MO ONTHKE.
JIuH3a Ha OACTAaBKe.

Jlyna Ha moAcCTaBKe.

MaroBsle cTekIa.

Monenb «3emist - CoHIIE.

Habop nudpakiimoHHBIX pemeTok
Ha6op nun3.

Ocgetutens OTII.
[InockomnapanienbHble CTEKISHHBIE TPU3MBI
Ctpobockor.

biox

Becs! npyxuHHBIE

JIByCTOpPOHHMI OaJITMCTUYECKUN MUCTOJIET
JlepeBsiHHBIE OpPYCKH

JIlnHamMoMeTp AEMOHCTPALIMOHHBIN
Hunamometp nabopatopusiit 0-5 H
JunaMmoMeTp neMoHcTpannoHHbii 0-5 H.
Hunamometp nabopatopHslii 0-4 H
XKenob

Mopaenp pakeThl AeUCTBYOLIAS

HaGop rpy30B 1eMOHCTpallMOHHBIN
Ha6op rpy3oB mabopaTopHBIii.

Habop kepaMuyeckux MarHuToOB.
HaGop marauToB n1yroo6pa3HbIx
Habop MarauToB moI0COBBIX

Poruar nabopaTopHblit

Tenexka camoABHKYIIAsICS
Tpubomerp

[IITaHreHIMpPKYIb

AmMriepMeTp AEMOHCTPAIMOHHBIN
AmniepMeTp J1abOpaTOPHBINA

BartMmeTp AeMOHCTpaIMOHHBIN

BuTtok B MaraHuTHOM nosie 3eMiau
Butok ¢ Tokom 2



Bononarpesarens

BonbTmMeTp 1€MOHCTpaAIIMOHHBIN
BosbsT™MeTp nmabopatopHbiii

I'enepartop syiekTpuyeCcCKuit

I'unb3bl U3 Qobru.

HcTounuk nutanus 1abopaTopHbId
Kartymika mHIyKTUBHOCTH TabopaTopHas
Kunrou nemMoHCTpanMOHHBIN

Kitou nabopaTtopHsIii

Kommnac

KonneHncaTop nepeMeHHO eMKOCTH
Jlamniouku 1abopaTopHbie

Marasus conpoTUBIIEHUI

MarasuH conpoTHUBICHUI.
MukpoMyiabTUMETp HUPPOBOIA
MumramnepmeTp J1abopaTOPHBIH
Mogenb MOJIEKYJISIPHOTO CTPOCHHSI MarHuTa
Mogenb paiuoNprueMHHIKA IETEKTOPHOTO
Mogenb 3IeKTpoCcCUeTUNKA

HaGop razonanonHeHHBIX TPyOOK

HaGop no snexkTponusy (1eMOHCTPallMOHHBIN )

HaGop no 31eKkTponu3y ¢ yroJbHbIMH 3JIEKTPOIaMH.

HaGop no snekTpocraruke
Ocuumnorpad

[Inutka 351exTpryeckas

[Ipubop nns nemMoHcTpauuu npasuia Jlenna
Pamka BpamieHust B MAarHUTHOM T0JI€ 3eMITH
Pe3ucropsl naboparopHbie

Peocrar naGopatopHbIit

PeocTaTel 1eMOHCTpaIMOHHBIE
Cnupans - pe3uctop j1abopaTtopHas
Cnupanb- pe3ucTop

CreknsiHHast U1 500HUTOBAS MATOYKU.
CynTaHsl 2JIEKTpHYECKHUE
TepMoconpoTuBieHne
Tpaucdopmarop.

TpancdopmaTopsl Ha MaHETAX
DJIEKTPUUECKUH 3BOHOK
DNeKTPOMAarHuT pa3oopHbIi
DJEKTPOIEYb.

DJIEKTPOCKOI

DnexTpodopHas MamnHa.
ApeomeTp

Benepko Apxumena

Becnl

I'urpomerp.
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Kanopumerp ¢ HarpeBaresieMm

Kamepron

Kanopumerpsl 1abopaTopHsble

MeH3ypKHU JeMOHCTPAllMOHHbIE
Men3zypku 1abopaTopHbIE.

Mopenb ra3oBoi TypOUHBI
MoHOBaKyyMMeTp yueOHBIH

Hab6op xanumisipos

Ha6op npobupox

HaGop Ten nis KanopuMeTpudecKkux pador.
Hacoc py4HO#1 BAKyyMHBIH.

Hacoc pyunou

[Ipubop nns neMoHcTpauuu 00TEKaHUs Tel
[Tpubop ans n3ydeHus ra3oBbIX 3aKOHOB.
[IcuxpoMeTp ¥ TUrPOMETpP BOJIOCSHOM
[Tpubop ans nemoHcTpanuu aedpopManuu
Cocynpl coobmaromuecs

CrnupTtoBKHU

Tapenka BakyyMmHast

TepmoMeTp 1eMOHCTPAlMOHHBIN
LunuHApPEI CBUHIIOBBIE CO CTPYTOM.

[ap ass B3BEMIMBaHUS BO3AyXa

[MTap ITackansa

[Iap ¢ xombpOM

TexuuvecKne cpeacTBa odydeHus:
1. Kommnsrotep.
2. MynbTEMeIMa IPOEKTOp.
3. Dkpan.
4. JleMOHCTpalMOHHBIE TPUOOPBL.

3.2. UudopmanuonHoe odecneyeHne 00y4eHus

[lepeueHp pekOMEHAyEeMbIX Yy4eOHBIX U3AaHUM, HHTepHET-pecypcoB, IOMOIHUTEILHON
JUTEpaTyphl

OcHoBHble UCMOUHUKU:

1. BacumweB A.A., ®enopos B.E., Xpamos JI.JI. DU3UKA yuebHoe mocobue mist CI1O
2-¢ wu3naHWe, wucnpasieHHoe wim gonoidHenHoe (https://urait.ru/viewer/fizika-
472106#page/1)

st npenogaBareJiei
06 obpazoBanun B Poccuiickoit denepanuu:

1. ¢enep. 3akon ot 29.12. 2012 Ne 273-@3 (B pen. DeaepaabHbIX 3aKOHOB OT
07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne 170-D3, ot
23.07.2013 Ne 203-@3, ot 25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-D3, ot
03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-D3, ot
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04.06.2014 Ne 148-d3, ¢ u3Mm., BHeceHHbIMU DeaepasibHbIM 3aKkoHOM 0T 04.06.2014
Ne 145-@3, B pen. Ot 03.07.2016, ¢ u3m. ot 19.12.2016.)

2. Ilpuka3 Munuctepcta oopa3oBanus u Hayku PD ot 31 aexabps 2015 r. N1578 "O
BHECEHUU U3MEHEHUH B (peiepanbHblil rocyJapCTBEHHBIN 00pa30BaTeIbHbIA CTaHIAPT
cpenHero odmiero 0opa3oBaHus, yTBEPKIEHHBIHM MprUKa3oM MuHHCTEpCTBa
oOpa3oBanus u Hayku Poccuiickoit @enepauuu ot 17 mast 2012 r. N413"

3. Ilpumepnas ocHOBHasi 0OpazoBaTelbHas MPOrpaMMa CpelHero o0Iero oopa3oBaHus,
ono0peHHast pemeHreM ¢enepaabHOro y4eOHO-METOANYECKOT0 OOBEAMHEHHS 10
obmemMy oOpa3zoBanuio (mpoTokos oT 28 utons 2016 1. Ne 2/16-3).

4.

JlonoJIHUTEeIbHbIE HCTOYHUKH:

1. ®upcoB A.B. ®usumka mis npodeccuid M CHEHMUATbHOCTEH TEXHUYECKOrO H
€CTEeCTBCHHO-HAYYHOTO Tpodmield: y4eOHWK Uit 00pa3oBaTCIbHBIX YUYPEIKICHHUN
cpen. nmpod. obpazosanus / moxa pea. T.U. Tpopumosoii. — M., 2014.

2. HmutpueBa B.®. «Pwusuka s npodeccuii M cHenuasbHOCTEH TEXHHYECKOTO
npoduns». Y4eOHUK AN CTYJEHTOB  OOpa30BaTEIbHBIX  YUPEKICHUH  CpeaHero
npodeccuoHanbHOro oopazoBanus. - M.: «Akaaemusi», 2014 . — 586 c.

HNuTepHeT- pecypcenl:

1. Internet pecypcsl: caiiTel yueOHbIX 3aBefeHuil PO
2. CaiiT 9K0JIOrMUecKOro MpocBeLIeHus WWW.ecoculture.ru
3. www.fcior.edu.ru (®enepaidpHblii LEHTp HHPOPMAIMOHHO-00Pa30BaTEIbHBIX

pecypcoB). wwww.dic.academic.ru (Axamemuk. CrnoBapu ©  DHUHUKIONEIHH).
www.booksgid.com (Boo” Gid. DnexkrponHas 0ubmroTEKA).

4. Ob6pa3oBarenbHble pecypchl HHTepHeTa. Pusnka [DnekTpoHHbIN pecype]: Pexxum
nocrtyna: http://www.alleng.ru/edu/phys9.htm (/lata o6pamenus - 01. 09. 2014r.).

5.  ®wuzuka B aHUManuAX [DIEKTpOHHBIH pecypc]: Pexxum moctyna: http://physics.nad.ru/
(Jara obpamenus - 01. 09. 2014r.).

6.  ®usuka ans cnymareneid CIIO [DnexTponHsli pecypce]: Pexum nocryna:
https://sites.google.com/site/physicsqp/home/fizika-dla-slusatelej-otdelenia-spo (/lara
oOpamenus - 01. 09. 2014r.).

7. KnacchHas ¢usuka s J1r0003HATENBHBIX [ DIEKTPOHHBIN pecypc]: Pexum gocryna:
http://class-fizika.narod.ru/10-11_class.htm (/lata o6pamenus - 01. 09. 2014r.).
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM

TACIHATITAHBI

KoHTponb M oneHKa pe3yibTaToOB OCBOEHHSA Y4E€OHOW JUCLUIUIMHBI OCYLIECTBIISIETCA

nmpenoaaBarcJicM B IIPOLECCEC TECTUPOBAHUA,

VHJIUBUYAJIBHBIX 3aJaHUN

da TaKXC BBIIIOJHCHUA O6y‘laIOH_[I/IMI/IC$I

Conep:xkanue
00yueHust

XapakTepucTHKA OCHOBHBIX BH/10B
AeATeJIbHOCTH 00ydaromuxcs (Ha
YPOBHE YU4eOHBIX J1eiicTBH)

DopMbI U METOAbI
KOHTPOJISl M OlleHKH
pe3yJbTaToB 00yYeHust

BBenenne

YMeHus NOCTAaHOBKH LENEN
NeSITeNIbHOCTH, TUTAHUPOBAHUSI COO-
CTBEHHOM JESATEIHHOCTH IS
JOCTH>KEHHS TIOCTABJICHHBIX 1IEJIEH,
MpEeABUICHUS BOSMOXKHBIX PE3Yy/IbTaTOB
3TUX JEHUCTBUHN, OpraHU3alUU
CaMOKOHTPOJISI U OILICHKHU MOJYYSHHBIX
pe3yabTaTOB.

PazButue criocoOHOCTH SICHO ¥ TOYHO
W3J1araTh CBOU MBICIIU, JTOTUYECKU
000CHOBBIBaTh CBOIO TOUKY 3pEHUS,
BOCIIPUHUMATh U aHAJIU3UPOBAThH
MHEHUS COOECETHUKOB, IPU3HABAS
[IPaBo JAPYTroOro 4YeiaoBeKa Ha HHOE
MHEHHE.

[IpousBeneHne namMepeHus: GPU3NIECKUX
BEJIMYUH U OLICHKA TPAaHUIIBI
MOrPEMIHOCTEN U3MEPEHUN.
[IpencraBnenue rpaHuLbI
MOTPELIHOCTEN U3MEPEHUN ITPU
MOCTPOCHUU TPaPUKOB.

YMeHue BbICKa3bIBaTh TUIIOTE3bI 1151
00BsICHEHUS HAOJII0/TaeMBIX SIBJICHUH.
YMeHue npearatb MOAEIHN SBICHUI.
VYkazaHue rpaHui] IpUMEHUMOCTH
(bu3nueckux 3akoHOB. M3noxxeHnue
OCHOBHBIX IOJIOKEHUI COBPEMEHHON
Hay4HOU KapTHUHBI MUpA.

[IpuBenenre MpUMEPOB BIHSTHUS
OTKPBITH B (pr3UKe Ha Mporpecc B
TEXHUKE U TEXHOJOTUH IMPOU3BO/ICTBA.
Ucnons3zoBanne MHTepHeTa A moucka
nHpopManuu

1. ®poHranbHbIE U
WH/IMBUyaJIbHBI
e 6ecenbl

1. MEXAHHKA

Kunematuka

[IpencraBnenne MexaHM4ECKOTO
JIBU>KEHUS TeJla YpPaBHEHUSIMU 3a-
BHCHUMOCTH KOOPAUHAT U MPOEKIIHEN
CKOpocTHu OT BpeMeHHu. [Ipencrasienne
MEXaHNYECKOI0 IBUKEHUS Tea
rpaduKamMy 3aBUCUMOCTU KOOPJIUHAT U
MPOEKLHEN CKOPOCTH OT BPEMEHU.
OrnpezenieHne KOOpAUHAT MPONUIECHHOTO

1. ®poHTanbHbIE U
WH/IMBUTyaJIbHBI
e Oecelbl

2. Kaprouku —
3aJJaHMs

3. CamompoBepka
B3aMMOIIPOBEPKA
pabot




IIyTH, CKOPOCTH U YCKOPEHHUS TeJla 10
rpadukam 3aBUCUMOCTH KOOPAMHAT U
MIPOEKLUN CKOPOCTH OT BPEMEHHU.
Ornpezenienre KOOpAUHAT MPOHIECHHOTO
IIyTH, CKOPOCTU U YCKOPEHHUS TeJla 10
YpPaBHEHUSIM 3aBUCUMOCTH KOOPJIUHAT U
MIPOEKUUN CKOPOCTH OT BPEMEHU.
[IpoBenenune CpaBHUTENBLHOIO AHAIU3A
PaBHOMEPHOT'O ¥ paBHOIIEPEMEHHOTO
JIBMOKCHHH.

VYKka3aHue UCIIO0Nb30BAHUS
MOCTYNATEIbHOI0 U BPalaTEIbHOTO
JBUKEHUU B TEXHUKE.

[TproGperenue ombiTa pabOTHI B TPYIIINE
C BBIIIOJIHEHUEM Pa3JIMYHBIX
COLIMAJIBHBIX POJIEH.

Pa3paboTka BO3MOXKHON CHCTEMBI
JIEUCTBUNA U KOHCTPYKLUH JJIS
3KCIEPUMEHTAIBHOTO OIPEIeICHUs
KUHEMAaTUYECKUX BEITUYMH.
[IpencraBnenre mHbOpMaIUU O BHIAX
JIBIDKEHUSI B BUJIE TaOIUIIBI

3aKOHBI
HriioToHna

MEXaHUKHU

OObscHeHUEe JEeMOHCTPALIMOHHBIX
SKCIIEPUMEHTOB, TOATBEPKAAOIINAX
3aKOH MHEPLIMU

H3mepenne maccol Tena
N3mepenue cuibl B3aMMOJACHCTBUS TEN
Brrunciienue 3Ha4eHus CHII 1O
W3BECTHBIM 3HAYEHUSIM Macc
B3aMMOJICVCTBYIOIIMX TEJI U UX
YCKOPEHHUI

Brrunciienne 3HaueHuss yCKOPEHUH Ten
10 U3BECTHBIM 3HAYCHUSIM
JIEUCTBYIOIINX CHJT U MACC TEJ
CpaBHeHME CHIIBI ACUCTBUS U
MIPOTUBOAECUCTBUSA

[IpumeneHne 3aKk0Ha BCEMUPHOTO
TATOTEHHS TIPU pacyeTax CHI U
YCKOPEHHM B3aUMOJEHCTBYIOLIUX
TeN

CpaBHeHUE YCKOpEHHsI CBOOOIHOTO
naneHud Ha rragerax CoaHeuHOH
CUCTEMBI

Brinenenue B TekcTe yueOHUKA
OCHOBHBIX KaT€rOpUi Hay4HOU
nHpopManuu

1. ®ponTanbHBIC U
WH/IUBUyaTbHBI
e Oecelpl

2. Tlpaktuyeckas
pabota




3aKoHbI COXpaHEeHUs
B MeXaHHMKe

[IpumeHeHne 3aK0Ha COXpPaHEHHUS
HMITYJIbCA JIJIs1 BBIYUCIICHUS] U3BMEHEHU N
CKOpPOCTE# TeJ Mpu ux
B3alMOJEUCTBHAX.

W3mepenue paboThI CUJI U U3MEHEHUE
KMHETUYECKOM SHEpruu Tela.
Boruncnenue paboThl CUIT U U3MEHEHHUS
KMHETUYECKOM SHEpruu Tela.
Brluncnenue noTeHIMAIbHON SHEPTUU
T€J B TPABUTALIMOHHOM TIOJIE.
Onpenenenre NOTEHIMATBHON SHEPTUU
yrpyro aeopMupoBaHHOTO TeJa Mo
W3BECTHOM Aedopmalvu U )KeCTKOCTH
Tena.

[IpumeHeHne 3aKOHA COXPaHEHHUSI
MEXaHWYECKON YHEPTUHU TP pacueTax
PE3yNIbTaTOB B3aUMOICUCTBUN TEI
rPaBUTAIMOHHBIMHA CUJIAMU U CUJIAMU
YIIPYTOCTH.

VYkazaHue rpaHui] IpUMEHUMOCTH
3aKOHOB MEXaHUKH.

VkazaHue ydeOHBIX AUCUUIUIMH, HpPH
W3YYEHHH  KOTOPBIX  HCIOJIB3YIOTCS
3aKOHBI COXPAHECHHS

3. @®poHTalIbHBIC U

WHINBUTYaJIbHbI
e Oecelbl
[IpakTnueckas
pabora

2. OCHOBbI MOJIEKY.ISIPHOI ®U3UKU U TEPMOIUHAMUKH

OcHoBbBI
MOJIEKYJIAPHOM
KHHEeTHYeCKoM
Teopuu. UneanbHbIl
ras

BrinonHeHue 3KkCnepuMeHToB,
CITy’KaIIUX JUIsl 000CHOBaHMS
MOJIEKYJISIPHO-KUHETHUECKON TEOpUH
(MKT).

Pemrenne 3amau ¢ npumMeHeHneM
OCHOBHOT'O YPaBHEHMSI MOJIEKYJISIPHO-
KUHETHUYECKON TEOPHUU T'a30B.
Omnpenenenne napaMeTpoB BELLIECTBA B
ra3z000pa3HOM COCTOSIHUM Ha
OCHOBAaHUM YPaBHEHUS COCTOSHUS
UJeaIbHOTO Ta3a.

Onpenenenne napaMeTpoB BELIECTBA B
ra3000pa3HOM COCTOSIHUH U
MIPOUCXOJAIINX IPOLECCOB IO
rpaduxam 3aBucumoctu p (T),V (T), p
(V).

DKcrepuMeHTaIbHOE HCCIIeI0BaHNe
3asucumoctu p (T), V (T), p (V).
[IpencraBnenue B Buje rpadukoB
M30XOPHOT0, 1300apHOTO U
M30TEPMHUYECKOTO MPOIECCOB.
Boluncnenue cpeiHel KHHETUYECKON
SHEPTUU TEIIOBOTO JBUKEHHS MOJIEKYJI
10 U3BECTHOM TEMIIEpaType BEILIECTBA.
Bricka3biBaHue TUIIOTE3 L
O0O0BsICHEHUSI HAOIIOJAEMBIX SIBJICHHIA.

1. UnauBumyanbHbBI

€ ¥ TPYIIOBbIE
MMHCbMEHHBIE
paboThI
Pa3zHoypoBHEBbIE
TECThI
OpoHTaAIBHBIE U
WHIUBUIYaIbHbI
e Oecenbl
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Vkazanne I'paHuI IIPUMEHUMOCTHU

MOJCII «UACAIBHBIA Ta3» U 3aKOHOB
MKT

OcHOBBI
TEePMOJIMHAMHKH

H3MepeHne KOIM4ecTBa TEIIOTHI B
npoleccax terionepenaun. Pacuer
KOJINYECTBA TEIJIOThI, HEOOXOIMMOT0
JUISL OCYIIECTBIICHUS 3aJaHHOTO
rporiecca ¢ remonepenayeit. Pacuer
W3MEHEHUS BHYTPEHHEH SHEprUH Tel,
paboThI U EPeAAHHOTO KOJINYECTBA
TEIUIOTHI C UCIOJIb30BAaHUEM I1EPBOTO
3aKOHA TEPMOJUHAMUKHU.

Pacuer paboThl, COBEpIICHHOM Ta30M,
o rpaduky 3aBucumoctu p (V).
Boruncnenue paboTsl raza,
COBEpLIEHHON IIPU U3MEHEHUHU COCTOSI-
HUS 110 3aMKHYTOMY LIUKITY.
Beruncnenue KII/[ npu coBepmienuun
ra3oM paboThI B ITpoLIecCaX U3MEHEHUS
COCTOSIHUS 110 3aMKHYTOMY LIUKITY.
OOBbsicHEeHHE PUHIMIIOB 1EHCTBUS
TEIUIOBBIX MalIKH. JleMoHcTpauus poau
(U3HUKY B CO3JIAaHUU U
COBEpIIEHCTBOBAHUH TEILIOBBIX
JIBUTaTEJCH.

N3n0xeHne cyTu SKOJOTMYECKUX
po6ieM, 00yCIOBIEHHBIX paboTON
TEIUIOBBIX JBUTATEIeH U MPEIIoKEHHE
IIyTH UX PELICHUs. Y Ka3aHHUE IPaHuUL]
MIPUMEHUMOCTH 3aKOHOB
TEPMOAVMHAMUKHU. Y MEHUE BECTH
JTNAJIOT, BBICIYIIMBATh MHEHUE
OIIOHEHTA, y4aCTBOBATh B IUCKYCCHUH,
OTKPBITO BbIpaXkaTh U OTCTaUBATh CBOIO
TOUKY 3PEHMUSI.

VYka3zanue y4eOHBIX MUCHIMIUIAH, TPH
U3Y4EHMH  KOTOPBIX  HCIOJIB3YIOT
y4eOHBIN Marepual «OCHOBBI
TEPMOANHAMKH

1. WnnuBuayanbHbI

€ ¥ IpYIIOBbIE
MUCbMEHHBIE
paboThl
PasnoypoBHeBbIE
TECTHI
@poHTaAIBHBIE U
WHJUBUTyaJIbHbI
e Oecenpl

CaoiicTBa 1apos,

JKHIAKOCTEMH,
TBEPALIX TEJ

I/I3MepeHI/Ie BJIA)KHOCTH BO3JYyXa.

Pacuer KOJIMYCCTBA TCIIJIOTHI,
HGO6X0)II/IMOFO AJId OCYIICCTBIICHUA
mnmpomnecca 1nepexoaa  BCIICCTBA U3
OAHOro arpe€raTHoro CoOCTOSIHHA B

JpyToe.
DKCIepUMEHTAILHOE UCCIICIOBaHHE
TCIIJIIOBBIX CBOMICTB BCIICCTBA.

[IpuBenenne npUMEPOB KAMUIUIIPHBIX
SIBJICHUI B OBITY, IPUPOJIE, TEXHUKE.

Hccnenosanne MexaHMYECKHX CBOMCTB
TBCpIH:IX TCIJI. HpI/IMeHeHI/Ie

1 WnawBumyanbHbBI

€ U IPYNIOBbIE
MUCbMEHHBIE
paboThI
PasnoypoBHEBBIE
TECTBI
OpoHTaIBHBIE U
WHUBUTYaIbHbI
e Oecelbl




(GU3NYEeCKUX TIOHATHH M 3aKOHOB B
yueOHOM  Mmatepuane  mpodeccuo-
HAJIBHOTO XapakTepa.

Ncnons3oBanue MHTEpHETA TSI TIOUCKA
uHpopManuu 0  pa3paboTkax |
MPUMEHEHHSIX COBPEMEHHBIX TBEPIBIX U
aMOp(QHBIX MaTEPHAIIOB

3 DJIEKTPOJIMHAMMKA

DJIEeKTPOCTATHKA

Brranciaenue cui B3auMoIeHCTBUS
TOYEUYHBIX JICKTPUUYECKUX 3aPSIO0B.
Brrunciienne HanpssKeHHOCTH
3IEKTPUYECKOTO TOJIST OJHOTO U He-
CKOJIBKHUX TOYEUHBIX 3JIEKTPUUECKUX
3aps/10B. Beruncienne noreHmnuana
3JIEKTPUYECKOTO MOJIS OJTHOTO U
HECKOJIbKMX TOYCUHBIX JIEKTPUUECKUX
3apsa0B. MI3MepeHnue pa3HOCTH 110-
TECHIIHAJIOB.

N3MepeHne 2HEpTUM JIEKTPUUECKOTO
TIOJIs1 3aPSKEHHOTO KOHACH CAaTOpa.
Brrunciienue s3HEpruu 3IEKTPUIECKOTO
TIOJIs1 3apsKEHHOTO KOHACHCATOpa.
Pa3zpaboTka miana 1 BO3MOXHOM CXEeMBbI
JIEWCTBUIN SKCIIEPUMEHTAIBHOTO
ONpeIEICHUS ANEKTPOEMKOCTH
KOHJIGHCATOPA U TUAJIEKTPUIECKOM
MIPOHUIIAEMOCTH BEIIECTBA.
[IpoBeneHue cpaBHUTENHHOTO aHaJIM3a
TPaBUTALMOHHOTO u 9JIeK-
TPOCTATHYECKOTO MOJIEN

Kaptouku —
3a/1aHus
KonTposibHbie
BOIIPOCHI
NunuBuyanbHbl
€ ¥ TPYIIOBbBIC
MIUCbMEHHbBIE
paboThI
Pedeparsr

IHocTOSIHHBINA TOK

OOBsicHeHHE TPUPO/IBI FTEKTPUIECKOTO
TOKa B METAJUIAX, 3JIEKTPOJIUTAX, Ta3ax,
BAKyyM€ U MOJYIPOBOJHHUKAX
[IpMmeHeHue AIeKTpoIIn3a B TEXHUKE
[IpoBeaeHune CpaBHUTENBHOTO aHATIN3A
HECaMOCTOSITENIbHOTO 1 CAMOCTOS-
TEJIBHOTO Ta30BbIX Pa3psI0B
N3mepenne MOITHOCTH 3JIEKTPHUUECKOTO
toka. U3mepenne D/IC u BHyTpeHHETO
COTIPOTHBIICHUS] UICTOYHHKA TOKA.
BrinonHenue pacueToB CUiIbl TOKA U
HaIlpsDKEHNUH Ha ydacTKax
aneKTprueckux nenei. O0bsICHeHUE Ha
MpUMepe JIEKTPUUECKON IEMH C IBYMS
ucrounukamu Toka (3/1C), B kakom
Clly4ae UCTOYHUK AJIEKTPUUYECKOM
SHEPTUU padOTAET B PEKUME
reHepaTopa, a B KAKOM — B PEKHUME
noTpeOuTeNs.

Onpenenenue TemMnepaTypbl HUTH
HakanuBaHus. MI3MepeHue dJiek-

1. ®ponranbHble U

WHUBUTyJIbHBI
e Oecebl
NunuBuyanbHbI
€ ¥ TPYIIOBbIE
MMUCHEMEHHBIE
paboThI
KoHnTtponbHsie
BOIIPOCHI
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TPUUECKOTO 3apsijia AJIEKTPOHA.

CHsiTHE BOJIbTAMIIEPHON
XapaKTePUCTUKHU AUOAA.

[IpoBeaeHune CpaBHUTEIBHOTO aHAIIM3A
MOJIYTIPOBOIHUKOBBIX JHOJIOB U
TPHUOJIOB.

Ucnons3oBanue MuTepHeTa /1715 IOMCKa
MH(OPMAILIUY O TIEPCIICKTUBAX PA3BUTHUS
MOJIYIIPOBOTHUKOBOM TEXHUKHU.
VYcraHoBKa — MPUYMHHO-CIIEICTBEHHBIX
CBA3EH

MarnuTtHble
ABJICHUSA

W3mepenne HHIyKIIMY MarHUTHOTO
noJis. Beraucienue cui, qeiCTBYIOMNX
Ha MPOBOJHUK C TOKOM B MAarHUTHOM
ToJie.

Brrunciienue cui, 1€MCTBYIONIMX Ha
ANEKTPUUYECKUH 3apsijl, ABMKYIIHICS B
MarHUTHOM TIOJIE.

UccnenoBanue siBneHuit
AJIEKTPOMArHUTHON MHIYKIIUW, CAMOMH-
TYKIIHH.

Brraunciienue sHEpruM MarHUTHOTO
oJIsl.

OObscHEeHrEe TPUHLINIIA 1EWCTBUS
AJIEKTPOBUTATES.

OObscHEeHrEe TPUHLINIIA IEHCTBUS
reHepaTopa JIeKTPUIECKOro TOKa 1
ANEKTPOU3MEPUTETBHBIX PUOOPOB.
OOBsicHeHHEe PUHIIMIIA IEHCTBHS Macc-
cnektporpada, yckopurenen
3apspKeHHBIX yacTul. O0bsICHEHHE
POJIM MAarHUTHOTO TIOJISI 3€MJTH B KU3HU
pacTeHuil, KUBOTHBIX, YETIOBEKA.
[TpuBenenne NpUMEPOB MPAKTHIECKOTO
MIPUMEHEHHS U3YYEHHBIX SBJICHUH,
3aKOHOB, MPUOOPOB, YCTPOMCTB.
[IpoBeneHue cpaBHUTEIBHOTO aHAIHU3A
CBOMCTB 3JIEKTPOCTAaTUYECKOTO,
MarHUTHOTO ¥ BUXPEBOTO
BJIEKTPUYECKUX TTOJIEH.

OOpsicHeHHEe Ha TpUMEpe MAarHUTHBIX
SBIICHUW, TOoYeMy (HU3UKY MOXKHO
paccMaTpuBaTh KaK METAIUCITUILIUHY

1. ®ponHranbHbIE U
WHIUBUYaJIbHbI
e Oecennl

2. VunuBuayaabHBI
€ M TPYIIIOBBIC
MUCbMEHHBIE
paboThI

4 KOJIEBAHUS U BOJHBI

Mexannueckue
KoJ1e0anus

UccnenoBanue 3aBUCUMOCTH MepUoja
KoJIcOaHMii MaTEMaTHYSCKOTO
MasiTHHKaA OT €TI0 JJIMHBI, MaCChl U
aMIUTUTYIbI KostieOanuid. MicciaenoBanme

1. ®poHranbHbIE U
WH/IMBUTyaJIbHBI
e 6ecenbl

2. Kaprouku —




3aBHUCHMOCTH TIepHo/Ia KoeOaHui
rpy3a Ha MPY>KUHE OT €ro Macchl U
JKECTKOCTH IIPYKMHBI. Beraucienue
neproja KojieOaHuii MaTEMaTHIECKOTO
MasTHUKA 110 U3BECTHOMY 3HAUCHHIO
€0 OJIMHBI. BBI'-II/ICJ'IGHI/IG HepI/IOI[a
KoJIeOaHui Tpy3a Ha IPYKUHE 110
HN3BCCTHBIM 3HAYCHUAM €10 MAaCChl 1
JKECTKOCTH IPYKHHBI. BpipaboTka
HABBIKOB BOCHpI/IHI/IMaTB,
aHAJIM3UPOBATh, TepepadaThIBaTh U
MPEIbSBIATH MH()OPMAIHIO B
COOTBETCTBHH C ITOCTABJIEHHLIMU
3a7a4aMu.

[IpuBenenue IPUMEPOB
aBTOKOHe6aTCJIBHBIX MCXAaHNYCCKHUX CHU-
ctem. [IpoBenenue kiaccupUKaUU
KoJeOanuii

3a/1aHus
3. PasznoypoBHeBbIE
TECThI

Yupyrue BoJIHbI

W3mepeHue JUTHHBI 3BYKOBOM BOJIHBI IO
pe3yibTaTaM HaOJIIoACHUI
UHTEP(PEPEHIINH 3BYKOBBIX BOJIH.
HabGmronenue u o0bsCHEHNE SIBICHUI
nHTEephepeHIINU U AUPPAKITHH
MEXaHHYECKHUX BOJIH.

[IpencraBnenne obmacTeil mpuMeHEHHUs
YIIBTPa3ByKa U TIEPCIIEKTUBBI €T0
WCIIOJIb30BaHUS B PA3IMUHBIX 001aCTAX
HayKH, TEXHUKH, B MEJIUIIAHE.
W3noxkeHne  cyTM  JKOJIOTHYECKUX
npoOJieM, CBSI3aHHBIX C BO3JIEHCTBHEM
3BYKOBBIX BOJIH Ha OpTaHH3M YeJIOBeKa

1. ®ponTanbHBIC U
WH/IUBUyaJIbHBI
e Oecelbl

2. Kaprouku —
3aJJaHHsI

3. PaszHoypoBHEBBIE
TECTBI

DJ1eKTPOMArHUTHbIE

KoJ1e0anus

Habutoienue ocuusmiorpamm
rapMOHUYECKUX KOoJeOaHHH CHIIbI TOKa
B LICIIH.

N3mepenue 351eKTpoeMKOCTH
KOHJIeHcaropa. 3mepenne NHIyKTHB-
HOCTb KaTYIIKH.

Hccnenosanue sBiaeHus
JJIEKTPUYECKOTO PE30HAHCA B
OCJIEN0BATEIbLHOMN IIETIN.

[IpoBenenue aHaAJIOTUH MEXIY
(bHSI/I'—IeCKI/IMI/I BCIIMYNHAMMU, Xapak-

TEPU3YIOIIMMUA  MEXaHUYECKYI0 U
3EKTPOMAarHUTHYIO KoJieOaTeIbHbIC
CUCTEMBI.

Pacuer 3HaueHmii cwiIBl TOKa M
HallpsDKEHUs Ha  DJIEMEHTax  LEenu
IIEPEMEHHOTO TOKA.

HccnenoBanue mnpuHOMIA JEHCTBUSA
TpaHcdopmaropa. HccnenoBanue
IIPUHLMINIA  JEWCTBUS  IeHeparopa

1. ®poHranbHbIE U
WH/IMBUTyaJIbHBI
e Oecenpl

2. Kaprouku —
3a/laHus

3. Pa3zHoypoBHEBBIE
TECTHI
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MIEpEMEHHOI0 ToKa. Fcnonp3oBaHue
WNuTepuera Ay nmoucka nHGOPMAIUU O

COBpPEMEHHBIX  clocof0ax  mepenadu
3JIEKTPOIHEPTUU
JuiekTpoMarHuTHele | OCylIECTBIEHUE  paauolepesaud | @OpoHTaNBHBIE U
BOJIHBI pamuonpuema. MccienoBanue cBOMCTB WHUBUTyaJIbHbI
3JEKTPOMArHUTHBIX BOJIH C ITOMOILBIO e Oecenbl
MOOUITEHOTO Tee(OoHa. Kaprouku —
Pa3BuTHE IEHHOCTHOTO OTHOLIEHUS K 3a/1aHUs
M3Yy4aeMbIM Ha YPOKax (U3HKU PasnoypoBHeBbIE
00BEKTaM M OCBaMBaEMbIM BHJIaM TECThI
nesteabHOCTH. OOBbsICHEHHE
MPUHLIUITAATILHOTO Pa3Indusl IPUPOIbI
YOPYTUX U 3JIEKTPOMArHUTHBIX BOJIH.
N3noxeHue cyTu 3KOJIOTHYECKUX
po0JIeM, CBS3aHHBIX C
ANEKTPOMArHUTHBIMU KOJIEOAHUSIMU U
BOJTHAMU.
OObsicHeHUE POJHM SJIEKTPOMArHUTHBIX
BOJH B COBPEMEHHBIX HCCIIEIOBAHUIX
Bcenennoit
5 OIITUKA
IIpupona cBera [IpuMeHeHne Ha PAaKTUKE 3aKOHOB NuauBuayanbHbI
OTpaXEHUS U MPEJIOMIICHHUS CBETA MPHU € ¥ TPYIIOBbBIC
peluieHun 3aiay. MACbMEHHBIE
OrnpezienieHne CeKTPAIbHBIX TPAHUIL paboThI
YYBCTBUTEIBHOCTH YETOBEYECKOTO CamornpoBepka u
ryasa. B3aMMOIIPOBEpPKaA
YMeHue cTpouTh n300paKeHHsI pabot
MPEIMETOB, 1aBaeMble JuH3aMu. Pacuet NunuBuyanbHbl
PacCTOSIHUS OT JMH3BI 10 U300paKEHUS € IPOEKTHbIE
npeameTa. 3a/IaHus
Pacuer ontuuecko CHIIBI JTMH3BI.
N3mepenne poxycHOTO pacCTOSHUS
JINH3BL.
HcneiTanue Moaenedl MHKpPOCKONA H
TEJIECKOMa
BoanoBblie cBoiicTBa | HaOmtonenue sBieHus uHTepdepeHnu NHnuBuyanbHbI
cBeTa ANEKTPOMArHUTHBIX BOJH. Habmonenue € ¥ TPYIIOBbIE
SIBJICHHS TUPPAKITAN MMACbMEHHBIC
ANEKTPOMArHUTHBIX BOJH. HabmroneHue paboTsI
SIBJICHUSI TTIOJISIPU3AIIAN CamornpoBepka u
3JEKTPOMAarHUTHBIX BOJIH. I3Mepenue B3aMMOIIPOBEpPKa
JUTMHBI CBETOBOW BOJIHBI 11O pabot
pe3ynbTaTtam HaOIIOCHHUS SIBICHUS NHnuBuayanbHbI
natephepennnu. HabmroneHue sBneHus € TIPOEKTHBIC
mudpakiuu ceeta. Habmonenue 3a/1aHust

SBJICHUA MOJIAPU3ALNNA U TUCTIEPCUU
ceera. [louck pasnuuuii u cxoacraa
MEXy TU(PpaKIInOHHBIM U
JIMCTIEPCUOHHBIM CIIEKTPaMHU.




[IpuBeneHre NPUMEPOB TMOSIBICHUS B
MIPUPOJIC U HCIIONB30BAHUS B TEXHUKE
SIBJICHUH WHTEpPEpeHINH, AUPPAKIINH,
MOJIAPU3allMd W JUCIEPCUH  CBETA.
[lepeuncieHne METONOB  IO3HAHHSA,
KOTOpBIE MCIOJIb30BAHBI MPU U3YUCHHUH
yKa3aHHbBIX SBJICHUN

6 OCHOBBI CHEIIMAJIbBHOM TEOPUY OTHOCHUTEJBbHOCTH

OcHoOBBI
crnenuajJabLHOM
TeOpHuH

OTHOCHUTCJIBHOCTH

OOBsicHEHHE 3HAYUMOCTH OIBITA
Maiikenbcona-Mopiu
dopmynupoBaHHEe MOCTYIATOB
OO0pscaenne a3 dexra 3aMeICHUS
BpEMEHU

Pacuet sneprumn nokos, uMmnyJibca,
9HEPrUU CBOOOTHON YACTHIIBI
BoipaboTka HaBBIKOB BOCIPUHUMATh,
aHaJIM3UPOBATh, IepepadaThIBaTh U
MPEIbSBIATH HH()OPMAIHIO B
COOTBETCTBHUH C TIOCTABJIICHHBIMU
3a71a4aMu

1
2

3

TectupoBanue
[IpakTnueckas
pabora
OpoHTAIBHBIE U
WHJVBU1yaJIbHbI
e Oecenbl

7 DJEMEHTBI KBAHTOBOM ®U3

NKHU

KBanToBasi onTuka

Habmronate doTosnexTpuiaeckuii

s dext. O0bsIcHATH 3aK0oHbI CTONIETOBA
Y JIaBJICHHE CBETa Ha OCHOBE
KBAHTOBBIX MTPEICTABICHUMA.

Pacuer makcuManbHOM KHHETUYECKOM
SHEPI'UH AIEKTPOHOB MPU
(doToanexTpuyeckoM 3 dexTe.
Onpenenenue paboTsI BEIXOJIa
AJIEKTPOHA MO TpaduKy 3aBUCHMOCTH
MaKCUMaJIbHOW KMHETUYECKON SHEepruu
(OTODIIEKTPOHOB OT YacTOTHI CBETA.
N3mepenune paboTsl BBIXOJa 3IEKTPOHA.
[lepeuncnenue npubOOPOB YCTAHOBKH, B
KOTOPBIX pUMEHSeTCs 6e3-
WHEPIMOHHOCTH oTodhPexTa.
OOnbsicHeHne KOPITYCKYJISIPHO-
BOJIHOBOTO Tyan3Ma CBOWCTB
¢doroHoB. OOBsICHEHNE POJIN KBAHTOBOM
ONTUKW B Pa3BUTHU COBPEMEHHOW (u-
3UKH

[S2lF N

TectupoBanue
[IpakTnueckas
pabora
@poHTaIBHBIE U
WHIUBUAYaJIbHbI
e Oecenpl

duszuka atoma

Brruncnienne qyivHbI BOJIHBI J1e bpoiss
YaCTHULIbI

C U3BECTHBIM 3HAYCHUEM UMITYJIbCA
HaGmroienne nuHeHyaThIX CIIEKTPOB.
Pacuer 4acTOThI ¥ 1JTMHBI BOJIHBI
HCIyCKAaeMOIr'0 CBETA MPH MEPEXOJIE
aToMa BOJIOPOJIa U3 OJHOTO
CTallMOHAPHOT'O COCTOSIHUSA B IPYTO€.
OObscHEHNE TPOUCXOXKICHUS

[EY

JIMHEHYATOTO CIICKTpa aToOMa BOAOpOJaa

TecTtupoBanue
@pOoHTAIBHBIE U
WHIUBUAYaJIbHbI
e 6ecenbl
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U pa3Inyus JIMHEHYaThIX CIIEKTPOB
pa3nuuHbIX ra3oB. MccnenoBanue
JUHENYaToro CreKTpa.

HccnenoBanue mpuHIUIA paboThI
JIOMUHECHEHTHOM JIAMITBI.

Habmronenue u 00bsiCHEHNE IPUHIINTIA
nerctBus naszepa. [IpuBenenne
IIPUMEPOB UCIOJIb30BaHU Jla3epa B
COBPEMEHHOM HayKe U TEXHUKE.
Hcnonb3oBanue MHTEPHETA 1S TOKCKA
uHpopmanuu 0 MePCIEeKTUBAX
IIPUMEHEHHUSI J1a3epa

dusuxka
sapa

aTOMHOI'0

[IpencraBienue o xapakTepe YeThIPEX
TUTIOB (PYHIAMEHTAITLHBIX
B3aMMO/JICHCTBUI 2JIEMEHTAPHBIX
YaCTHII B BUJIE TAOIHIIBI

Hab6mronenue TpekoB anbga-4acTui] B
kamepe Bunbcona. PerucrpupoBanue
SIIEPHBIX M3JIYUYCHUN C TTOMOIIIBIO
cuetuuka ['eiirepa.

Pacuer sHepruu cBsi3u aTOMHBIX SIEP.
Onpenenenue 3apsaa U MacCOBOIO
YKclia aTOMHOTO sI/Ipa, BOSHUKAIOIIETO

B pe3yibTaTe paJuOaKTUBHOTO pacraja.
Brruucnenue sueprum,
0CBOOOXKIAIOIIEHCS TIPH
PaauoOaKTUBHOM pacnaje.

OnpeneneHne  MPOAYKTOB  sIEpHOMU
peakiuu.

Beruucnenue sueprum,
0CBOOOKIAIOMICHCS MTPH SIAEPHBIX
peaknusx. [loHnManne nmpeuMyIiecTs 1
HEJIOCTaTKOB MCIIOJIb30BAaHUS aTOMHOM
SHEPTUH U UOHUBHPYIOUTUX U3TyUYeHUN
B NIPOMBIIIJIEHHOCTH, MEJIULIUHE.
N3noxxeHne  CyTH  SKOJOTMYECKHUX
Mpo0JieM, CBSI3aHHBIX ¢ OMOJIOTHYECKUM
JEeHCTBHEM PaTNOaKTUBHBIX
U3JIy4CHUH.

[TpoBeaenue knaccuduxanuu
AJIEMEHTAPHBIX YACTHI 10 UX (HU3H-
YECKUM XapaKTepUCTUKaM (Macce,
3apsiy, BpeMEHU )KU3HU, COIUHY U T.1.).
[ToHnmMaHue  UEHHOCTEM  HAay4YHOTO
MO3HAHUS MHpa HE BOOOmIe s
YEJIOBEUECTBA B 1IETIOM, a IS KaXKI0TO
oOydaromierocss  JTUYHO, LIEHHOCTEH

OBJIAICHUS METOIO0M HAy4YHOTO
IIO3HAHUA OJId OOCTHIXKCHHUA ycnexa B
JIF000M BUJIE MPaKTUYECKON

ACATCIIbHOCTH

-

TectupoBanue
OpoHTAIBHBIE U
WHJUBU1yaJIbHbI
e Oecenbl




8 DBBOJIIOIINA BCEJEHHOM

Crtpoenue u
pa3BuTHE BCEJICHHOM

Habmronenue 3a 3Be31amu, JIyHoit n
IUIaHeTaMH B Tejeckor. Habmonenue
COJIHEYHBIX IATEH C TIOMOIIBIO
TEJIECKOIa U COTHEYHOT'0 SKpaHa.
Hcnonp3oBanue MHTEpHETA /1715 TIOMCKA
M300paKeHUH KOCMHUYECKHX OOBEKTOB
u uHpopMamuu 00 MX OCOOEHHOCTSIX
OOcyxIeHre BO3MOXKHBIX CIICHAapUeB
spomonnu BeenenHnolt. Mcnonb3oBanue
WuTepHeTa [UIs MOMCKAa COBPEMEHHOMN
uHbopManuu O pa3BUTHH BceraeHHOM.
Ouenka WHpOpPMAIMKM C TO3UIHU €€
CBOMCTB: JIOCTOBEPHOCTH,
00BEKTUBHOCTH, MOJHOTHI,
aKTYaJIbHOCTH U T. JI.

1 TectupoBanue
2  ®poHTaNbHBIC U
WHIMBUIyaJIbHbIC
Oecenbl

IBoIIONHSA 3Be3..
I'mmorte3a
NMPOMCXOKIEHUSI
CoJ1HeYHOol CuCTeMBI

Boruncnenue suepruu,
0CBOOOKIatOIIENCs TPU TEPMOSIIEPHBIX
peaxusx.

dopmyaupoBKa MpodeM
TEPMOSICPHOI SHEPTEeTUKU.
OObsicHeHHE BIUSAHUS COTHEYHOM
akTUBHOCTH Ha 3emto. [lonnmanue
POIIM KOCMHYECKUX MCCIIETOBAHHM, NX
Hay4YHOT'O U SKOHOMHYECKOT0 3HAYECHHUS.
OOcyx/ieHne COBPEMEHHBIX THMIIOTE3 O

IIPONUCXOXKIACHUN CoHEYHOH CUCTEMBI

1. UunuBuyanbHbI
€ TBOPYECKHE
3a7aHus

2. TecrupoBanue
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