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PaGouas mporpamma ydeOHOM aucHuIUIMHBI «®Pu3nka» pazpaboTaHa B
COOTBETCTBHH CO CJICAYIONTUMHU JTOKYMEHTAMHU:
-denepaabHBIM  TOCYAAPCTBEHHBIM CTAHIAPTOM CPEIHET0 MPodheCCHOHAITBHOTO
o0pa3oBaHud no mnpodeccun 15.01.05 Cpaprmk (pyuHoit W HYaCTHYHO
MEXaHW3UPOBAHHOW CBAPKH (HAILIIABKH).
-pEKOMEHIAIUAMHI 10 OPraHU3alMK TTOJYUYEHUS CPEeIHETro 001ero o0pa3oBaHus B
mpeaesiax OCBOCHHUST 00pa30BaTEeNIbHBIX MPOTPaMM CPEIHEr0 NPodecCHOHATBHOTO
o0pa3oBaHua Ha 0a3e OCHOBHOro oO0miero oOpa3oBaHUs C ydeToM TpeOOBaHUMA
(enepalbHBIX TOCYMAPCTBEHHBIX O00Pa30BaTEIBHBIX CTAHIAPTOB W TMOIy4aeMOM
CHEIUANBHOCTA WM TPodeccuu cpemaHero mpodeCCHOHATBHOTO 00pa30BaHUs
(mucpmo  JlemapTamMeHTa TOCYJApPCTBEHHOW TOMWUTHKA B cdepe TMOATOTOBKH
pabounx kaapos u 110 Munobpuayku Poccun ot 17.03.2015 Ne 06-259) (OI'AY
«®UPO» 25.02 2015 t. ) ¢ yuerom llpumepHoii ocHOBHOW 0Opa3zoBaTEIHHOM
MporpaMMbl  CpeiHero  oOmiero  oOpa3oBaHus, OJOOPEHHOM  pelIeHUEM
dbenepaapHOro yueOHO-METOAMYECKOTO0 OOBCAMHEHU 1O 00meMy 00pa30BaHHUIO
(mpotoxodt ot 28 mrous 2016 r. Ne 2/16-3);
-IPUMEPHOM  MporpaMMor  oOineoOpa3oBaTeIbHOM  yu4eOHOM  JIMCITUTIIMHBI
«Ouszukay g mpodeccHoHaTBHBIX  00pa30BaTEIBHBIX  OpTaHU3AINMA,
pexkomeHaoBaHHOW DenepanbHBIM rOCYJaPCTBEHHBIM aBTOHOMHBIM YUPEKICHHEM
«DenepanbHBI HHCTUTYT pa3BuTHsA oOpazoaHus» (manee — OI'AY «DHUPO») B
KaueCTBE MPUMEPHOH MPOTPaMMBI JUTsl peaiu3aliii OCHOBHOMW TTPodeccrHoHaIbHOM
obpazoBarensHol mporpammbl CITIO Ha 0a3ze OCHOBHOTO 00IEro 0O0pa3oBaHHUA C
MOJIYUCHHEM cpetHero obmero oopazosanust. ( [Iporokonm Ne 3 ot 21 mroms 2015r.

Perucrpanmonnsiit Homep periersun Ne 384 ot 23 mroma 20151.)
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1. MACIHIOPT IMPOI'PAMMBI YUEBHOI TUCLUIIINHBI

1.1. ObsaacTh NpuMeHeHHs MPOrpaMMbl Y4eOHOI TUCHMILITHHBI
[Iporpamma  yueOHOH  AMCIUIUIMHBI «Ou3nkay  ABIASETCI  YACThIO
00111e00pa3oBaTeyibHOTO UKJIa 00pa3oBatesibHON nporpammbl CIIO — mporpaMmmbl
NOJATOTOBKM KBaNM(uumpoBaHHbIX paboumx, chyxammx (manee — I[IIIKPC) mo
npodeccun 15.01.05 Crapmuk (pydHOW M YACTHYHO MEXAHW3MPOBAHHOW CBApKH

(HarIaBKy).

1.2. Mecrto y4eoHoii nucuuniuasl B crpykrype IHIIKPC

YyebHasd JUCHUIUIMHA ABJISIETCA AUCHUIUIMHONW 0O0IIe00pa3oBaTeIbHOTO
yu4eOHOTO IMKJIAa B COOTBETCTBHM C TEXHWUYECKHM TMpoduieM mpodhecCHOHATBHOTO
00pa3oBaHMA.

YueOHass IUCIUIIIMHA OTHOCUTCS K mpeameTrHor obmactu ®I'OC cpeanero
o01iero 00pa3oBaHUA €CTECTBEHHBIX HAyK OOIIeH M3 00A3aTeNbHBIX MPEAMETHBIX
00J1acTeH.

YpoBeHb OCBOCHUA YUeOHOM MUCIUILIMHBI B cooTBeTCcTBUU ¢ DI'OC cpeanero
o01iero oOpazoBaHus 0A30BBIH.

Peanuzanusa  coxepkaHua — yueOHOW — OWCHUIUIMHBI  TIPETojaraet
COOJIIOZICHUE TMPUHIMNA CTPOrOod MPEEMCTBEHHOCTH MO  OTHOIICHHUIOD K
coJiepKaHuI0 Kypca (PM3UKH HA CTYNIEHW OCHOBHOT'O 00MIeT0 0Opa3oBaHUsI.

B 10 xe Bpems yueOHas aucimmuimHa «Dusnkay mis mpodeCcCHOHATBHBIX
00pa3oBaTENbHBIX OPraHu3alvil 00J1a1a€T CAaMOCTOATEIbHOCTBIO U LIETbHOCTHIO.

PaGouas  mporpamma  ydeOHOM  AucCHMIUIMHBI  «DH3WKa»  HUMEET
MEXIPEAMETHYIO CBSI3b C 00I1e00pa30BaTeIbHBIMU YUSOHBIMHM JIUCIATIMHAMHA
MareMaTruka, XUMUsA, OMoJorud W MPOPECCHOHATEHBIMA JUCIIUTUTMHAMYA OCHOBBI
AIIEKTPOTEXHUKH.

WNzyuenne yueOHOW mucimruiaHbl «®DU3WKa» 3aBEPIIACTCS HMTOTOBOM
aTtectramnmeit B hopme sk3amena B pamkax ocsoeHus [IIIKPC na 6aze ocHOBHOTO

o01ero oOpa3oBaHus.



1.3. Ilnanupyembie pe3yabTaThl 0CBOEHHS YUe€OHOH JUCIHHMTLIMHBI
[Inanupyemblie pe3ynbTaThl OCBOSHHS YUCOHON MUCITUTIIINHBI:

JIUYHOCTHBIE Pe3yJIbTAThI:

UyBCTBO TOPIOCTH W YBAXKECHUSA K HWCTOPUA W JOCTHIKECHHAM
OTCUECTBCHHON (pm3nueckod Haykw, (PU3NIECKA TPaAMOTHOE TIOBEICHUE B
mpoeCCHOHATFHON JEATENIBHOCTH W OBITY TPH OOpalieHuu ¢ MpudopamMu
YCTPOHCTBAMU,

['oToBHOCTH K  OPOAOIKEHUIO  OOpa3oBaHUS W TOBBILICHUS
kBa(puKanuu B W30paHHOH MPOECCHOHATBHON ACATENHPHOCTH U OOBEKTHUBHOE
OCO3HAHWE POJTH (PU3NIECKAX KOMIIETECHITUN B 3TOM;

YMeHre ucnosib30BaTh JOCTHXKCHHSI COBPEMEHHON (DM3MUECKONW HAYKW U
(pM3UUECKMX TEXHOJOTHH IS TIOBBIMIEHUS COOCTBEHHOTO WHTEIICKTYAIBHOTO
pa3BUTHS B BRIOpAHHOM MPOheCCHOHATBHON NEATETHHOCTH,

YMeHrne caMoCTOSATENbHO MOOBIBaTh HOBBIE IS ceOs  (pusmueckue
3HAHMS, UCTIOIB3YS TSl 3TOTO JOCTYITHBIC HCTOUHUKH WH(OPMAIIHH;

YMeHue BBICTPauBaTh KOHCTPYKTUBHBIC B3AUMOOTHOIIECHHS B KOMAHAE T10
peIIeHUIO O0IUX 3374,

YMeHue yIpaBlIsATh CBOECH TMO3HABATENBHON NEATEIBHOCTBIO, MPOBOJINUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOT'O MHTE/UIEKTYAJIbHOTO PA3BUTHS.

MeTanpeaIMeTHbIE Pe3yJIbTAThI:

Hcmonp3oBanue pa3jMdHbIX BUAOB TMO3HABATEIHBHOW NEATECILHOCTH IS
pemeHus (PU3MUECKUX 3a/mady, TNPUMEHEHHE OCHOBHBIX METOAOB TIO3HAHUS
(HabOOIeHWA, OTMCAHUS, W3MEPEHUS, SKCIICPUMEHTA) I U3YUCHHS Pa3TMIHBIX
CTOPOH OKPYXKAKOWIEH NEUCTBUTEIBHOCTH,

Hcrmonp30BaHue OCHOBHBIX WHTEIUIEKTYAJIbHBIX OTIEPAIMiA: TTOCTAHOBKH
3aaaun, (GOPMYJIMPOBAHKS THIOTE3, aHAIM3a M CHHTE3a, CPaBHCHMS, 0000IICHMS,
CHUCTEMaTH3allAN, BHIABIICHAS TIPUYWHHO-CJICICTBCHHBIX CBA3EH, TTOMCKA aHAJIOTOB,
dopMynupoBaHHs BBIBOJOB JUIS WM3YUEHHUS PA3IMYHBIX CTOPOH (DU3UUECCKUX
OOBEKTOB, SBJICHUN W TIPOIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOIUMOCTH
CTAJIKUBATHCA B MPoeCCHOHATBHON cepe;

YMenve reHepupoBaTh UICH W OTIPEIEIATh CPEACTBA, HEOOXOAMMBIC IS
WX peanu3alnu,

YMeHrne WCmoab30BaTh  PA3IMYHBIC WCTOYHWKH  JUISL  TIOJNIYYCHHS
(mzudeckoii nHpOpPMAIUH, OTICHUBATH €€ JOCTOBEPHOCTD,

YMeHrne aHanW3upoBaTh W TPEACTABIATh WH(POPMAIUIO B PA3TUIHBIX
BHJIAX;

Ymenne  nyOaMYHO — TPEACTABIATH  PE3YNbTaThl  COOCTBEHHOTO
WCCJICIOBAHMS, BECTH JUCKYCCHH, JTOCTYITHO W TAPMOHHYHO COYETAst COACPKAHUE
1 (HOpMBI TIpeACTABIIIEMON HHDOPMAITHH.

npeaMeTHbIE Pe3yJIbTATHI:

ChopMHUPOBAaHHOCTh TPEACTABICHUNM O POIM W MecTe (PH3MKH B
COBPEMCHHOW HAy4YHOW KapTHHE MHUpA, NOHWMaHWe (PUINIECKON CYITHOCTH
HaOmonaemMbix BO Bcenennoit sBiaenuii, ponu ¢usukun B (HOPMHPOBAHWA
Kpyrozopa W (YHKIIMOHAIBHOW TPAMOTHOCTH 4UEJIOBEKAa I  PEHICHUSA



MPaKTUYECKAX 33134,

Bnanenne OCHOBOTIOJIArAIOIUMH (przraeckumMu MOHATHUSAMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH W TEOPWUAMH, YBEPEHHOE HCIOJb30BAHUE
(hr3rUeCcKOl TEPMUHOJIOTHH

¥ CHMBOJIAKH,

Brnanenne OCHOBHBIMH METOAAMH HAyYHOTO TIO3HAHHS, MCIIOIB3YEMBIMHU
B (pu3uke: HAOMIOICHUEM, OTTMCAHNEM, H3MEPEHUEM, HKCITIEPUMEHTOM;

YMmenuss oOpabarhiBaTh  pe3ysibTaThl  U3MEPEHHUM, OOHApYKHUBATh
3aBUCUMOCTh MEXKIY (U3MYECKUMH BEIIMYUHAMHW, OOBACHATH TOJYUCHHBIC
PE3yNIbTATHI U ACNIaTh BEIBOIBI,

CdopMupoBaHHOCTH YMEHUSA PeIIaTh (PU3NUeCcKue 3a1aum,

ChopMUpPOBAaHHOCTE yMEHHUS TPUMEHATH TONYUYCHHBIC 3HAHUSA JUIS
OOBACHCHHUS YCJIOBHM TMPOTEKaHWUA (PU3WUECKUX SABJICHUH B TIPHUPOJEC,
npodeccruonansHO chhepe

U TS IPUHSATHS TPAKTHUCCKUAX PEIICHUH B TIOBCETHEBHOM YXU3HU,

CdopmMupoBaHHOCTE  COOCTBEHHOW TO3HMIIMM IO  OTHOIICHUIO K

(mzudeckoii nHpOpPMAITUH, TTOJTyIaeMON U3 Pa3HBIX UCTOYHUKOB.

OcBoeHure cojaepkaHusd yueOHOW IUCIUILIMHBI «Du3nkay obecrneunBacT
dbopMupoBaHUE W PA3BUTHE YHHBEPCAIbHBIX YUYCOHBIX ACHCTBHH B KOHTEKCTC

MIPEEMCTBEHHOCTH (POPMHUPOBAHUS OOITUX KOMITCTCHITHH.

(obecmeunBaioT opranuzammio | HPEKTUBHOCTH U KA4ECTBO,
oOyuatommmucss  cBoet  yueOHoit | OK3. [IpuanMaTs pELICHUS

Buabl yHuBepcaJIbHBIX Y4eOHBIX O01me KoMneTeHuuH
JefcTBUH (8 coorBercTBHU ¢ PI'OC CIIO no
npodeccun)
OKL [Tonnmars CYIIHOCTb "
COIMAJIFHYIO 3HAYMMOCTh CBOEH Oymyrrei
npodeccnn, MIPOSIBIISITH K HEeH
YCTOMYMBBIN UHTEPEC,
JIn4HOCTHBIE: OK3. [TpuaumaTth pelnieHus B
(obecmeunBaioT IIETFHOCTHO- | CTAHIAPTHBIX u HECTaHJAPTHHIX
CMBICITIOBYIO OPHCHTAIHIO | CHUTYaIHsIX u HECTH 3a HUX
oOydJaommxcs W OPUCHTAIIMI0 B | OTBETCTBEHHOCTH,
COLMAJIBHBIX possAX 51 OKS8. CamocTosTenbHO  OMNPEACIAThH
MEXJTMYHOCTHBIX OTHOIICHHUSX ). 3a/1auun poecCuoHaTFHOTO u
JUYHOCTHOTO  Pa3BUTHSA,  3aHUMAThCSA
caMmo00pa3zoBaHUEM, OCO3HAHHO
TJIAaHUPOBATH MTOBBIMIICHUE
KBTM(PUKATIWH.
PeryasitTuBHbIE: OK2. OpraHuzoBbiBaTh COOCTBEHHYIO
1eseTnoaranme, TJIAHUPOBAHUE, | JTEATCIHLHOCTD, BBIOWPATH THUTIOBBIC
MIPOTHO3UPOBAHME, KOHTPOJIb | METOABI M CIOCOOBI  BBITIOJIHCHUS

(KOpPEKIHs ), CAMOPETYJIAIMS, ONICHKA | TPoheCCHOHABHBIX 3a7a4, OIEHUBATh UX

B




NEATETHHOCTH). CTaHJAPTHBIX u HECTaHIAPTHBIX
CUTYaLUAX u HECTH 3a HUX
OTBETCTBEHHOCTb.
OK4. OcyIecTBIATh TTONCK u
UCIOIb30BaHUE uHpopmarmm,
HE0OX0AMMOM JUIst s exTuBHOTO
BBITIOJTHEHUS TPO(ECCHOHANIBHBIX 3ajad,

Ilo3HaBaTe/IbHBIE: mpoecCHOHATPHOTO ®W  JIMYHOCTHOTO

(o0ecneunBalOT HCCIETOBATENICKYIO | Pa3BUTHS,

KOMIIETEHTHOCTh, yMeHue padorats ¢ | OKS5. Hcmomw3oBare wHOOpPMAIMOHHO-

uHdopmarmein). KOMMYHUKATUBHBIC TEXHOJIOTUU B

poeCCHOHATIBHOM NEATCTEHOCTH,
OK9. OpueHtupoBaThCd B  YCJIOBHUAX
4acTou CMEHBI TEXHOJIOTHI B
poeCCHOHATBLHON IEATCITEHOCTH.

KoMMyHUKaTHBHbBIE:
(obecmeunBaioT COIMAITEHYIO
KOMIIETEHTHOCTh W Yy4Ye€T TMO3WIHAN
IPYTHX JIIOACH, YMEHHUE CIyIaTh W
BCTyNaTh B JHAJIOT, y4acTBOBATh B
KOJUTCKTHBHOM 00CyKICHUN
nmpobneM,  B3aUMOJCHCTBOBATH U
COTPYIHHYATh CO CBEPCTHUKAMH U
B3POCJIBIMH).

OK6. PabGoratrp B KOJUIEKTUBE ¥ B

komauae, odbdexTuBHO OoOmAThCA €
KOJTETaMH, PYKOBOJICTBOM,
MOTPEONTEIAMM,

OK7. bpatb Ha ce0s1 OTBETCTBEHHOCTh 32
paboTy WICHOB KOMaH bl (MMOAYNHEHHBIX ),
3a Pe3yJIbTaT BHIIOTHEHUS 3aJaHHH.

1.4. Koin4ecTBO 4aCOB HA 0CBOEHHUE MPOrPaMMbl YUeOHOI THCHUTLIMHBI

MakcumMarnbHas yueOHas Harpyska ooyuaronuxcs 399 yaca, B TOM 4ucCie:

- o0dA3aTenbHad ayJuTOpHas yueOHas Harpy3ka oOyuaromuxcs 266 4acos;

- caMocToaTenbHas padota odyuaromuxcsa 133 gaca.




2. COJAEP)KAHUE YUEBHON JUCIHUTLIMHBLI U
TEMATHYECKOE INTAHUPOBAHUE

2.1. O0bem y4eOHOIl JUCHUILUTUHBI M BUAbI YUeOHOIl padoThI

Buja yueoHoi padoThI O0bem yacoB
MaxkcumasibHasi yueOHasi Harpy3Ka (Bcero) 399
Oo0s13aTeIbHAY AYAUTOPHAS YYeOHasi HArpy3Ka (Bcero) 266
B TOM YHCJIE!
nadopaTopHbie PabOTHI 16
NPAKTHUYECKUE 3aHATUS(PEIICHUE 3a/1a4) 152
KOHTPOJIbHBIE PabOThI 5
WnnusrayanbHbIi TPOSKT (ecau npedycmompeno) 0
CamocTosiTesibHasi paboTa o0y4arierocsi (Bcero) 133
B TOM YHCJIE!
JOKJIaabl B pedeparsl 133

Umoeosas ammecmayusi 8 hopme sx3amena




2.2. TemaTnueckHii NJ1aH U coAep:KaHHe Y4eOHOM TUCIUIIHHBI

HaumenoBanme CoaepxkaHue y4eOHOro MaTepuaJja, 1adopaTopHbie H MPaAKTHYECKHE PadoThI, O6bem Yposenb
pa3fesioB U TeM CaMOCTOsITe/IbHASI pa00oTa 00y4uaoIMXcsi 4acoB OCBOECHHUS
CoaepxkaHue y4eO0HOro Marepuaja 3
1 | ®usuka — Hayka 0 npupone. EcrecTBeHHOHAay4HbIN METOM MMO3HAHUS, €r0 BO3MOKHOCTHU
U TPAHULBI IPUMEHUMOCTH. MoaennpoBanne (pU3nIeCcKHX sIBJICHUH U MPOLIECCOB.
Ponb 3xcnepuMeHTa M TEOPUM B IpoLEecce MO3HaHUs NpupoAbl. PU3UYECKHE 3aKOHBIL. 2 2
2 | OcHOBHBIE 3J€MEHTHl (PU3MUYECKONH KapTUHBI MHpa. 3HaueHHe (PU3MKH MPU OCBOEHHUH
BBenenne npodeccuii CI10
Jlaboparopabie paboThI =
IIpakTrueckue padoThI -
KoHTposbHbIE padoThI -
BreayauropHas (camocTosTebHAs) padoTa OOYHAIOLITUXCS: 1
CamocrosiTesibHast padoTa Nel
IToxrorosuts nokinan: «lIpeobpasosanne Mupay»
Paspea 1. MexaHuka 64
CoaepxkaHue y4eOHOro Marepuaja 21
1 | MexaHu4yeckoe ABUKECHUE.
2 | llepemewmenue. [Tyte. CkOpOCTB.
3 | PaBHOMEpHOE MPSIMONMHENHOE JBHKEHHUE.
4 | Yckopenue. PaBHONEpEMEHHOE NPSIMOIMHENHOE ABUKECHUE. 2 2
5 | CBobonnoe nanexHue.
Tema 1.1. 6 | JiBuwkenue Tena, GPOLIEHHOTO MO YIJIOM K FTOPH30HTY.
Kunemaruka 7 | PaBHOMEpHOE ABUIKEHHUE MO OKPY>KHOCTH.
Jlaboparopuas padota -
[TpakTHueckne padoThl 11
KonTponbHas paboTta Ne (BXOQHOH KOHTPOJIB) 1
BreayauropHas (camocTosTebHAs) padoTa 00YHAIOLTUXCS: 7

CamocrosiTesibHast paGoTa Ne2.

[Toprorosutk nokian: «Bennyaimue OTKPBITHSA HUIUKI)
CamocrosiTesibHast padora Ne3.

IMoarorosuts coobinerne «I100keHNsI TOUKH B IPOCTPAHCTBE»
CamocrosiTesibHasi padora Neq4-5




Pemenune 3a1a4 NOBBILIEHHON CI0KHOCTH

CamocrositesbHas padora Ne6.

Coobmenune «Bunbl IBUKEHUS TEN C YCKOPEHUEM»

CamocrostesbHas padora Ne7,

IToaroroBute noknaa: «l'anuneo I'anunein»

CamocrositesbHas padora Ne§.

IMoarotoeutsk coodmmenne «O01aCTh MPUMEHEHHSI ABUKESHHSI 1O OKPYKHOCTID

Tema 1.2.
3aKOHBI MEXAHHUKH
HrroTona

CoaepkaHue y4e0HOro MaTepuaja

21

1 | Ilepssiii 3ax0oH HeroTOHA.

Cuna. Macca.

HWmnynec. Bropoii 3akoH HeloTOHA.
OCHOBHO 3aKOH KJIACCUYECKON AUHAMUKH.
Tperuit 3akon HeroToHa.

3aKOH BCEMHUPHOTO TSTOTEHUSL.
I'paBUTaLIMOHHOE TOJIE.

Cuna TspxecTu.

Bec. CriocoOb1 n3MepeHust MacChl TE.

10 | Cunbl B MEXAHUKE.

O 00 1 ON L W

JlaboparopHble paboThI

IIpakTrueckne padoThI

10

KonTponbHas paborta Ne 2.

BreaynuTtopHast (camocTosTeNnbHas1) padoTa O0yqarOIIIXCS:

CamocrositesibHast padota Ne 9. Jloknan: «OtkpsiTue nepsoro 3akoHa Herotonom»
CamocrosreabHas padora Ne 10. CooOmenne: «HepuanibHbIe CHCTEMBI OTCHETa»
CamocrostenbHas padora Ne 11 Jloknan: «/[Biwkenne Tena nepeMeHHON MacChh»
CamocrosiTesibHast paGoTa Ne 12 OTBeTUTH Ha BONPOCHI B TETPaH.

CamocrosTeabHas padora Ne 13 Jloxnan: «Heroton M. — co3narens kimaccnueckoi pu3uKm»
CamocrositesibHast padota Nel4 Jloxnan: «OTkpbITHE 3aKOHA BCEMUPHOTO TATOTEHUSD»
CamocrositesibHast pabota NelS Jloknan: «IlepBas xocmuueckasi CKOPOCTbY
CamocrositesibHast padora Nel6 Jloxnan: «C.IL.KoponeB -KOHCTpPYKTOp M OpraHu3aTop
MPOM3BOJICTBA PAKET»

CamocrositenbHas padora Ne 17 Jloknan: «Cuibl B MEXaHUKE»

Conaep:kaHue y4eOHOro MaTepuajia

22

1 | 3akoH coxpaHeHus UMIyJIbCa.




Tema 1.3.
3aKOHBI COXPAHEHHUs B
MEXaHHKe

PeakTuBHOE NBHKEHHE.

Pabora cuel. PaboTa noTeHIMaabHBIX CHIL

MomHocTh. DHeprus.

Kunernueckas sHeprus.

IlorenumanbHas 3HEprus.

7 | 3akOH coxpaHeHUs MexaHu4eckol 3Hepruu. IlprMeHeHne 3akoHa COXpaHeHUs!.

NN kLN

JladopaTopuas padoraNel «M3yueHne 3akoHa COXpaHEHUSI UMITYJIbCA»

JladopaTopuas padoraNe2 «CoxpaHeHHE MEXaHUYECKON SHEPruM MPU IBIDKCHHUH TeNa MO
JOEHCTBUEM CHUJIBI TSDKECTU U YIPYTOCTH»

JlaGopaTopuass paboraNe3 «CpapHeHHe pabOThI CHJIbI C H3MEHEHHEM KHWHETHYeCKOU
SHEPTUU TeJay

IIpakTrueckne padoThl

KonTpoabHas padora Ne 1

BreaynuTtopHas (camocTosiTenbHast) paboTa 00yHaroLIXCsI:

CamocrostesbHast padora Ne 18. Jloknan: «3aKoHbI COXPaHEHUsI B MEXAHUKE»
CamocrositesibHass padora Ne 19, Jlokman: «Ycmexu B OCBOCHMM KOCMHUYECKOTO
MPOCTPAHCTBAa»-24

CamocrositesibHast padoTa Ne 20. Jloxnan: « PeakTuBHOE ABMKEHUE)

CamocrositenibHass padora Ne 21 Jloknman: «Ponp K.O IlnonkoBckoro B pa3BUTUH
KOCMOHAaBTHUKIN»

CamocrosiTesibHast padora Ne 22. Jloknaa: «IIpumeHeHMe 3aKOHa COXpaHEHUs! 3HEPrUU B
TEXHUKEY»

CamocrosareabHas padora Ne 23. Jloknan «PaBHOBecHe abCOIOTHO TBEPABIX TEID)
CamocrositesibHass padora Ne 24 TlonaroroBka K KOHTPOJBHOW paboTe Mo pasaeny
«MexaHuKa»

o — |00

Pazgea 2.

MouJiekyasipaas ¢pusuka. TepmoanHamuka

66

Conaep:kaHue yueOHOro MaTepuajia

25

1 | OcHOBHBIE MOJIOKEHUST MOJIEKYJIsIpHO-KHHeTHUeckoil Teopun (MKT). Pasmeps! n macca
MOJIEKYJT U aToMoB. bpoyHoBckoe nBwkenue. [dudpdysma. Cunbl u  sHeprus
MEXXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS.

2 | Ctpoenne ra3zoo0pa3HbIX, JKUAKUX U TBEPABIX Teld. CKOPOCTH ABMIKEHHUS MOJIEKYJ U UX
U3MEpEHUe.

3 | UneanpHbiii ras. JlaBneHue raza. OCHOBHOE YypaBHEHHE MOJIEKYJSPHO-KUHETUUECKON
TEOPHHU ra3oB.




4 | Ta3oBble 3akoHBL Temmeparypa u e€ u3MepeHHe. AOCONIOTHBIA HYJb TEMIIEPAaTypPhI.
TepmonnHaMu4deckas mkajga TEMIEPATYPHL.

Tema 2.1. 5 | YpaBHeHue COCTOSIHUS UACANBHOrO raza. MossipHas ra3oBast NIOCTOSTHHASL.
OcHoBbI MONEKyIApHO- | JlabopaTtopHbie paboThI -
KUHETHYECKOU Teopun | [IpakTryeckue paboThl 12
KonTponbHas pabora -
BreaynuTtopHas (camocTosTeNnbHas1) padoTa 00yqarOIIXCsI:
CamocrositesibHast paboTa Ne 25. Jloknan: «TemnnoBoe NBUKEHUE MOJIEKYID .
CamocrosiTesibHast padora Ne 26. Hapucyiite mnpuMepHYI0 TPaeKTOPUIO IBUKEHHS
MOJIEKYJIBI)
CamocrositesibHass padora Ne 27, Jloknan: «OCHOBHBIE CBOWCTBA Ta3000pa3HbIX, JKUAKUX U 8
TBEPIBIX TEID»
CamocrosiTesibHast pabdora Ne 28. [loxnan: «/[.M.Mennenees u ero Bkjiag B MOJIEKYJSPHO-
KUHETHYECKYIO TEOPHIO»
CamocrositesbHas padora Ne 29 Jloknan: «Jlronsur bonbuman- ocHoBononoskank MKT»
CamocrostesbHast padora Ne 30. [loxnan: «M3mepeHue ckopocTeil MosieKky raza»-24
CamocrosareabHas padora Ne 31. Jloknan: «IIpumenenne msorepm, mu3odap M HU30XOp Ha
NPAKTHKE)
Conaep:kaHue yu4eOHOro MaTepuajia 14
1 | OcHoBHBIE IOHATHA U onpeneneHus. BHyTpeHHss 3Heprus cucreMbl. Padora u teruora
Kak (POpMbI Iepeaavu SHEPTUH.
2 | TenmoémkocTh. Y aenpHas TEIUIOEMKOCTh. Y paBHEHHE TETUIOBOTrO OajaHca.
3 | [lepBoe Havano TepMoAMHAMUKH. AnuadatHblii npouecc. [IpuHIUT HEHCTBHUS TEMIOBOM 3
Tema 2.2. MawmnHbl. K1/ TerioBoro asuraress.
OcHoBbI 4 | Bropoe Havano TepMOAMHAMUKHM. TepMOAMHAMHMYECKas  IIKanda  TEMIIEpaTyp.
TEPMOAMHAMUKHI XononunbHble MamuHeL. TersoBeie apurarenn. OxpaHa IPUPOABL.
JlaboparopHble paboThI =
IIpakTrueckne padoThl 6
KonTponbHas pabora
BreaynuTtopHast (camocTosTeNnbHas) padoTa OOyHaOIIIXCSI:
CamocrositesbHas padora Ne 32: Jloxnan: «HeBO3MOXKHOCTb CO3/ITaHUS BEUHOTO 5

OBUTATENS -24
CamocrosTeabHas padora Ne 33: Jloknan: «HeoOpaTUMOCTh MPOLIECCOB B IPUPOAE)
CamocTosreabHas padora Ne 34: Jloknan: « ITpobiembl 5KOJIOTHH CBSI3aHHBIE C




HCIIOJIB30BaHUEM TEILIOBBIX MAIIWHY» 249

Tema 2.3.
CaoiicTBa napos

CoaepkaHue y4e0HOro MaTepuaja

1 | Ucnapenne u xoHpaeHcauwsi. HacelmeHHbld map W ero cBoiictBa. AOCONIOTHast |
OTHOCHUTEJIbHASA BIAXKHOCTD BO3ayXa. To4dka pOCHL.

2 | Kunenue. 3aBUCHUMOCTb TeMIlepaTypbl KUIEeHHs! OT fAaBieHus. Ileperpersniii map u ero
HCIIOJIb30BAHHUE B TEXHUKE.

JlabopaTopuas padora Ne 4. MsmepeHue BIaKHOCTH BO3AyXa.

IIpakTrueckue padoThI

KonTponbHas pabora

BreayauropHas (camocTosTenbHast) padoTa 00yHarOIUXCsI

CamocrosiTesibHast paboTa Ne 35 Jloknan: «[IpumMeHenue ucnapeHust 1 KOHAEHCAllUU Ha
NPaKTHUKE U B OBITY»

CamocrosiTesibHast padoTa Ne 36 Jloknan: «3HaueHHe BIAXXKHOCTH BO3/1yXa B HAPOJHOM
XO3AICTBE»

CamocrosTesbHas padora Ne 37.Kak oObsicHUTE 0Opa3zoBaHHe OONIAYHOTO Cliena 3a
CaMOJIETOM JIETSIIMM Ha OOJIbINOi BBICOTE?

Tema 2.4.
CBOHCTBA JKUIKOCTEH

CoaepkaHue y4e0HOro MaTepuaja

1 | XapakTepucTuka >KMIKOTO COCTOSIHHUs BelnecTBa. IIOBEpXHOCTHBIN CIOW >KUIKOCTH.
DHeprusi NOBEPXHOCTHOI'O CJIOS.
2 | SIBnenus Ha rpaHyLe )KUAKOCTH ¢ TBEpABIM TeaoM. KanusispHele siBaeHus.

JlaGopaTopunas padora Ne 5. Omnpenenenuie ko3pPHIHEHTa MOBEPXHOCTHOTO HATSIKEHUS
JKUIKOCTH.

IIpakTrueckue padoThl

KonTponbHas pabora

BreaynuTtopHas (camocTosiTenbHast) paboTa 00yHaroLIIXCsI:

CamocrositesibHast paboTa Ne 38 Jloknan: «IIpuMeHeHue cuibl NOBEPXHOCTHOTO HATAXKEHUs
JKHJKOCTH B HAPOJHOM XO35HCTBE)

CamocrosareabHas padora Ne 39 Odopmuts nabopatopHyro paboty Ne5

Tema 2.5.

CoaepraHue y4e0HOro MaTepuaja

13

1 | Xapakrepuctruka TBEPAOTO COCTOSHHUS BEIECTBA. Y IPYTrUe CBOMCTBA TBEPABIX TEII.
3akoH I'yka. MexaHuueckue CBONWCTBA TBEPABIX TeJl. TeIUIOBOE pacLIMpeHue TBEPIBIX
2 | Ten u xxuakoctel. IlnaBieHne U KpucTaIu3aLus.

Jlaboparopnas pabotaNe6 «OnpeneneHne MOAyJIsl YIIPYrOCTH MaTepraiay

IIpakTrueckune padoThl




CaoiicTBa TBEPIBIX Te

KonTtpoabHas pabora Ne 2.

BreaynuTtopHast (camocTosTeNnbHas1) padoTa 00yqarOIIIXCsI:

CamocrositenbHas padora Ne 40. [loxnan: . «Kuakue kpucramibn -29

CamocrositesbHast padora Ne 41. Jloxnan: «KoHCTpykuMOHHAs MPOYHOCTh MaTepuana U ee
CBS3b CO CTPYKTYPOI»

CamocrositesibHast pabora Ne42. Jloxnman: «lIpumeHeHune >KUAKHUX KPUCTAUIOB B
MPOMBILIEHHOCTH) -24

Pazpea 3.

DIeKTPOAUHAMHKA

103

Tema 3.1.
DJEKTPUUECKOE TIOJIE.

CoaepkaHue y4e0HOro MaTepuaja

26

1 | DnexTpuueckue 3apsapl. 3aKOH COXPaHEHUs 3apsia.

3akon Kynona.

DJEKTPUUECKOE TIOJIE.

Hanpsok€HHOCTD 3J€KTPUYECKOTO MOJISL.

PaboTa critbl 3J1eKTPUYECKOTrO TOJISL.

ITorenuman. Pa3HOCTh MOTEHLIMATIOB.

OKBUIMOTEHLIMAJIbHBIE TOBEPXHOCTH.

CBs13b MeXly HaNpPsAXKEHHOCTBIO U Pa3HOCTHIO MOTEHLIUAJIOB 3JIEKTPUYECKOTO MOJISL.
JIMBNEKTPUKH B 3JEKTpUYECKOM mouie. [lonsipusanust AN3IEKTPUKOB.
10 | IIpoBOOHUKH B SJIEKTPUYECKOM MOJIE.

11 | Konnencaropsl. CoennHeHne KOHIEHCATOPOB B OaTapero.

12 | DHeprus 3aps>k€HHOIO KOHJEHCATOPA.

O 00 I ON L bW

Jlaboparoprbie paboThI

[TpakTrueckune padoThl

13

KoHnTponbHas pabora

BreaynuTtopHast (camocTosTeNnbHas1) padoTa O0yqarOIIIXCsI:

CamocrositesibHast pabdora Ne 43, Jloknman: «Buabl 3iekTpUYecKuUX  pas3psios.
DnexTpudecKue paspsaabl Ha CIykOe denoBeKa» -24

CamocrosnteibHan paGora Ne 44 Jloknan: « Teopum OMu3KOAEHCTBUS U NEHCTBHS Ha
PACCTOSTHUN

CamocrositesbHas padora Ne 45 Jloknan: « PanuoBonHbD

CamocrostesbHas padora Ne 46 Hapucyiite cxemy MOJTHHEOTBOA

CamocrosiTesibHast pabota Ne 47 Jloknan: «/IusnekTpuky U UX poJib B SHEPTETUKE»
CamocrositesibHast paboTa Ne 48 Jloknan: «Ilepenaya snexTpuyeckoi 3Heprum»
CamocrosiTessbHas padora Ne 49 Jloxnan: « Kak 3amumarorcss pabOTHUKH J1adopaTtopuii B

10




KOTOPBIX SKCIEPUMCHTUPYHOT C MOIIHBIMU SJICKTPUICCKUMU IOJIIMHA?»
CamocrositenbHas padora Ne 50. Jloxnan: «KonneHcatope»- 24

Tema 3.2.
3aKOHBI TIOCTOSIHHOT'O
TOKA

CoaepxkaHue y4eO0HOro Marepuaja

34

1 | Ycnosust, HeoOXOaUMBIE TSI BOSHUKHOBEHHS M MTOJICPIKAHUS SJIEKTPUIECKOTO TOKA.
Cuna Toka U MJIOTHOCTh TOKA.

3axon Oma st yuactka nernu 6e3 DJ1C.

3aBUCUMOCTD AJIEKTPUYECKOTO CONPOTUBJICHUsI OT MaTepuana, JJINHbI U
IJIOLIA/IN MOTIEPEYHOr0 CEeUeHUsl MPOBOJIHUKA.

3aBUCUMOCTD AJIEKTPUUECKOTO CONTPOTUBJICHUSI TPOBOAHUKOB OT TEMIIEPaTyphl.
DNeKTPOBMIKYIIAs CUJIa HCTOYHUKA TOKA.

3axon Oma Jy1s IOJTHOM LeTH.

CoennHeHne NPOBOAHUKOB.

CoenuHeHne NCTOYHHUKOB 3JIEKTPUIECKOH SHEPTHr B OaTapero.

10 | 3akon Qxoyns - Jlenua.

11 | PaboTa 1 MOLTHOCTD AJEKTPUIECKOTO TOKA.

12 | TenoBo€ NENCTBHE TOKA.

O 00 N1 ON D bW

JladopaTopuas padora Ne 7. OnpeneneHue TeMnepaTypbl HUTH HAKAJTUBAHUS JIAMITBI
JladopaTopuas padora Ne 8 Mzyuenne 3akona Oma 1j1st TOJTHOM LIETIH.
JladopaTopuas padora Ne 9 CoennHeHHE POBOJHUKOB

JladopaTopuas pa6ora Ne 10 Onpenenenne KI1/[ snexkrpuyeckoro yaliHuka
JladopaTopuas padora Ne 11 Onpenenenune 3/1C u BHYTPEHHETO CONTPOTUBIICHHUSI
UCTOYHHKA TOKa

[TpakTrueckune padoThl

15

KonTponbHas pabora

BreaynuTtopHast (camocTosTeNnbHas1) padoTa O0yqarOIIIXCsI:

CamocrositesibHast padora Ne S51. Jloxnan: «Mcnonp3oBaHue 3JIEKTPUHECKON 3HEPruM Ha
TpaHCHIOPTe» -24

CamocrosiTesibHast padoTa Ne 52. Jloxnan: «3akod Oma [u1sl yuacTKa Lenu U MOJTHON Lern»
CamocrosTeabHas padora Ne 53. 3akonbl Kupxroda amns snexkrpudeckoii nenu
CamocrosaTeabHas padora Ne 54 ConmHeuHble 6aTapeu U UX IUTFOCH 1 MUHYCBI -24
CamocrosiTesibHast paboTa Ne 5SS Buabl coeuHeHNsI TPOBOJHUKOB -24

CamocrosiTesibHast paboTa Ne 56 [IpumeHeHne 3aKOHOB B SHEPTETHUKE.

CamocrositesibHas padora Ne 57 [loaroroeka k naboparopHoii padote.

CamocrositesbHas padora Ne 58 Odopmiienue paboTsl

11




Tema 3.3.
DJNEKTPUUECKHUI TOK B
Pa3JIMYHBIX Cpeaax

CoaepxkaHue y4eO0HOro Marepuaja

25

1 | DnexTpoHHas MPOBOAUMOCTD B MeTalIax
DNeKTpUUECKUH TOK B XKUAKOCTAX

3aKOH 3JIEKTPOJIU3a

IIpumenenune 31eKTpOIn3a B TEXHUKE
DJNEKTPUUECKHUI TOK B ra3ax
DNeKTpUUeCKU TOK B BaKyyMe
DJIeKTPOHHBIE MYyUKU

IInazma

9 | DnexTpuueckuii TOK B NOJYIPOBOIHUKAX
10 | CoOcTBeHHAsI MPOBOAMMOCTb MOJIYITPOBOTHUKOB
11 | IloaynpoBOJHUKOBBIE TPHOOPHL.

00 ~1 O L W

10

Jlaboparopable paboThI

[IpakTrueckue padoThI

KoHTponbHbIE paboThI

BreaynutopHas (camocTosTeNnbHas1) padoTa O0yqarOIIIXCSI:

CamocrositenbHas padora Ne 59. [loknan: «OneiTr Manaensiitama u [Tamanexkcm»
CamocrositesibHast padota Ne 60 [loxnan: IlpumeHeHue aneKTpOIUTOBY
CamocrositesibHast padora Ne 61 Jloknan: «I[IpumeHeHue 31ekTpoamn3a»
CamocrositesibHast padora Ne 62 Jloxnman:  «OtkpeiTHe U IpUMEHEHUE
BBICOKOTEMIIEPATYPHOM CBEPXIPOBOAUMOCTIY - 2 Yaca

CamocrosTebHas padora Ne 63 Jloxnan: «Jlamnossie mprOOPEI U MX TPUMEHEHUE)
CamocrositenbHas padora Ne 64 Jloxnan: «I[lnazma»

CamocrosiTesibHast padoTa Ne 65 Jlokinan: «AkycTudeckre CBONCTBA MOJYITPOBOIHHUKOBY
CamocrosiTesibHast padora Ne 66/{oxnan: «IlonynpoBogHUKOBbIE JATUUKU TEMIIEPATypbI»
CamocrositesibHasi padoTa Ne 67 Jloknan: «bunosnsipHsie TpaH3UCTOPBb -2 Haca

11

CoaepkaHue y4e0HOro MaTepuaja

18

1 | BekTOop MHAYKIMH MarHUTHOrO NOJIs. JlefiCcTBHE MArHUTHOIO MOJIsS Ha

MPSIMOJIMHENHBIN MPOBOAHUK C TOKOM.

3akoH AMriepa.

B3anmonelicTBue TOKOB.

MarsauTHbIN NOTOK.

Pabota mo mnepememeHH0O NPOBOAHMKA C TOKOM B MarHUTHOM mone. [leiicTBue
MArHUTHOTO MOJIA HA JBMKYLIUICS 3apsiA.

oW




Tema 3 .4.
MaruutHoe noJje

6 | Cuna Jlopenna.
7 | Ompenenenue yaeabHOTO 3apsaa.
8 | Yckopurenu 3apsKE€HHBIX YaCTHULL

Jlaboparopuas pabora

IIpakTrueckune padoThl 6
KonTponbHas pabora
BreaynuTtopHas (camocTosTeNnbHas1) padoTa 00yqarOIIXCsI:
CamocrositesbHas padora Ne 68. [loxknan: «MarHuTHbIE HU3MEPEHUS
CamocrosTenbHas padora Ne69. Jloxnan: «DneKTpou3MepHuTeNbHbIE TPUOOPBD) -24 9
CamocrositesibHast padota Ne 70. [loxnan: «I'poMKOroBOpUTEIb»
CamocrosreabHas padora Ne 71 Jloxnan: «Ilpupona peppoMaraeTuzmar
CamocrosiTesibHast paboTa Ne72 Jloknan: «YCcKOpUTeNU 3apsHKeHHbBIX HaCTHL -24
CamocrositenbHas padora Ne73. Jloknan: «MarHuTHbIE CBOMCTBA BELIECTBAY
CamocrositesibHast  padoralNe74  Jloknaa: «Opcren XK. —  OCHOBONOJOXXHUK
3JIEKTPOMArHETU3Ma)
Conaep:kaHue yu4eOHOro MaTepuajia 10
Tema 3.5. 1 | DnexTpoMarHuTHast MHIYKLHS.
DNeKTpOMarHuTHas 2 | Buxpesoe snekTpudeckoe mnose. 1
UHTYKIIHS 3 | CamouHayKIysL.
4 | DHeprusi MAarHUTHOTO MOJISL.
JlaGopaTopuasi pa6ora Ne 12. M3yueHue siBJI€HUs 3I€KTPOMArHUTHOM MHAYKLINU. 1
[TpakTrueckune padoThl 5
KonTpoabHast padora Ne3. 1
BreaynuTtopHast (camocTosTeNnbHas1) padoTa O0yqarOIIIXCsI:
OCHOBOIIOJIOJKHHUK 3JIEKTPOMArHETU3Ma)
CamocrositesibHass  padoraNe7S Jloknman: «®Papameii M. — co3marens ydeHus 00 2
3NEKTPOMArHUTHOM TIOJIe»
CamocTosiTesibHast padora Ne76 Jloknan: « IIEKTPOTUHAMUYECKHA MHUKPO(DOH)
Pazpen 4. Konebanus u BoJIHBI. 45
CoaepraHue y4e0HOro MaTepuaja 9

1 | Konebarenpabie nBwxkenus. [apmoHudeckue kojebanus. CBOOOIHBIE MEXaHUYECKHE
KOJIeOaHus.
2 | JIuneliHbIe MEXaHUYECKHE KOJIeOATEIbHBIC CHCTEMBI.




3 | IlpeBpatnenne 3HEPTUN IPH KOJIEOATETHHOM IBUKEHUH.

Tema 4.1 4 | CBoboxHble 3aTyxaromue koyuedbanus. BelHy KIeHHbIE MEXaHUUECKHE KOJICOaHMS.
Mexanuueckue JlaGopaTtopHas padoraNel3 l3yueHue 3aBHCHMOCTH Tepuona KoixeOaHWN HUTSHOTO (Win 1
kojebaHus MPYKUHHOTO) MAasiITHUKA OT JJIMHBI HUTH (UJI MAaCChl TPy3a).
IIpakTrueckune padoThl 6
KonTponbHas pabora -
BreayauropHas (camocTosTenbHast) padoTa 00yHaIOIUXCSI: 1
CamocrositesibHast paboTa Ne 77 Jloknan: «PesoHaHc ero Bpes 1 nojib3a»
CoaepkaHue y4e0HOro MaTepuaja 10
1 | IlonepeuHble 1 NPOAOJBHBIE BOJHBL. XapaKTEPUCTHUKA BOJHBL. Y paBHEHUE
MJIOCKOM OeryIeii BOJIHBL. 4
2 | Unarepdepenuns BonH. [lonsTre 0 audpakiu BOIH.
3 | 3BykoBbBI€ BOJIHBL. YIBTPa3ByK U €r0 NPUMEHEHUE.
Tema 4.2. JlabopaTopHble paboTbhI -
Ynpyrue BOJHBI IpakTrueckre paboThI 2
KonTponbHas pabora -
BreaynuTtopHas (camocTosTenbHas1) padoTa 00yqarOIIIXCsI:
CamocrosrenbHas padora Ne 78 Jloxnan: «MaTEepdepeHIns MEXaHNUECKUX BOJH)
CamocrosTenbHas padora Ne 79][oxnan: «/udpakuus B HaIIeH KU3HI 4
CamocrositesibHast paboTa Ne 80 Jlokinan: «3ByKOBbIe BOJIHBI UX BPEA U MOJIb3a»
CamocTosniteibHan pabdora Ne 81 Jloxmaa: «VYnbTpasByk (MOJNy4deHHE, CBOMCTBA,
PUMEHEHHE)»
CoaepkaHue y1e0HOro MaTepuaja 19
1 | CBobonmuble  snekTpoMarHuTHele — koneOanus.  IlpeBpameHue  SHeprum B
3NIEKTPOMArHUTHOM KOHTYPE.
Tema 4.3. 2 | 3aryxaromue 3JIEKTPOMArHUTHbIE KoJIeOaHusI. I'enepatop HE3aTyXaroLuX
DNeKTpOMarHuTHbIE 3JIEKTPOMArHUTHBIX KOJEOaHHH.
KosebaHus 3 | BeiHy>KA€HHBIE 3JIEKTPOMArHUTHBIE KOJeOaHMUs.
4 | Ilepemennblii TOk. I'eHepaTop NEPEMEHHOr0 TOKA. EMKOCTHOE M MHAYKLMOHHOE
COTIPOTHUBJICHHUS] IEPEMEHHOTO TOKa. 3akoH OMa ISl 3JIEKTPHUYECKON LeMH NEPEMEHHOTO 5

TOKa.
PaboTa 1 MOITHOCTh IEPEMEHHOTO TOKA.

I'eneparopsl Toka. TpaHchopMaTOpHI.

7 | Toku BpicokOH yacToThl. [lonyueHue, nepegada u pacupeaeseHue dJIeKTPOIHEPTHH.

N D




JladopaTtopnas paGoraNel4 EMKOCTHOE U UWHAYKTHBHOE
MIEPEMEHHOTO TOKa

COIIPOTUBJICHUSA B LCIHU

IIpakTrueckune padoThI

KonTponbHas pabora

BreaynutopHas (camocTosiTenbHast) paboTa 00yHarOLIIXCsI:
CamocrosiTesibHast padoTa Ne 82. Jloxnan: «I'eHepaTophl NepeMeHHOI0 TOKa» -24
CamocTosTebHasi padora Ne 83 Jloxnan: « Tpanchopmatopery -24

Tema 4.4.
3JIEKTPOMArHUTHBIE
BOJIHEL

Tema 4.4.
3IEKTPOMArHUTHBIE
BOJIHEL

CoaepxkaHue y4eO0HOro Marepuaja

1 | DneKTpOMarHUTHOE MOJIe KaK OCOOBIN BHI MATEPHH.

2 | DJIEKTPOMArHUTHBIC BOJIHBI.

3 | Bubparop I'epua. OTKpBITHII KOJEOaTENBHBINA KOHTYP.

4 | Uzobperenue pamuo A.C. [TonoBbIM.

5 | Ilonatue o pagnocsssu. IIpuMeHeHne 31eKTpPOMarHUTHBIX BOJIH.

Jlaboparopabie paboThI

IIpakTrueckne padoThI

KonTponbHas pabora

BreaynuTtopHas (camocTosTenbHas1) padoTa 00yqarOIIIXCsI:
CamocrositesibHast padora Ne 84 Jloknan: «Pa3BuTtue cpeacTs CBA3U U paguo»
CamocTrositesibHast paboTa Ne 85 Jloknan: «CoBpeMeHHbIE CPEICTBA CBSI3H»

Pazpea 5.

Ontuka.

38

Tema 5.1.
IIpupona csera

CoaepkaHue y1e0HOro MaTepuaja

14

1 | CxopocTb pacpoCTpaHeHHUs CBETA.
2 | 3akoHBI OTpakeHUs U MpesoMileHus ceeTa. [lonHoe oTpakeHue.
3 | Junza. ['na3 kak onruueckast cuctema. Onrtudyeckue npudopsl.

JlaGopaTopuas padora NelS Mzyuenue n3o0pakeHus MPEAMETOB B TOHKOU JIMH3€E

[IpakTrueckue padoThI

KonTponbHas pabora

BreaynuTtopHas (camocTosTeNnbHas1) padoTa O0yqaroIIXCsI:
CamocrositesibHast padota Ne 86 [loxnan: «Onbir @uzo»

CamocrositenbHas padora Ne 87 Jloknan: «CBeToBoasl» - 2 yaca
CamocrosareabHas padora Ne 88 Jloxnan: «Onruaeckue npudbopsn»
CamocrositesibHasi paboTa Ne 89 Jloknan: «Ontudeckue sIBJI€HUs B IPUPOAE»

CoaepkaHue y1e0HOro MaTepuaja

24

1 |I/IHTep(1)epeHu1/Is[ ceera. KorepertHocTh cBeTOBBIX Jydeil. MHTepdepeHuss B TOHKUX




nnénkax. [1osocel paBHOM TOJNIUHBL

2 | Kombua Hetorona. Ucnone3oBanue uHTEpdepeHunn B Hayke u TexHuke. udpakius
3 | cera. Judpakums Ha ey B MapaJIeNbHbIX JTydax. JAudpakiroHHas pemeTka.
4 | IlonsTue o ronorpaduu. [lonsgpusanus nonepeyHbIX BOJH.
Tema 5.2. BonHOBbBIE 5 | Ionspusauus ceera. [lBolinoe iaydenpenomnenue. Iloasponast. 5
CBOIICTBa CBETA 6 | ducnepcus ceera.
7 | Bunbl cnekrpos. Crnektpel ncnyckanusi. CeKTpel MOTJOMEHUs. Y IbTPadHOIETOBOE U
8 | nnpaxpacHoe uznyueHusi. Pentrenosckue ayun. MIx mpupona u CBONCTBA.
JlaGopaTopuas padora Nel6 M3yuenue narepdheperunn u audpakunn cBera 1
IIpakTrueckue padoThl 10
KonTponbHas pabora -
BreayauropHas (camocTosTebHAs) padoTa 0OYHAIOLITUXCS: 8
CamocrosrebHas padora Ne 90 Jloxnan: «Mcrnonb3oBanue U HHTEPPEPEHUNN B HAYKE U
TEXHUKE» -24
CamocrosreabHas padora Ne 91 Jloxnan: «[onorpadus u e€ npuMeHeHne»
CamocrosTesbHast padora Ne 92 Jloknan: «Ilonspouasn» -24
CamocrosreabHas padora Ne 93 Jloxnan: «MHppakpacHbie Tyun Ha CIy:KOe YeIoBEKa»
CamocrositesibHasi padora Ne94 Jloknan: «PentreHosckue nyun. Hcropust OTKpPBITHS.
IIpumenenuey -24
Pazgen 6. OCHOBBI CTIEHHAJILHOI TEOPHH OTHOCHTEJIHLHOCTH 16
Tema 6.1 Conep:kaHue yu4eOHOro MaTepuajia
OcHoBBI crienuanbHON | MHBapHaHTHOCTh MOMYJIsl CKOPOCTH CBeTa B Bakyyme. [1ocTynaThl TEOPHUH OTHOCUTEIBHOCTH 2
TEOpUHU DiinmreliHa. OTHOCUTENBHOCTD OMHOBPEMEHHOCTH. CBsI3b MAaCChl M SHEPTHH CBOOOTHON
OTHOCUTEJILHOCTH. Y4aCTULIbI. 3aBUCHMOCTb MacChl OT CKOPOCTH.
JlaboparopHble paboThI =
[TpakTHueckne padoThl 8
KoHTposbHbIE padoThI -
BreaynutopHas (camocTosiTenbHast) paboTa OOyHarOLIIXCsI:
CamocrosrebHas padora Ne 95 Jloxnan: «Bennyaiitnme oTKpbITUs GUIUKIY -64 6
Paspen 7. DJieMeHThI KBAHTOBOI (pM3UKH S1
Conaep:kaHue yueOHOro MaTepuajia 11
1 | Keanrosas runoresa [Inanka. @OTOHBL 4

2 | Buemnuii  ¢doroanextpudeckuii  sbdexr.  Buyrpennuit  dotosddexr.  Tumsl




| (hOTO’IEMEHTOB.

Jlaboparopabie paboThI

Tema 7.1. IIpakTrueckune padoThI 3
KBanToBast ONTHKA [ KoHTposnbHEIE paBoThl -
BreaynuTtopHas (camocTosTeNnbHas1) padoTa 00yqarOIIXCsI:
CamocrostesbHas padora Ne 96 Jloxnan: «PoTosneMeHTh -24
CamocrositesibHas pabora Ne 97 loknan: «KBaHTOBBIE TeHEepaTOpbD) -24 4
CoaepxkaHue y4eO0HOro Marepuaja 9
1 | Pa3BuTue B3MISIIOB HAa pPa3BUTHE BELIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIEKTpax
BOJOpPOJA.
2 | Anepnast monens aroma. OmbiT O. Pesepdopna. Mozaens atoma Bogopoaa o H. bopy. 5
3 | KBaHTOBBIEC r€eHEPATOPHI.
Jlaboparopabie paboThI -
Tema 7.2. IpakTudeckue paboThI -
dusnka aToma KonTposbHas paboTa -
BreaynuTtopHas (camocTosTenbHas1) padoTa 00yqarOIIIXCsI:
CamocrosiTesibHast padota Ne 98 Jloknan: «Jlazepe» -24 4
CamocrositenbHas padora Ne 99 Jloknan: «JlazepHbie TexHomorum» -24
CoaepxraHue y1e0HOro MaTepuaja 31
1 | EcrecTBeHHass paguMOaKTUBHOCTb. 3aKOH paguoakTuBHOro pacmaga. CrocoOsl
HaOJIOIEHNS M PETUCTPALINN 3aPSDKEHHBIX YaCTHLL.
2 | Ctpoenne aromHOro simpa. JledekT Maccel, SHEPTUsS CBSA3U U YCTOHYMBOCTH ATOMHBIX
szep.
3 | AnepHble peakuuu. UcKkycCTBeHHas paauOakTUBHOCTD. Jlenenue Tsokénbix saep. LienHas 14
4 | spepHas peakuus. YnpasisieMas LEMHast PeaKLysl.
Anepneiii  peakrop. IlonydyeHuwe paagMOaKTHBHBIX H30TONOB M HMX HNPUMEHEHUE.
5 | buonorudeckoe nelcTBUE PaJUOAKTUBHBIX U3Ty4CHU.
6 | DnemeHTapHBIC YACTHIIBL
JlaboparopHbie paboThI -
IIpakTrueckne padoThl 7

Tema 7.3.
duzrka aTOMHOTO
sapa

KonTponbHas pabora

BreaynuTtopHas (camocTosiTenbHast) paboTa 00yHaroxcst:
CamocrositesibHas pabora Ne 100 Jloknana: «IIpuMeHeHNe paliOaKTUBHBIX H30TOINOBY -24




CamocrosiTesibHast padora Ne 101 Jloxnan: «YCKOpPUTENIH 3apsKEHHBIX 4aCTULD
CamocrositesbHas padora Ne 102 Jloxnan: «PemuKTOBOE U3IyUeHHUE»

CamocrTosniteibHass padora Ne 103 Jloxmax: «Meroapl HaOMOOEHUS M PErHCTPALAU
PaTUOAKTUBHBIX M3JTyYE€HUH U YaCTHID .

CamocrositesibHast paboTa Ne 104. Jloxknan: «YnpapiseMblil TEpMOsIEPHbIN CUHTE3»
CamocrositesbHas padora Ne 105 Jloxnan: «MeToa MEUEHHBIX aTOMOBY

CamocrosareabHas padora Ne 106 [loknan: «CoBpeMeHHas pu3nueckast KapTuHa MUpay 24
CamocTtositesibHast padora Ne 107 Jloxnan: «Pu3nka U HAy4YHO —T€XHUYECKasl PEBOJIFOLIUSY

10

Pazpea 8.

IBoJouusa BceieHHOI.

13

Tema 8.1.
CtpoeHue u pa3BuTHe
Bcenennon

CoaepkaHue y4e0HOro MaTepuaja

1 | Hawa 3B€31Has cucreMa-I anaktuka. [[pyrue rajakTuky.

2 | beckoneunocts BeeneHHON.

3 | IlonsaTtue o xocmosoruu. Pacmupsirontasicss Becenennas. Moaenb
ropsiueii BeceneHHOM.

4 | CtpoeHue u npoucxoxaeHue I anakTuk.

Jlaboparopabie paboThbI

[TpakTrueckune padoThl

KoHTposbHbIE padoThI

BreaynutopHas (camocTosiTenbHast) paboTa 0OyHarOLIIXCsI:
CamocrosteabHas padora Ne 108 loxnan: « ConHIle- ICTOYHUK JKU3HU Ha 3eMJie»
CamocrositesibHasi padoTa Ne 90. Jloknan: « ACTpOHOMUS HAIIUX JHEN.

Tema 8.2.
OBOMIOLUS 3BE3].
T'unoresa
MPOUCXOKACHHUS
CoJIHEYHOH CUCTEMBL.

CoaepkaHue y1e0HOro MaTepuaja

1 | TepmosinepHerii cunTes. [Ipodiaema TepMosiiepHOM SHEPTeTHKU. DHEPTHUs
Connua u 3B€37.
2 | Opomomms 38634, [Iponcxoxaenne CoNHEUHON CUCTEMBI.

JlaboparopHble paboThI

IIpakTrueckne padoThl

Hrorosast KOHTpoJIbHas paboTa

BreaynuTtopHast (camocTosTeNnbHas) padoTa OOyHaOIIIXCSI:
CamocrosreabHas padora Ne 110. Jloxnan: «Pusnueckue cBoicTBa aTMOChepb»
CamocTrositesibHast paboTa Ne 111. Jloknan: «HépHble NbIpbD.

Bcero
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2.3. Coaepskanue nmpo¢uIbHOMH COCTaBJSAIOIIEI
Jlma mpodeccuu 15.01.05 Ceapmwk (pyyHOH W 9aCTHYHO MEXaHU3MPOBAHHOM

cBapky (HamjIaBKW) TPOQGWIBHOW COCTaBIAAIONICH uia  pa3dena  «MexaHuka»
SABJIAIOTCS CJICAYIONTNE JUTAKTHICCKAC STUHHUIIBI

Tema 1.1. KunemaTtuka

IIpencraBneHne MeXaHMYECKOTO MOBUXKEHUs Tella YpPaBHEHUSMHU
3aBHCHUMOCTH KOOPAWHAT M MPOEKLHEH CKOPOCTH OT BPEMEHM.
[IpencraBneHne MEXaHUYECKOTO IBIJKCHHS Tena Tpaduxamu
3aBUCHUMOCTH KOOPAMHAT M MPOEKUHEeH CKOPOCTU OT BPEMEHH.
OrmpeneneHue KOOpPAMHAT MPOMAEHHOTO IMyTH, CKOPOCTH U
YCKOpeHHs Tela 1O rpadukaM 3aBHCUMOCTH KOOPIWHAT U
poeKkuuii ckopocTu OT BpemeHH. OmnpeneneHue KOOpPAUHAT
MPOUIEHHOIO MyTH, CKOPOCTH M YCKOPEHMs TeJjla MO YPaBHEHUSIM
3aBHUCHUMOCTH KOOPAWHAT W IPOEKLUUNH CKOPOCTH OT BPEMEHHU.
IIpoBeneHne  CpaBHUTENBHOIO  aHANIM3a  PaBHOMEPHOIO U
PABHONEPEMEHHOIO  JBWXKEHMI.  YKa3aHUWE€  HMCIOJIb30BAaHUS
MOCTYNATEeJbHOIO M  BPALATEIbHOTO [ABWXXEHUN B TEXHHUKE.
[IpuoOpererne ombiTa pabOTBI B TPyNIe C  BBINOJHEHHEM
Pa3JIMYHBIX COLMANBHBIX pojieil. PazpaboTka BO3MOKHON CHCTEMBbI
JOEHCTBUIM M KOHCTPYKLHUH IJIsl SKCIIEPUMEHTAJIBHOIO ONpeneIeHus
KHHEMaTH4YeCcKnx BenuunH. lIpencraBienne nHpopMaum o BUAAX
IBV)KEHUS B BHJIE TAOJINLIBL

Tema 1.2. 3ax0HBI MEXAHUKHU
HerotoHa
Tema 1.3. 3ak0OHBI

COXPAHCHUS B MCXAaHUKE

IIpumenenne 3akOHa COXPAaHEHHMs HMITYJIbCA MAJI1 BBIYMCICHUS
WU3MEHEHUN CKOPOCTEN Tel NP uX B3aumojencTsusx. Msmepenue
padoTBl CHUJI W HM3MEHEHHE KHHETHYECKON »JHEepruu Tena.
Beruncinenne paboThl CHJI U M3MEHEHUS] KMHETHUECKOW SHEPruu
Teqa.  BpluncneHne — NOTEHLUANbHOW  JHEPrUM  Tel B
rpaBuUTalioOHHOM Tmone. OnpenesneHne MNOTEHLMAIbHON 3HEepruu
ynpyro naegOpMHpPOBAHHOTO Tejla MO W3BECTHOH nedopmanuu U
JKECTKOCTH Tena. IIpuMeHeHne 3ak0Ha COXpaHEHUsT MEXaHUYECKON
SHEPruu IMpU pac- YeTax pe3yJbTaTOB B3aUMOACUCTBUI Tel
IPaBUTALMOHHBIMM CHUJIa- MM M CHUJIAMHU YIOPYTLOCTH. YKa3aHHE
rpaHdll NMPUMEHUMOCTH 3aKOHOB MEXAHHMKH. YKa3zaHue ydeOHbIX
OUCLUIIINH, MPHU HW3YYEHUH KOTOPBIX HCIOJB3YIOTCS 3aKOHBI
COXPAaHCHHSI.

Jna  paznena

«Monekynapuas ¢usuka. TepMoauHAMUKAY  SBISIOTCA

CIACAYIOMHUEC TUAAKTHYCCKUC CAUHUIIBI.

Tema 2.1. OcHOBBI
MOJIEKYJIIPHOM
KUHETUYECKON TEOPHH.
HneanbHblii ras.

BeInosHeHNe 3KCIEPUMEHTOB, CHy)KalIUX sl OOOCHOBaHUS
MoJieKyJsipHO-kuHeTHdeckoil Teopru (MKT). Pemenue 3amau ¢
MPUMEHEHHEM OCHOBHOTO YPaBHEHUS MOJIEKYJSIPHO-KUHETUUECKOHN
Teopun  rasos. OmpeneneHue mapaMeTpoB  BeIleCTBA B
ra3oo0pa3HOM COCTOSHHM Ha OCHOBAHUHU YPAaBHEHHs COCTOSIHUS
uaeanpHoro rasa. OrmnpeneneHue mapaMeTpoB BelecTBa B
razoo0pasHOM COCTOSIHUM M NPOHCXOISIIUX IMPOIECCOB IO
rpadukam 3asucumoctu P(T), V (T), P (V). DkcnepumenranpHOe
uccnenosanue 3asucumoctu P (T), V (T), P (V). Ilpencrasnenue B
BUAE TpadUKOB HM30XOPHOTrO, HM300apHOTO U HM30TEPMHUYECKOTO
MPOLECCOB. BpluKCleHHE CpenHel KUHETUYECKOW SHEPruu
TEMJIOBOTO JIBWJKEHUS MOJIEKYJl IO U3BECTHOHM TemrepaType
BeliecTBa. BrickaspiBaHue runores st 00bsICHEHUST HAOII01aeMbIX
sIBJICHUN. YKa3aHue IpaHull MPUMEHUMOCTH MOJEIN «HAEAJbHBIA




ra3» u 3akoHos MKT.

Tema 2.2. OCHOBEI

TECPMOIUHAMUKHA

U3MmepeHne KOMMYECTBA TEIUIOTHI B MPOILECCAX TEIUIONEPENadH.
Pacuer xonmuecTBa TEMIOTHL, HEOOXOIUMOTO Uil OCYIIECTBIICHUS
3aaHHOrO Tpouecca ¢ Temjonepeaadeil. Pacuer H3MeHEHUsA
BHYTPEHHEH SHeprum Tei, paboThl M MEPEAAHHOrO KOJIUYECTBA
TEIUIOTBl C HCIOJB30BAHUEM IIEPBOTO 3aKOHA TEPMOJUHAMUKH.
Pacuer paboTbl, coBepIIeHHOH ra3om, Mo rpaduKy 3aBUCUMOCTH P
(V). Bbruucnenne paboThl raza, COBEPIICHHOH MPU W3MEHEHUU
COCTOsIHMSL 1O 3aMKHyTOoMy Lukiay. Berucnenne KIIJ npu
COBEPIIEHUH Ta30M PalOTHI B MPOLIECCAX U3MEHEHHUS! COCTOSIHHS T10
3aMKHyTOMY LUKIYy. OOBsICHEHHE TPUHLUIIOB JEHCTBUS TEIUIOBBIX
MamuH.  JleMoHCcTpauuss posd  (U3MKHM B CO3MaHUU U
COBEPIIEHCTBOBAHUM TEIUIOBBIX JBHUrarenei. WsnoxeHwe cyTu
SKOJIOTHYECKUX mpodsieM, OOYCIOBIEHHBIX pPabOTON TErIOBBIX
IBUTATENIEH U MPEUIOKEHNE TYTH UX PEeIleHUs. YKa3aHHe IPaHuL]
NPUMEHUMOCTH 3aKOHOB TEPMOAMHAMHKHU. Y MEHHE BECTHU THAJIOT,
BBICJYIINBATh MHEHHE OIMOHEHTa, y4YacTBOBATb B JHUCKYCCHUH,
OTKPBITO BBIPAXKaThb U OTCTAWBATH CBOKO TOUKY 3pEHUS. YKa3zaHHUE
yueOHBIX AMCUWIUIMH, TPU HU3YYEHUH KOTOPBIX HCIOJb3YIOT
yuebHbIi Matepuat « OCHOBBI TEPMOIMHAMUKI.

Tema 2.3. CpoiicTBa napos,
JKUJIKOCTEN U TBEPIBIX TEJ

Hsmepenne BnaxkHOCTHM BO3ayxa. Pacder konudecTtBa TEIUIOTHI
HEOOXOIMMOTO AJISl OCYIIECTBJICHHUS IPOIIecca Mepexoaa BEeIlecTBa
U3 OJIHOTO arperaTHOro COCTOSIHUS B JIpyroe. DKCIepUMEHTaJIbHOe
UCCIeNOBaHUE TEIUIOBBIX CBOWCTB  Bewlectsa. IIpusenenue
NPUMEPOB KAMWUIPHBIX SIBJICHUH B OBITY, NPUPOAE, TEXHHKE.
Hccnenosanne MexaHM4ECKUX CBOWCTB TBepAbIX Ted. IIpumenenue
¢usnyeckux TMOHATHH M 3aKOHOB B y4eOHOM MaTepuae
npodeccuoHambHOrO xapakrtepa. Mcnonp3oBanue WHTepHEeTa IS
noncka uwHPOpMammu O  pa3paboTKaXx W NPUMEHEHHSX
COBPEMEHHBIX TBEPABIX U aMOP(HBIX MaTEPHUATIOB.

I[J'Iﬂ pa3acia ((9H€KT’pOI[I/IHaMI/IKa» ABJIAIOTCA CICAYIOMNUC THAAKTHUYCCKHUC CANHUIIBI.

Tema 3.1. DnexTpocraTnka

Briuucnenue cun  B3aUMOJAENCTBUS TOYEUHBIX BJIEKTPUUYECKUX
3apsAn0B. BpluncineHne Hanps>KEHHOCTH AJIEKTPUYECKOro  MOJIs
OIHOTO U HECKOJbKHUX TOYEUHBIX JJEKTPUUECKUX 3apsiioB.
IIponomxenue TaOIUIIBI 18 Copnepxxanue oOyueHwus
XapakTepuCTUKAa OCHOBHBIX BHJIOB AEATEIBHOCTH CTYIEHTOB (Ha
ypoBHEe  y4eOHbIX  JnelicTBuii)  BpluucieHWe — mOTeHIMAA
DJIEKTPUYECKOTO  TMOJII OJHOTO M HECKOJBbKHUX  TOUYEYHBIX
SJEKTPUYECKUX 3apsiaoB. M3MepeHue pasHOCTH NOTEHLUANOB.
HsmepeHune osHeprum  3JEKTPUYECKOrO  MOJA  3apsLKEHHOTO
KOHJIEHCATOpa. BbluncieHne 5SHEPruM  3JIEKTPUYECKOro  MOJs
3apsUKEHHOTO  KOHIeHcartopa. PaspaboTka TiaHa W BO3MOXKHOM
CXEMBI NEHCTBUN SKCIEPUMEHTAIILHOIO OIpeneneHust
3JIEKTPOEMKOCTH KOHJIEHCATOpa 51 IUBJIEKTPUUECKON
MPOHULIAEMOCTH BewecTBa. [IpoBeneHne CpaBHUTENBHOIO aHAIN3A
IPaBUTALUOHHOTO U 3JIEKTPOCTATHYECKOTO MOJIEH.

Tema 3.2. IlocTOSIHHBIN TOK

Hszmepenue momnocTu snekrpudeckoro Toka. Usmepenue IJIC u
BHYTPEHHETO COMPOTHUBJICHHUSI WCTOYHHMKA TOKa. BrimonHeHue
pacueToB CHUJIbI TOKA W HANPSDKEHWH HAa y4acTKaX JJIEKTPUYECKHX
neneii. OOBSICHEHHE HAa MPUMEpPEe 3JIEKTPUYECKON IEMu ¢ ABYMS
ucrounukamu Toka (DJIC), B KakoM cCllyda€ HMCTOYHHK
DIEKTPUUECKON HSHEeprum padoTaeT B pEXHME T€HEpaTopa, a B




KakoM — B pexxuMme notpeburens. OnpeneneHne TeMIepaTyphbl
HUTU  HakanuBaHus. M3mepeHune  3IEKTPUYECKOTO  3apsaa
snexTpoHa. CHsTHE BOJBTAMIIEPHON XapaKTepUCTUKU JHOJA.
IIpoBeneHne CpaBHUTENBHOIO aHAIW3a MOJYNPOBOAHUKOBBIX
auonoB u TpuonoB. Hcnonb3oBaHue HMHTepHera nnsi mowmcka
uHpOpMALIMKM O TMEPCIEKTUBAX Pa3BUTUS MOJyIPOBOJHHUKOBOH
TEXHUKH. Y CTAHOBKA MPUYMHHO-CJIEACTBEHHBIX CBA3EH.

Tema 3.3. Marautusie
SIBJIEHUS

H3mepeHne WHAYKIMM MAarHUTHOTO Tojisl. Belyucinenue cu,
JNEWCTBYIOLIMX HAa IPOBOJAHMK C TOKOM B MAarHWTHOM [OJE.
Bpruucnenve cui, AEUCTBYIOIIMX HA JJICKTPUYECKUN 3apsn,
OBWKYLOUICS B MarHuTHOM none. HccinepnoBaHue siBieHUM
SJIEKTPOMArHUTHOW WHIOYKUHWHM, CAaMOUHIyKUHMHU. Bpraucienue
SHEpruu MarHUTHOro moJyiss. OObSCHEHWe TPHUHLIUIA OEHCTBUS
snekTpoasurarensi. OObsCHEHUE MPUHIUNA NEHCTBUS TeHepaTopa
SJIEKTPUYECKOTO TOKAa W DJIEKTPOM3IMEPHUTEIBHBIX  MPHOOPOB.
OObsicHeHUE MPUHLNNA neiCcTBUs Macc-crekrporpada,
yCKOpUTeJIeH 3apskeHHbIX YacTull. OObsiCHEHUE PO MArHUTHOTO
nojast 3eMJid B OKU3HM PACTEHUM, JKUBOTHBIX, 4YEJOBEKA.
IIpuBeneHne MpUMEpPOB MPAKTUYECKOTO MPUMEHEHUS W3YYEHHBIX
SIBJICHUI,  3aKOHOB,  mpuOoOpoB,  ycrpoiicts.  IIpoBenenHue
CPaBHUTEBHOTO aHaJlM3a  CBOMCTB  3JIGKTPOCTATHYECKOTO,
MArHUTHOTO U BUXPEBOTO djieKTpudeckux moyiel. OObscHeHue Ha
npuMepe MAarHUTHBIX  SIBJICHWH, modeMy (U3HKYy  MOXKHO
paccMaTpUBATh KaK METAAUCLHUILINHY.

Hns pasnena «KonebGaHuss W BOJHBDY SBJSIOTCS  CIACAYIONINE JTUJAKTHUCCKUE

€ IMHUIIHI

Tema 4.1. Mexauuueckue

KoJieOaHust

Uccnenosanue 3aBHCUMOCTH nepronaa KoJieOaHu i
MAaTEMATUYECCKOTO MasATHHKA OT €ro MJIHWHBbI, MAaCCbl U aMIIJIUTYAbI
konebanuii. HcciaenoBanne 3aBUCHUMOCTH Tepuosia KosiebaHui
rpy3a Ha MPYKUHE OT €ro MacChl U JKECTKOCTH NPY>KUHBL
Brruncnenne nepuoga KO.]'Ie6aHHfI MAaTEMATUYCCKOTO MAadATHUKA II0O
HU3BCCTHOMY 3HAQUECHUIO €ro JJIWHBL Brruncnenue nepuoga
kojeOaHul Tpy3a Ha TPYKHHE IO HW3BECTHBIM 3HAYEHUSM €ro
Maccbl M JKECTKOCTH  MPY)XHHbL.  BbpIpaboOTKa  HaBBIKOB
BOCIIPUHUMATDh, aHAJU3UPOBATD, nepepa6aTbIBaTb U MPEABbABIATD
I/IH(bOpMaL[I/II'O B COOTBETCTBHUM C IIOCTABJCHHBIMH 3aadadaMU.
[IpuBenenne mnpUMEpPOB  ABTOKOJEOATENBHBIX  MEXaHHYECKUX
cucteMm. [IpoBenenue kinaccuduranyy KoJeOaHmiA.

Tema 4.2. Ynpyrue BoJHbI

Usmepenne IIMHbBI 3ByKOBOW BOJIHBI IO pe3yJIbTaTaM HaOMHOACHUH
uHTEepepeHIIH 3BYKOBbIX BOJH. Habmonenue u oObsiCHEHHE
ABJIEHUI WHTepepeHUnn U AUPPaKIMU MEXaHHYECKHUX BOJIH.
IIpencraBnenne  obmacteli  NMPUMEHEHHsI  yIbTPasBykKa U
NEPCIEKTHBBl €r0 HMCIOJIBb30BAHUS B PA3IMYHBIX OONACTSIX HAYKH,
TEXHUKHU, B MeuuHe. M3/10keHHe CyTH 3KOJOTHUECKUX MPOodeM,
CBSI3aHHBIX C BO3ACHCTBHEM 3BYKOBBIX BOJH HA OPraHU3M
JEJIOBEKA.

Tema 4.3.
DJNEKTPOMarHUTHBIE

KoJieOaHust

Habmrogerne ocruuiorpaMM TapMOHHUYECKHX KOJIEOAHWH CHUIIBI
Toka B uenu. HM3MmepeHue 3IEKTPOEMKOCTHM KOHAEHCATOPA.
H3mepeHne WHAYKTHBHOCTb KaTywku. lccinenosanue siBieHUs
SJIEKTPUYECKOrO0  pPE30HAaHCA B MOCJIENOBATEIbHONH  LIENU.
IlpoBeneHne aHajgorud Mexay (U3NYECKMMHU  BEJIHMYUHAMH,




XapaKTePU3YIOIUMH  MEXaHUYECKYH) U BJIEKTPOMArHUTHYIO
KosebarenbHble CHUCTEMBbL. Pacder 3HaueHU CHIIBI TOKa U
HalpsDKEHUsT  HA  3JIEMEHTaxX  LeNd  MEePEeMEHHOro  TOKa.
Hccnenosanue NPUHLANA NENCTBUSA TpaHcdopmMaTopa.
Hccnenosanne npuHLMNA [OEHCTBUSL TeHEPATOpPa MEPEMEHHOTO
Toka. Mcronb3oBanne HHTepHeTa st moucka HH(POpMaUuu o
COBPEMEHHBIX CIIOCO0ax Mepenavn JIEKTPOIHEPTHH.

OcyuiecTBieHue paauornepenayu u paguonpuema. MccnenosaHue
CBOKCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOUJIBHOTO TeJe-
¢doHa. Pa3BuTHE IIEHHOCTHOTO OTHOIIEHUS K M3y4aeMbIM Ha YPOKax
Tema 4.4. ¢usnku  oObeKTaM W OCBAaMBAE€MbIM BHUIAM  JESITEIbHOCTH.
OObsiCHeHHWe TPUHLUIMUAIBHOTO Pa3JINYUsl MPUPOABI YIPYTUX U
SJIEKTPOMArHUTHBIX BOJH. HM35nokeHue CyTH OKOJOTMYECKUX
npoOiieM, CBSI3aHHBIX C 3JICKTPOMATHUTHBIMU KOJICOAHHUSIMH U
BojHamu. OOBSCHEHHE POJH  SJEKTPOMATHUTHBIX BOJIH B
COBPEMEHHBIX UCCIeA0BaHUIX BeeneHHoi.

aﬂeKTpOMaFHI/ITHbIe BOJIHBI

I[J'Iﬂ pa3acia «OnTuka» SIBISIOTCA CIACAYHOIUC TUIAKTHYCCKNUC CAMHHUIIBL:

IIpuMmenenne Ha NPAKTUKE 3aKOHOB OTPAXKEHMsI U TNPEJIOMIICHUS
cBeTa npu peuleHuu 3afgad. OnpeneseHue CIEeKTPaiIbHBIX TPaHUL]
YyBCTBUTEJIBHOCTH YEJOBEYECKOrO TIJla3a. YMEHHe CTPOUTH
n300pakeHNs MPEIMETOB, AaBaeMble JIMH3aMu. Pacder paccTosHus
OT JIMH3BI 10 M300pakeHus1 mpeamera. Pacder onTU4ecKOl CHIIBI
nuH3bL M3MepeHue (OKyCHOTro paccTostHMs JHH3bL. HcmbiTaHue
MOJEJeH MUKPOCKOMNA U TEJIECKONA.

Tema 5.1. IIpupona ceera

Habnronenne siBineHust nHTEPGEPEHIIUN 3JIEKTPOMArHUTHBIX BOJIH.
Habnmronenne siBiaeHuss nupakuuyd SJIEKTPOMArHUTHBIX  BOJH.
Habnronenne siBIEHUS TONAPU3ALMM 3JIEKTPOMATHUTHBIX BOJH.
CBOICTBA CBETA H3mepenne AIMHBI CBETOBOH BOJHBI IO Pe3yJIbTaTaM HaOIOACHUS
sieHuss uHTepdepennun. HaOmonenue siBneHuss audpakium
cBera. HaOmoneHune sBIeHMsA TOJSIPU3ALUN U JUCIIEPCHU CBETA.
ITouck pasnuuuii W CXOACTBA MEXIY OUPPAKLHOHHBIM U
aucrnepcuoHHbIM criekTpaMmu. [lpuBeneHne npumepoB MOSBIEHUS B
NPUPOAE U WCIOJB30BAHUS B TEXHUKE SIBJICHUI HHTepdepeHuuy,
mudpakuy, TOISIPU3ALUN M AUcCnepcuu ceera. llepeuncienue
METOJIOB TMO3HAHMUs, KOTOpbI€ WCIOJB30BaHbl IMPU H3YYE€HUU
VKa3aHHBIX SIBJICHUI.

Tema 5.2. BonHOBbBIE

I[J'Iﬂ pa3acia «OcHOBBI COCHUAJIBHOM TCOPHUHU OTHOCHUTCIIBHOCTH»  ABJIAKOTCA

CIACAYIOMHNC TUAAKTHYCCKUC CAMHUIIBL:

Tema 6.1. CneuuanpHas | IHBapHaHTHOCTE MOJyJIi CKOPOCTH cBeTa B BakyyMe. IlocTynarsl
TEOpHUst OTHOCUTEIIBHOCTHU OiHmrefiHa. IlpocTpaHcTBO M BpeMms CHELMAlIbHONW TEOpHUH
OTHOCHTENBHOCTU. CBsI3b MacChl M SHEPTHMHU CBOOOMHON YaCTHUIIBI.

DHeprus MoKosL.

Tt paspmena  «ONeMEHTHl  KBAaHTOBOM — (PM3HKW»  SBISIOTCA  CIICAYIOIINC

JUJAKTHYCCKHUEC CAUHUIIBI:




Tema 7.1. KBantoBas

OIITHKA

Habmonenue ¢orosnexkrpudeckoro sdgpdexra. OObsICHeHHE 3aKOHOB
CroneroBa Ha OCHOBE KBAaHTOBBIX MpejacTaBieHuil. Pacuer
MAaKCUMaJIbHOM  KMHETHMYECKOM  3HEpPruH  3JEKTPOHOB  IpH
doToanektpudeckom spdexre. OmnpenenenHue pabOThl BBIXOIA
3JIEKTPOHA O TpaduKy 3aBUCUMOCTH MAaKCUMAJTbHOW KMHETUYECKON
SHepruu (POTORJIEKTPOHOB OT HACTOTHI cBera. M3mepeHue paboThbl
BbIXOJ1a 3JeKkTpoHa. [lepeuncienue npruOoOpoB yCTAHOBKH, B KOTOPBIX
npuMensiercss  Oe3uHepuuoHHOCTh  (poTosddexkta. OOBACHEeHUE
KOPIYCKYJIIpHO-BOJIHOBOI'O oyanusma CBOICTB ¢boToHOB.
OObsicHeHHe POJIM KBAHTOBOH ONTHKH B PAa3BUTHH COBPEMEHHOMN
busuxm.

Tema 7.2. ®uzuka atoma

Habnmronerne nuHEHYaThIX CIEKTPOB. PacueT 4YacTOTBI U AJTUHBI
BOJIHBI MCIIyCKaeMOrO CB€Ta IpU Mepexoje aTroMa BOAOPOAA W3
OTHOTO  CTal[HOHAPHOTO COCTOSIHUSL B Apyroe. OObscHeHHE
MIPOUCXOXKACHUS IMHENYATOro CIEKTPa aTOMa BOAOPOJA U PA3IUUMS
JUHENYaThIX  CHEKTPOB  pasnauyHblx  rasos. HccrnenosaHue
auHeWvaroro  crnektpa.  MccnemoBanme — mpuHIMma  padoThl
JIOMHUHECHEHTHOH Jammbl. HaOmonenne u oObsiICHEHHE MpPUHLIUIA
nencTBusa Jasepa. IlpuBeaeHrne nmpuMepoB MCIOJB30BAHUSA Jla3epa B
coBpeMeHHON Hayke u TexHuke. Mcnonw3oBanue HMHTepHera ans
NOMCKa MHPOPMALIMK O IEPCIIEKTUBAX MPUMEHEHHS Jla3epa.

Tema 7.3. ®uzuka

ATOMHOTO siApa

Habmonenne T1pexoB anbda-dactury B  Kamepe BmuibcoHa.
PeructpupoBanue sAepHBIX W3MYYEHUII C TMOMOUIBIO CUETYHKA
I'efirepa. Pacuer sHeprum cBsi3u aToMHbIX sfep. OrnpeneneHue
3apsiia M MacCOBOIO 4YHCIA ATOMHOIO siApa, BO3HUKAIOLIETO B
pe3ynbTrare pagMOaKTUBHOIO pacnana. BbruucrneHune 3HEpPrum,
0CBOOOXKIAIOIIEHCS TPH PaAMOAKTHBHOM pacnane. OmnpeneneHue
MNPOOYKTOB SIIEPHOI peaxuuu. Brruucnenue SHEPTHH,
ocBOOOXKIaroIelcss Mpu  sAAepHBIX — peakuusx. lloHnmanme
MPEUMYILECTB U HEAOCTAaTKOB HCIOJB30BAHUS aTOMHOM SHEPruu u
HOHM3UPYIOIIMX M3JIYYEHUH B MPOMBIIIJIEHHOCTH, MEAULIMHE.
U3noxkeHne CyTH  3KOJIOTUYECKUX MpoOjeM, CBSI3aHHBIX C
OMOIOTUYECKUM neiicTBueM ParlOaKTHUBHBIX U3JTYyYeHUH.
IIpoBenenne kiacCUPUKAMKU SJIEMEHTAPHBIX YaCTHI] N0 HX
dusnyeckuM XapakTepucTukam (Macce, 3apsay, BPEMEHH >KH3HH,
cnuHy # T. 1.). [JoHMMaHne neHHOCTeH HayYHOTO MMO3HAHMS MUPA HE
BOOOIIE IS YEJIOBEUECTBA B LIEJIOM, a JJIsl K&KAOTro 00yJaroImerocs
JMYHO, LIEHHOCTEH OBJaJeHUs] METOJOM Hay4yHOIo IO3HAaHMsS s
JIOCTH)KEHUsI ycrexa B JJI0OOM BHJI€ MPAKTHUECKOH AEATEIbHOCTH.

s pazmena «OBostonua BCeleHHOW» SABIAIOTCA CIEAYIONINE JUJAKTUUECKUE

€ IUHUIIHI

Tema 8.1. Ctpoenue u

pasBurue BcenenHoit

Habmonenune 3a 3Besmamu, JIlyHOW W mjiaHeTamMu B TEJECKOIL.
HabnmrogeHne CONHEYHBIX TSITEH C [OMOINBI0 TeJecKoma M|
conHevyHOoro osSkpana. HMcnonesosanue HWMHTepHera nius nowucka
n300paKeHN KOCMHUYECKMX OOBEKTOB M HHpopManmu 00 ux
ocobeHHoCcTsIX OOCY)KIEHHE BO3MOJKHBIX CLIEHAPHUEB 3BOJIOLHU
Bcenennoit. Mcnonezosanue MHTEpHETA 111 MOMCKA COBPEMEHHOM
uHpopmauuu o pasBuruu BceenenHoil. OuenHka wuHpOpMamuu c
MO3UIMUA €€ CBOMCTB. NOCTOBEPHOCTH, OOBEKTHBHOCTH, ITOJHOTHI,
AKTYaJbHOCTH U T. JI..




Beruncnenne sHepruM, OCBOOOXKIAIOIIEHCS TPH  TEPMOSAEPHBIX
Tema 8.2. DBomronns 3Be30. | peakuusix. PopMynupoBka NpodyieM TEPMOSAECPHONH HSHEPTETHUKU.
I'mmoTtesa npoucxoxkaerns | OObsCHEHHE  BJIUSHUS ~ COJIHEYHOM aKTUBHOCTH Ha  3€MIIIO.

ConneuHo1 cucTeMbl Ilonumanue posu KOCMHYECKHX WCCIENOBAHUM, HUX HAYYHOTO H
SKOHOMUYECKOro 3HaueHus. OOCyKIeHHe COBPEMEHHBIX TMIOTE3 O
npoucxoxaeHud CoIHEeYHONH CUCTEMBL.

CIIO pmomxeH oOnamarh OOIMMMH KOMIICTCHIMSAMH, BKIIOYAIOIIUMHU B CeOs
CIOCOOHOCTh K CaMOOPraHM3allid, CaMOOOYUYEHHIO, K  CaMOCTOATEJIbHOM
NEATENBHOCTH B 00J1acTH WH(OOPMAITMOHHO-KOMMYHHAKATHBHBIX TEXHOJIOTHIA.

Hucuumnuna «®Du3nka» HanpaBjieHA HA OCBOCHUE CIEAYIOIIUX OO0IUX
KOMIIETEHLAMN:

OK 1. [Torumate CynHOCTH ¥ COMMMAIIBHYIO 3HAUYMMOCTh CBOCH Oymyriei nmpodeccum,
MPOABJIATH K HEU YCTOMUYMBBIA UHTEPEC.

OK 2. Oprann3oBbiBaTh COOCTBEHHYIO JCATEIBHOCTD, UCXOA U3 LIEJIA U CIOCOO0B €€
JOCTHKECHUS, ONMPEACIICHHBIX PYKOBOAUTEIIEM.

OK 3. AnanusupoBaTh padOuyl0 CHUTYyallMIO, OCYIIECTBIATh TEKYIIMHA U WUTOTOBBIM
KOHTPOJIb, OLICHKY W  KOPPEKUHUID  COOCTBEHHOW  JEATEJIbHOCTH, HECTH
OTBETCTBEHHOCTbH 32 PE3yJIbTaThl CBOCH padOTHI.

OK 4. OcymectBiaTh TOUCK HHGOPMAIMKA, HeoOXomauMo mia 3¢ EKTUBHOTO
BBHITIOJTHEHUS MPOGECCHOHATBHBIX 3a7a4.

OK 5. HcnombzoBaTh WHGOPMANMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH B
poeCCHOHAIEHON ISATCITEHOCTH.

OK 6. Paborats B komanae, >pdekTHBHO 00MATHECA ¢ KOJUIETaMU, PYKOBOIACTBOM,
KJINCHTAMU.

OK 7. HcnonaHATh BOWUHCKYHO OOA3aHHOCTh, B TOM UHCIE C MPUMECHEHUEM
MOJTYYCHHBIX TPO(dheCcCHOHATIhHBIX 3HAHUH (7151 FOHOTIICH).




3. YCJIOBUS PEAJINBAIIMN YYEBHOM JUCITUTIINHBI
3.1. TpeGoBanuss K MUHUMAJBLHOMY MATEPUAIbLHO-TEXHUYECKOMY
o0ecreYeHH o
Peanuzanus nporpaMmMbl TUCHUTUIHHBL « DU3UKA» OCYIIECTBIIACTCS B KAOMHETE
«Duzukay.
O0opynoBanue yueOHOro kKaOMHeTa:

- MOCAJI0YHBIE MECTA MO KOJIMYECTBY 00YyYarOIUXCs;

- pabouee MecTo npenoaaBaTens,

- KOMITIEKT ydeOHO-HArSAHBIX mocoomii «Dusnkay: «pusndeckuii mpakTUKyMm» - 2,
yueOHO-3JIEKTPOHHBIEC TUCKH MO (pru3uke - 1; mopTpeTsl yueHbx-pu3ukos — 10.

ObopynoBanue kabuHeTra «Du3MKay: HAKIOHHAA TUIOCKOCTh, IITATHBHI C
Jep KaTeNieM; IIapuK, MOABEUICHHbIA HA HUTH JJIMHON OKOJ0 1 M; M3MEpUTENbHad
JICHTAa WA METpPOBas JIMHEHKA, CEKyHIOMEpP, INTaTUBBI ¢ My(TOW H JIAMKOM,
JUHAMOMETPHI JTabopaTopHbie ¢ (PUKCATOPOM; TPYy3 HAa HUTH JUTMHOW OKOJIO 25 cM;
KOHJICHCAI[MOHHBIN TUTPOMETP;, MCUXPOMETP, BOJIOCAHOW TUTPOMETP, TEPMOMETP;
aleToH; OIOpeTKa C KpaHOM; OIOKCHI (CTakaHbl) - 2 IIT., BEChl TEXHUYECKHE C
Pa3HOBECOM; HCCleAyeMas KUJIKOCTh — BOJAQ; MCTOYHUK 3JIEKTPUUECKON SHEPrum,
JaMnbel HakajauBaHud 6 B wmmm 12 B, ammepMmeTpsl ¥ BOJIBTMETPHI J1aOOpATOPHEIE,
pPEOCTaT TMOJI3YHKOBBIM, COEAMHUTEIbHBIE MNPOBOJA;, MWUIMAMIIEPMETPhI, OaTapes
AKKYyMYJISITOPOB, KATYIIKK C CEPACUHUKAMU, JyrooOpa3Hbie MAarHUThI, BBIKIIIOYATENb,
COCAMHUTEIbHBIE TPOBOJAA, MNPUOOP IS OMNPEACSICHUS JUIMHBI CBETOBOU BOJIHBI,
mupaKkIIMOHHBIC PEIICTKH, JIAMIThl HAKAJIMBAHUS HA CTOHKE.

TexHuueckue cpeacTpa 0OyUEHUA:

- KOMIIBIOTCP € JIMOCH3MOHHBIM IIPOIrpaMMHBIM oOecrieueHuEM

3.2. UndopmamuonHoe odecneueHme
HNudopmarmonnoe obecrieueHue 00yueHHs COJICPIKUT MEePEUYECHb
pPEKOMEHAyeMbIX  y4ueOHbIX wu3aaHui, HWHTEepHET-pecypcoB, AOMOJIHUTEILHOM

JIUTEPaTyPHI.



OcHOBHBIE HCTOUYHHKH
1. s oOyuaronuxcsi

1. JImutpuesa B.®. ®wuzuka mis mpodeccuii u CHenmMabHOCTEH TEXHUUYECKOTO
npoduist: yaeOHHMK sl 00pa30oBaTelIbHBIX YUPSKIASHUH cpea. mpod. oOpa3zoBaHHS.
— M., 2014.

2. JImutpuesa B.®. ®wuzuka mis nmpodeccuii M CHeNMMabHOCTEH TEXHUYECKOTO
npoduiast. COopHHUK 3ama4: yueO. mocobue misd 00pa30BaTENbHBIX YUPSIKIACHUNM CPE.
pod. obpazoanus. — M., 2014.

3. JImurpuea B.®., Bacunses JI.M. ®m3uka mna mpodeccnii U cnenuaaIbHOCTEH
Texandeckoro npodwussa. KoHTpoasHbIe MaTepraibl: yued. mocoOus sl yUpekIeHUuH
cpen. npod. oopazosanms / B. ®. Jimutpuena, JI. . Bacunees. — M., 2014.

4. Jimutpuesa B.®. ®mzuka mis mpodeccuii M CHENUATBHOCTEH TEXHUYECKOTO
npoduia. JlabopatopHbIi TpakTHKYyM: yueO. mocoOus TSl yUpPEeKACHUH cpel. mpod.
obOpazosanus / B.®./Imutpuesa, A. B. Kopxyes, O. B. Myprasuna. — M., 2015.

5. ImutpueBa B.®. Ousmka mns mpodeccrii W CrEnuaIbHOCTEH TEXHUYECKOTO
PO uIIA: SIEKTPOHHBIN YUe0.-METO. KOMIUICKC TS 00pPa30BaTEIbHBIX YUPEKIACHUN
cpen. npod. obpazosanus. — M., 2014.

6. JmutpueBa B.®. ®uswmka ama mpodeccuii W CIenuabHOCTEH TEXHUYECKOTO
npodusia:  ANEKTpOHHOE  yueOHOe wm3AaHue (MHTEPAKTUBHOE  DJCKTPOHHOE
MIPWIOKEHUE) JUTsl 00pa30BaTEIbHBIX YUPEKIeHUH cpen. mpod. oOpazoBanus. — M.,
2014,

7. ®upcor A.B. ®umsmka mis mpodeccuii W CHENHUATbHOCTEH TEXHHUECKOTO H
€CTECTBEHHO - HAayYHOro mpoduiieii: yueOHHK mid 00pa3oBaTelIbHBIX YUPEIKICHHM
cpen. npod. obpazosanms / mox pena. T. . Tpodumonoit. — M., 2014.

2. Ilepeuenb HTepHET-pecypcoB

1. www. fcior. edu. ru (denepanbubiii TIEHTP WHGOPMAITMOHHO-00PA30BATEIIBHBIX
pecypcoB). wwww. dic. academic. ru (Axagemuk. ClIoBapu ¥ SHIAKJIOTICINH ).

2. www.booksgid.com (Booxks Gid. Onektponnas 6ubauoreka). www.globalteka.ru
(I'moGanteka. [ mobanpHas OMOIMOTEKA HAYIHBIX PECYPCOB).

3. www.window.edu.ru (EnuHoe OkHO q0cTyma K 00pa30BaTeIbHBIM PeECypcam).

4. www. st-books.ru (Jlyumas yueOnas muteparypa). www. school.edu.ru
(Poccwmiickuii  oOpazoBatenbHbIli  mopTan. JlocTymHOCTH, KadecTBO, 3(ddek-
TUBHOCTB ).

5. www.ru/book (OnexTpoHHas OMOIMOTEUHAs CUCTEMA).

6. www.alleng.ru/edu/phys.htm (OOpa3zoBarenbabie pecypcsl WHTepHEeTA —
dusmka).

7. www. school-collection.edu.ru (Equnas xomieknus mugpoBbx 00pa3oBaTEIHHBIX
pecypcoB). https//fiz.1september.ru (yuebno-meTonuueckas razeta « Ouznuka).

8. www.n-t.ru/nl/fz (HoGenesckue maypeatst o puzuke).

9.  www.nuclphys.  sinpmsuru  (dmepnas  ¢usmka B HHTEpHETE).
www.college.ru/fizika (Ilonroroska k EI'D).


http://www.booksgid.com
http://www.globalteka.ru
http://www.window.edu.ru
http://www.st-books.ru
http://www.school.edu.ru
http://www.ru/book
http://www.alleng.ru/edu/phys.htm
http://www.school-collection.edu.ru
http://www.n-t.ru/nl/fz
http://www.nuclphys.sinp.msu.ru
http://www.college.ru/fizika

10. www .kvant.mccme.ru (HaydHO-TIOMYJISAPHBIA (DU3UKO-MATEMAaTHUECKHHN KypHAT

«KBanry).
11. www.yos. ru/natural-sciences/html (ecrecTBeHHO - Hay4HBIA >KypHAI I

monoaexu «I1yTh B HAyKy»).


http://www.kvant.mccme.ru
http://www.yos

4. KOHTPOJIb 1 OLIEHKA PE3YJBTATOB OCBOEHHS YYEFHOI
JANCIUITIJIMHBI
KonTpons ® oOlleHKa pPe3yJbTaTOB OCBOCHHUS YyUeOHOM JIUCIIATLIMHBI
OCYIIECTBIISICTCS MPEMoAaBaTelieM B MPOIECCe MPOBEACHHS MPAKTHUSCKUX 3aHATH,
JadopaTopHbIX padoOT, TECTUPOBAHMA, a TaKXKE B Pe3yJabTaTe BBIMTOJTHECHUS
00yJarOMUMHKCS WHIUBUAYATBHBIX 33IaHHAH, TPOCKTOB, HCCIICIOBAHHIMA.
PesynpraTtel  0OydeHHS pPacKpHIBAIOTCA UEpPe3 YCBOCHHBIC 3HAHHS H

MPUOOPETCHHBIC YMEHHS, HATPABJICHHbIE HA MPUOOPETEHUE OOIIUX KOMIIETEHITUH.

Pe3yabTaThl 00yueHus (MpeaMeTHbIE) DopMBbI 1 METOABI KOHTPOJISI
Ha YPOBHE yu€OHbIX ACHUCTBUM H OLIEHKH pPe3yJIbTaTOB
00yueHus

ONUCHIBATH U 00BSICHATH (pu3HUecKUe SIBJIEHUS
U CBOICTBAa TeJ: JBUXCHHEC HEOCCHBIX TEI H
WUCKYCCTBEHHBIX CIYTHUKOB 3€MJIA, CBOMCTBA
ra3os, KUIKOCTEH u TBEP/bIX TEN,
AJIEKTPOMArHUTHYIO WHAYKLMIO, PACIpPOCTPAHEHUE
AJICKTPOMArHUTHBIX BOJIH, BOJIHOBBIC CBOWCTBA
CBETA, W3YYCHHE W TOIJIOIMIEHUE CBETA ATOMOM,

dhororddexr;

OTJIMYATH FHIOTE3bl OT HAYYHBIX TCOPHIA;

AeJIaTh BbIBO/IbI Ha OCHOBE | YCTHBIH OINPOC, TECTUPOBAHUE,
AKCIIEPUMEHTAJIbHBIX JAHHBIX; JabopaTopHbIe paboTHI,

NMPUBOIUTH MPHUMEPHI, MOKA3BIBAKIINE, YTO: | KOHTPOJIbHBIE PAOOTHI.
HAOJIIOJICHUS U SKCIICPUMEHT SIBJISIFOTCS OCHOBOM
JUISL BBIABMOKCHHS TUTIOTE3 U TEOPUM, MO3BOJISIOT
MPOBEPHUTH WCTUHHOCTD TEOPETHYECKUX
BBIBOJIOB; (mzrueckas TeOpUs JaeT
BO3MOXKHOCTh OOBACHATh W3BECTHBIC SIBJICHUS
mpUpPOABl W HaydHbie (DaKThI, MPEACKA3HIBATH
€11E HEU3BECTHBIC SIBJICHHUS,

NMPUBOAUTH npuMepbl NMPAKTUYECKOr 0
HCI0JIb30BaHNs (PU3NYECKUX 3HAHUI: 3aKOHOB
MEXAHUKH, TCPMOJIUHAMUKHU U JICKTPOJUHAMHUKHU
B SHEPreTUKE, Pa3INYHBIX BHJIOB
AJIEKTPOMArHUTHBIX W3JIYYCHUH Uil Pa3BUTHSA
paavro ¥ TEICKOMMYHHKAITANA, KBAHTOBOW (PU3HKH
B CO3JIaHHM SIICPHON SHEPTETUKH, JIA3E€POB;
BOCIIPUHUMATL U HA OCHOBE TOJIyUYEHHBIX
3HAHMH CAaMOCTOSITEJILHO OLICHUBATD
uHGOPMAIIMIO, COACPKAIIYIOCA B COOOIICHUAX
CMU, WHTepHETE, HAYYHO-NOMYJISIPHBIX




CTaThIX.
HPHMEHAITh  MOJIy4eHHbIE  3HAHHSL  JJIS
pemieHus GU3HUECKUX 32124 ;

OIIpeNeJIATh XapakTep (PU3MYECKOro mpouecca
no rpaduky, Tabnuie, popmyne

U3MEpsATb  psaA (DU3MYECKMX  BEJIMYMH,
IPECTABISASs PE3YJIbTATEl M3MEPEHUM C yd4EeTOM
X TIOTPEITHOCTEH

UCIO/Ib30BAThL NPHOOPETEHHbIE 3HAHHA H
YMEHHSl B MPAKTHYECKONl AeATEJLHOCTH H
MOBCEIHCBHOM KU3HM

JUTSI oOecrieueHus 0€30ITaCHOCTH
YKU3HEACATEILHOCTH B MPOIECCE MCIOIB30BAHHS
TPaHCIIOPTHBIX CPEACTB, OBITOBBIX
3JEKTPONPUOOPOB, CPEICTB paauo- u

TEJICKOMMYHUKAIIMOHHOM CBSI3H,

OLCHKH BJIUSTHASI HAa OPraHu3M 4YeJIOBEKa M
JPYTUE OPraHU3Mbl 3arpsA3HCHUS OKPYKAKOIICH
Cpensl;

PALMOHAIBHOTO MPUPOJOIIOIb30BAHMS W 3AIUTHI
OKPYKAFOIIEH CPEJIBI.

CMBICJT  TOHATHI:  (PU3WUECKOe  SBJICHHUE,

TUITOTE3A, 3aKOH, TEOpHSI, BEILIECTBO,
B3aMMOJICHCTBHE,  DJICKTPOMACHHUTHOE  IMOJIE,
BoiaHa, (OTOH, aTOM, aTOMHOE  SJpo,

WOHU3UPYIOIINE H3JIYUCHHUA, IUIaHETa, 3BE37a,
rajakTuka, Becemennas;

CMbBICT  (PU3HUECKHX BeJIHYHUH: CKOPOCTD,
YCKOpEHHE, Macca, Ccuia, HUMIYJIbC, padoTa,
MEXaHWUYeCKas SHEPIrus, BHYTPEHHAS SHEPIrHUs,

abCcoIIOTHAs TeMIepaTypa, cpeaHss
KHHETHYECKAs OSHEPTHWs  YaCTHWIl  BEIIECTBA,
KOJIMYECTBO TETJIOTHI, AJIEMEHTAPHBIH

BJIEKTPUYUECKUH 3apAn;

CMBICJT (U3NYECKHUX 3aKOHOB KJIACCUYECKOMN
MEXAHUKH, BCEMUPHOIO TATOTEHUS, COXPAHCHUS
SHEPrUH, UMIYJbCa WU JJIEKTPUUECKOTO 3apsja,
TEPMOJIMHAMHUKH, HJIEKTPOMATHUTHON WHIYKIUH,
dboTtorddexra;

BKJIA[l POCCUIICKHX U 3apYy0eKHBIX YYeHbIX,
OKa3aBIIMX HaWOOJIbIIICE BJIMSHUE HA PA3BUTHE
dbuznkm.

YCTHBIA ONMpPOC, TECTUPOBAHHUE,
J1abopaToOpHbBIE padoTHI,
KOHTPOJIbHBIE padOTHI.




JUCT N3BMEHEHW 1 TOMTOJIHEHNI1, BHECEHHBIX B

PABOYYIO ITPOI'PAMMY

Ne HU3MEHCHHA, JaTa BHCCCHHA W3MCHCHUA,
CTPpaHUIbI C UBMEHEHUECM,

No

BbIJIO

CTAJIO

OcHoBaHue:
HOI[HI/ICB JIN1a BHECIICIO USMCHCHU S

Ne U3MEHCHHA, JaTa BHCCCHHA U3MCHCHUA,
CTPaHUIbI C UBMEHCHUCM,

bbIJIO

CTAJIO

OcHoBaHue:
HOI[HI/ICB JIN1a BHECIICIO USMCHCHU S

Ne HU3MEHCHHA, JaTa BHCCCHHA W3MCHCHUA,
CTPaHUIbI C UBMEHCHUCM,

BbIJIO

CTAJIO

OcHoBaHue:
HOI[HI/ICB JIN1a BHECIICIO USMCHCHU S

Ne U3MEHCHHA, JaTa BHCCCHHMA HW3MCHCHUA,
CTPAaHUIbI C UBMEHECHUCM,

bbIJIO

CTAJIO

OcHoBanue:
HOI[HI/ICB JIN1a BHECIICIO USMCHCHU S




PeueH3na Ha pabouyro nporpammy

Mpotheccna: 15.01.05 Ceapw kK (Py4YHON M YaCTUUYHO MEXAHU3NPOBAHHOW CBapKu
(HannaBkK)

YyebHoW gucunnnunuel: OYA.11 ®dusmka

Pabouasa nporpamMma no yye6Hon gucuymnnmie «OY [1.11 dnsuka» pazpaboraHa
B COOTBETCTBUMU C TpeboBaHUAMU PefepanbHOro rocysapCcTBeHHOro
obpa3oBaTeNlbHOro cTaHgapTa K pe3ynbTataM ocBoeHusa OMOTT BbINYCKHUKOB MO

npogeccun 15.01.05 CBapwnk (py4YHOM M 4YaCTUYHO MEXaHU3NPOBAHHOW CBapKM
(HannaBkw)

Pabouyasa nporpamma WMeeT BbIEPXAaHHY CTPYKTYpy:  TUTYNbHbIA JINCT,
cofepXxaHue, nacnopT paboyeid nporpammbl YH4eOHOW AUCUUNAUHBI CTPYKTYpPY W
cogepXxaHue yyebHOW AUCUUNNUHBI, TemMaTU4yeCKMW nNnaH, CcoAepxaHue
NPpoUNbLHON coCTaBNfAlOLWen, YCNOBUA peanus3aymm y4yebHOW [AUCLUNNUHBI,
KOHTPONb W OUEHKY pe3ynbTaTOB W TeXHONAOrMM QOopMUpoBaHUA 06 KX
KOMMeTeHLNN.

MacnopT paboueld nporpaMMbl YY4eOHOW AMUCLMUNAMHBI BKAKOYaeT cheumnanbHble
pasgenbl: o06nacTb nNpuMeHeHua paboyelr nporpamMmbl; MeCcTO Yy4yebHOWM
AUCUMNAWHBI B CTPYKType OCHOBHON npodeccMoHanbHOW o06pa3oBaTesibHOW
nporpaMMbl. AucumnamHa BXOAUT B 06w eobpa3oBaTeibHbI LUK, LeNn 1 3agaun,
KOTOpOil  opmynupyrTcs Kak TpeboBaHUA K pe3ynbTataM OCBOEHMWS [aHHOM
OUCLUNNUNHBI.

B cTpykType u cojepxaHuum YydyebHOW pucuunnuHel «OY[O.11 dusnka»
onpegeneH o6bem y4yebHOW AUCLUUNMUHBI U BUAbl y4ebHON pabOTbl, NPUBOAUTCA
TEMATUYeCKMIN NiaH U cofepXaHne yuyebHOMN AUCLUNIUHBI.

B pasgene ycnosua peanusauumum  nporpamMmbl  YY4eOHOW  AUCUUNUHBbI
npefgcTaBfieHbl Tpeb6boBaHUA K MWHUMANbHOMY MaTepuanbHO - TEXHUYECKOMY
obecrneyeHnto, MNPUBOAUTCA MNepevyeHb PEKOMEHAYEMbIX YUYeOHbIX W3[aHWUNA,
JONONHUTENbHON NUTEpaTypbl.

B pa3gene KOHTPONb M OLEHKa pe3yNbTaTOB OCBOEHUSA YUYeOHOW AUCLUNAUHBI
paccMaTpuBalTCA pe3ynbTaTtbl 06y4yeHUA (OCBOEHHble YMEHMWS, YCBOEHHble
3HaHUA), POPMbl U METOLbI KOHTPONA U OLEHKU pe3ynbTaToB 00yyeHUs.

[JaHHasa nporpammMa cocTaB/ieHa B COOTBETCTBUU C y4eOHbIM NaaHOM Mo
npogeccun: 15.01.05 CBapwmnkK (Py4HOW U 4YaCTUMYHO MEXaHU3MPOBAHHO CBapPKMW
(HannaBKK) M MOXET 6bITb UCNONb30BAHA A1 U3yUYeHUs gucumnnniel «OY .11
®unsnka» B FMOY «lMecTpaBckoe NpoecCMOHANIbHOE YUUNLLE».

PeueH3eHT



