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1. O01Me moJ10KeHus

1.1. O6saacTh NpUMEHeHUsI NPOTrPAMMBI:

PabGouast mporpamma y4yeOHOW IUCHMIUIMHBI «®PU3MKa»  SBISETCS YacThl0O OCHOBHOM
npodeccuoHaibHONW o0Opa3zoBaTeNbHON TporpamMmbl B cooTBeTcTBHH ¢ PI'OC mo crenuansbHOCTH
12.02.08 «IIpoTe3Ho-opTorneandecKkas U peaduIuTallnOHHAs TEXHUKAY.

PabGouas mnporpamMMa yueOHOH OUCHMIUIMHBI HCHOJB3YIOTCS B  IPOPECCHOHATHLHOM
00pa3oBaHuM, I'7Ie HEOOXOJUMBI 3HAHUS U YMEHHS B COOTBETCTBYIOIEH 00acTH.

1.2. Mecro IMCHMIIMHBI B CTPYKType OCHOBHOH Npo()ecCHOHAJIBLHOH 00pa3oBaTelbHOI
NPOrpaMmbI:

Vyebuas  mucnumumebel  «DPusuka» — gBageTca  0a30BOM  OUCLMIUIMHON — 0OOIIero
00pa3oBaTeNbHOTO IMKJIA, OTHOCHUTCS K 00IIeo0pa3oBaTeIbHbIM JTHUCIHUIUIMHAM OCHOBHOM
npodeccuoHaIbHONW  00pa3oBaTenbHOM TporpamMmbel 1o  crnernuainbHocTH  12.02.08  «IIpoTe3no-
oproncanvcckas u pea6I/IJII/ITaL[I/IOHHaH TCXHUKaA».

1.3. Heau n 3aga4n y4eOHOM AMCHMILIMHBI — TPeOOBAHMA K pe3yJbTaTaM OCBOCHHS Y4eOHOI
AUCHUTLTHHBI:

Copnep:xanue nmporpaMmsl 001eodpazoBatenbHoi aucuurinabl(O/]) «Dusnkay HanpaBIeHO
Ha IOCTH)KCHUE CIICIYIOIINX HeJIeH:

o dbopmupoBaHKEe Y 00yJaIOIMIUXCsl YBEPEHHOCTH B IIEHHOCTH 00pa30BaHMs, 3HAYUNMOCTH
(buU3MYECKUX 3HAHUHU TSI COBPEMEHHOTO KBaTU(UIIMPOBAHHOTO CIIEIUAINCTA MPH OCYIIECTBICHUU
ero npo¢eCCUOHATILHOM e TeIbHOCTH;

J (opMHpOBaHUE €CTECTBEHHO-HAYYHON TPAMOTHOCTH;

o OBNIaJIcHUE  crenuduueckon CUCTEMOM ¢u3nUecKux MOHATHUH,
TEPMUHOJIOTUEN U CUMBOJIMKOM;

J OCBOCHHE OCHOBHBIX (DU3NYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

J OBJIa/ICHUE OCHOBHBIMU METOJIaMU HAayYHOTO TIO3HAHUS MPUPO/bI, UCTIONb3yEMbIMHU B
busuke (HaOIIOACHNE, ONTMCAHNUE, U3MEPEHHE, BHIIBIDKCHHUE TUTIOTE3, TIPOBEICHUE SKCTICPUMEHTA),

o OBJIaJICHHE YMEHUSIMU 00pabaThIBaTh TaHHbIE SKCIIEPUMEHTA, OOBACHATD MOJTyUYECHHBIE

PE3yJIbTaThl, YCTAHABJIMBATH 3aBUCHUMOCTU MCKIY (1)I/ISI/II-IGCKI/IMI/I BCJIIMYNHAMU B Ha6JHOIlaeMOM
SIBJICHHUH, ACJIATh BBIBO/JBI,

o dbopMupoOBaHUE YMEHUS peliaTh GU3NIECKUe 3a]a91 Pa3HbIX YPOBHEH CI0KHOCTH;
pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTEIUIEKTYAIBHBIX U TBOPUECKUX CIIOCOOHOCTEH B mporiecce
nproOpeTeHus] 3HaHU# ¢ MCMOJIB30BAaHUEM Pa3IMYHBIX UCTOYHUKOB MH(GOpPMAIMA M COBPEMEHHBIX
MH()OPMAITMOHHBIX TEXHOJOTHM; YMEHUN (HOPMYIUPOBATh 1 OOOCHOBBIBATh COOCTBEHHYIO TTO3UIIUIO
110 OTHOIIEHHIO K (pr3uuecKorl MHPOPMAIIUH, TOTyIaeMOil U3 pa3HbIX HCTOYHHKOB;

BOCIIUTAHHUE YyBCTBA TOPAOCTH 32 POCCHICKYIO (PU3NYECKYIO HAYKY.



OcBoenne kypca O/l «®@u3uka» npeamnoJaraer pelieHue caeayImnxX 3a1ay:

o npuoOpeTeHue 3HaHUM O (PyHIaMEHTANbHBIX (U3NYECKUX 3aKOHaX, JeXalluxX B
OCHOBE COBPEMEHHOU (PU3NUECKON KapTUHBI MUPA, TPUHITUIIOB TCUCTBHS TEXHUYECKUX YCTPOUCTB
Y TIPOM3BOJICTBEHHBIX MPOIIECCOB, O HanbOoJIee BAXKHBIX OTKPBHITUAX B 00JIACTH (PU3UKH, OKAa3aBIINX
OTIpe/ICTISIONIEE BIUSAHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTUY;

J MOHWMaHWe (U3NYECKOH CYIIHOCTH SIBIICHHH, TPOSIBISIIOMMXCA B PaMKax
MIPOM3BOJICTBEHHOMH NI TEITLHOCTH,
o OCBOCHHE CIIOCOOOB HCIOJIb30BaHUS (U3MYECKUX 3HAHWK i PeLleHUs

MPAKTUYECKUX U MPOPEeCCHOHANBHBIX 3a]a4, 0ObSICHEHUS SIBJICHUI NMPUPOAbI, TPOU3BOACTBEHHBIX
¥ TEXHOJIOTHYECKHX MPOILIECCOB, IPUHIMUIOB AEACTBUSI TEXHMYECKMX HPHOOPOB M YCTPOICTB,
obecrieyeHus: 6€30MaCHOCTH

MIPOM3BOJICTBA U OXPaHbI IPUPOIbL;

o dbopMHUpOBaHHE YMEHHM pemaTh y4eOHO-NPAaKTHYECKHE 3aladyd  (U3HYECKOTO
coJiep KaHus ¢ y4€ToM IpodecCHOHATBLHON HANIPaBIEHHOCTH;

o NpuoOpeTeHne OMbITa MO3HAHWS U CAaMOIIO3HAHHWSA;, YMEHHUI CTaBUTh 3aladdl M
pemaTh NpodsieMbl ¢ y4€ToM MpodeCCUOHATBLHON HANIPaBIEHHOCTH;

o ¢dbopmMHupoBaHHE YMEHUH HCKaTh, AHAIM3UPOBATH W 00padaThHIBATh (PUIUUECKYIO
nH(popManuio ¢ y4€ToM npodeccuoHaTbHON HaPaBICHHOCTH;

o MOATOTOBKA OOYyYarOMMXCSd K YCIEUIHOMY OCBOEHHUIO JUCHUUIUIMH M MOZYJei
npo¢eCCHOHATBFHOTO UKJIA: (POPMUPOBAHNE Y HUX YMEHHMI U OIBITA JEATEIBLHOCTH, XapaKTEPHBIX
st npodeccwit  /  MODKHOCTEW — COYXKAIUX WM CHCIUATBHOCTEH, TOJTy4aeMbIX B
npodeCCHOHATBHBIX 00Pa30BaTEIbHBIX OPraHU3AIMAX;

. MOATOTOBKA K (hOPMHPOBAHUIO OONIMX KOMIETEHIMH OyayIIero creruaincTa:
caMo00pazoBaHMsi, KOMMYHHUKAI[MHM, NPOSBICHUS TIPAXKAAHCKO- NATPUOTHYECKON IO3UIINH,
COTPYIHHYECTBA, TNPUHATUS pELICHUH B CTAaHAAPTHOM W  HECTaHJAPTHOM CUTYyalMsX,
NPOCKTUPOBAHUS, TPOBEACHUS (UIUUECKUX H3MEpeHUi, >PQPeKTUBHOrO U 0E30MacHOro
UCTIOJBb30BAHUS PA3IUYHBIX TEXHUYECKHX YCTPOWCTB, COONIOJEHHS MpPaBWI OXpaHbl Tpyda MHpU
pabore ¢ GpU3nIeCKUMH MPUOOpaMu U 0OOPYIOBAHHEM.

OcobeHHOCTh (hOPMUPOBAHUS COBOKYITHOCTH 3aJ1a4u U3y4eHUs (PU3UKH IJIs1 CHCTEMBI
cpenHero npohecCuoHaILHOTO 00pa30BaHMs 3aKIIIOYAETCS B HEOOXOIUMOCTH pPealli3aIiuu
npodeccCHOHATBLHON HANPaBICHHOCTH pellaeMbIX 3a7a4, yuéTa 0COOCHHOCTEN cepsl
NesITeIbHOCTH OyayIINX CIIEeHHaINCTOB

1.4. IlnannpyemMble pe3yabTaTbl 00y4eHHS 10 AUCHHUILINHE

B pe3ysabrare ocBOCHUSI Yy4eOHOM IUCHHUILIUHBI «PU3HKAa» 00y4alOUiics 10/KeH

3HATh:

U CMBICT TIOHSTHI: (U3NYECKOE SBICHHE, THUIOTE3a, 3aKOH, TEOPHs, BEIIECTBO,
B3aMMO/ICIICTBHE, 3JEKTPOMAarHUTHOE T0Jje, BOJIHA, (POTOH, aTOM, aTOMHOE PO, HOHU3UPYIOIINE
HA3IIY4YCHHUS,

o CMBICIT (PU3MYECKUX BEIMYUH: CKOPOCTh, YCKOPEHHE, Macca, CUIla, UMITYJbC, paboTa,
MEeXaHW4YecKas SHEprusi, BHYTPEHHsISI SHEPTUs, aOCOIIOTHAS TeMIiepaTypa, CpeiHssl KUHeTHYecKas
SHEPIHsl YaCTUIl BEIECTBA, KOJIUYECTBO TEIUIOTHI, 3JIEMEHTAPHbIN MIEKTPUUECKUN 3apsLT;

L4 CMBICJ (1)I/I3I/ILIGCKI/IX 3aKOHOB KJIACCHYECKOM MCXaHUKH, BCCMHUPHOI'O TATOTCHUA,
COXPAaHEHHUS SHEPTUH, UMITYJIbCa U 3JIEKTPUYECKOTr0 3apsaa, TEPMOJUHAMUKH, 3JIEKTPOMAarHUTHON
UHAYKIUA, GoTodddekTa;

. BKJIQJI POCCHHMCKUX W 3apyOeKHBIX YYEHBIX, OKa3aBIIMX HauOOJbIlEe BIUSHUE HA
pa3zBuTHE QUHKY;

HOJI’KEH YMETh:

L4 MMPpOBOIUTH HaGJHO,Z[eHI/HI, IIaHUPOBATH U BBINIOJIHATH SKCIICPUMCHTHI,



g BBIJIBUI'aTh TUIIOTE3bI U CTPOUTH MOJCIIH,

° NPUMEHATh  TIOJy4YEHHBIE 3HAHUSA no busnke I
00BsICHEHUS
Pa3HOOOPAa3HBIX (PU3UIECKUX SIBJICHUN U CBOIMCTB BEIIECTB;
. MPaKTHYECKH UCTIOIh30BaTh (PU3NYECKUE 3HAHHS,
. OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU MH(OpMAIINH;
J UCTIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS W YMEHHWS /IS PEIICHHs MPAKTHYSCKHX

3aJja4 TIOBCEAHEBHOM XM3HU, oOecrieueHus Oe30MacHOCTH COOCTBEHHOM JKH3HU, PAllMOHAIBLHOTO
MPUPOJIOTIONB30BAHUS U OXPAHBl OKPYXKAIOIIEH CPE/IbI.

J OIUCHIBATh U OOBSACHATH (PU3MUECKUE SBJICHUS U CBOICTBA TEN: CBOWCTBA Ta3oB,
KHUIKOCTEH W TBEpABIX  TEN;  DJICKTPOMAarHUTHYIO  HMHIYKIHMIO,  paclpoCTpaHEHHE
3JIEKTPOMArHUTHBIX BOJIH; BOJHOBBIE CBOWCTBA CBETA; M3JIyYE€HHE U IOTJIOIICHUE CBETa aTOMOM;

dboTtorddexr;

g OTJINYaTh 'MIIOTE3bI OT HAYYHBIX TGOpHﬁ;
g ACIaTh BBIBOJAbI HA OCHOBE OKCIICPUMCHTAJIBHBIX TaHHBIX;
g IMPUBOAUTH IPHUMCEPHEI, ITIOKAa3bIBAIOIIUEC, YTO: Ha6J'IIOI[eHI/I$I N SKCIICPUMCHT SBJISAIOTCA

OCHOBOM /IJI1 BBIIBUKEHUS TUIIOTE3 U TEOPHil, O3BOJISIOT POBEPUTHh UCTUHHOCTh TEOPETHUECKUX
BBIBOJIOB; (pU3HMYECKasi TEOPHs NAeT BO3MOXKHOCTb OOBSCHSATh HM3BECTHBIC SIBICHUS MPHUPOABI U
Hay4yHbI€ (DaKTbl, IPEICKA3HIBATH €Ill¢ HEM3BECTHBIE SBJICHUS;

o MPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIOIB30BaHUs (PU3NUECKUX 3HAHUI: 3aKOHOB
MEXaHHWKH, TEPMOJAMHAMUKH U  JJICKTPOAMHAMUKH B  DHEPreTHKE; pasIUYHBIX BHUIOB
ANEKTPOMArHUTHBIX M3JIyUYE€HUN IJISl pa3BUTHS PAIMO U TEJIEKOMMYHUKAIUMA, KBAaHTOBOW (U3UKH B
CO3/IaHUU SEPHOM HEPIreTUKH, J1a3€POB;

o BOCIIPHHHMATh M Ha OCHOBE IIOJIyYCHHBIX 3HAHMM CAMOCTOATEIBHO OLIEHUBATh
uHpopMaluio, coaepxaurytocs B coodmmenusx CMU, MHTepHeTe, HAyYHONOIMYISPHBIX CTAThSX.

o MPUMEHSTH MOJTy4YCHHbBIC 3HAHUS JJIS peIIeHUs] PU3MUECKUX 3a1ad;

o OIpENIeNIATh XapakTep (U3UUECKOro mporecca mo rpaduky, tadbmume, Gopmyne®;

U3MEPAATh psAf (U3NYECKUX BEJIWYMH, IPEJICTABIAA pPE3yJbTaThl HM3MEPEHHM C Yy4eToM HX
IIOTPELIHOCTEM.

2. CTpyKTYpa M cofepKaHue JMCIHIIIMHbI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUABI padoT

Taomuma 2.1
Cemectp
Bcero 1 )
Obs3arenbHas yyeOHast Harpy3Ka 00yJaromuxcs, 158 64 | 94
B TOM YHCIIE:
® JICKIIMHU 117 48 69
® MPAKTUYECKUE 3aHATHUS 39 16 | 23
CamocrosTenbHas padoTa 00yJaronmxcs 22 16 6
Koncynpranum 2 - 2
MakcumanbHas yucOHas Harpy3ka 00 y4Jaronmxcs 180 80 100
KypcoBas pabora He npedycmMompeHna -
[TpoMexyTouHast aTTeCTAIUS JK3aMeH




2.2. TemaTnyeckuii MJIaH U cojiep:kanue TUCHUITUHBI (Tabmumna 2.2)

1 2 4

1 cemecTp

Tema 1. Beaenue. (Conep:xxanue (JieKuusi)

®usuka u Meroasnl [1.dmuka —  (QyHgamMeHTadpbHas Hayka O  IPHUPOJEC.
HAYYHOT0 MO3HAHMA2. ECTECTBEHHO-HAYYHBIH METO/ MO3HAHUS, €r0 BO3MOKHOCTH|
Y TPAaHUIIBI IPUMEHUMOCTH.

3.Poip sKcrepuMeHTa W TEOPUM B TpOIEcCEe IMO3HAHUS
npupoas! . [lpuHIM cooTBETCTBUS.

4.Dusnueckas BennuuHa. Dusznueckue 3akoHbl. [paHuUIbI
NPUMEHUMOCTH  (PU3MYECKHUX 3aKOHOB u TEOPH.
[TorpemHoCcTH M3MEpeHMA (PU3MUECKUX BEITUIHH.

5. IlonsTue 0 (u3nyeckol  KapTUHE  MHpa.
6.MopaenupoBanue (U3NUECKUX SBICHUN M IMPOILECCOB» U «
7.3HadeHne (GU3NKA TIPA  OCBOCHHHM TIpodecchii U
cneransHoctet CIIO.

Pa3zgen 1. Mexanuka 12

Tema 1.1. OcHoBbl |Conep:xkanue (JIeKIHs1)

KUHEMAaTUKHU 1 MexaHndyeckoe JBUKECHHE U €r0 BUAbL. MaTepuaabHas
Toyka. OTHOCUTENBHOCTh MEXaHUYECKOTO JBH)KCHUS.
2.Cucrema otcuera. [Ipunuun otHocutenbHOCTH ["anumnest.
CriocoObI ONTMCaHUS IBHIKCHUS.

3. Tpaekropus. [Iyte. [lepememenue. PaBHoMepHOE
MPSMOJIMHENHOE IBUKECHHUE.

4.CxkopocTh. MTHOBEHHAst U CpeAHsIs CKOPOCTH.
5.¥Yckopenue. IIpsMonuHeiHOE JBIKEHHUE C HOCTOSHHBIM
yCKOpeHHEM. JI[BUKEHHUE C TOCTOSSHHBIM YCKOPEHUEM
¢BOOOIHOTO ITaIEHN.

6.KnHemaTnka abCoJIFOTHO TBEPJIOTO TeIa.

7.PaBHOMEPHOE JBUKEHUE TOUKH 10 OKPY>KHOCTH, YIII0Bas
cKopocTh. LleHTpocTpeMuTenbHOE YCKOPEHUE

Tema 1.2 OcHOBEI

JTUHAMUKHI
Conep:xaHue (JIeKIus)

1.OcHoBHas 3a1aua nuHamuku. Cuia. Macca. 3aKoHbI
Mexanuku HrroTona.

2.Cunbl B npupoge. Cuiia TSHKECTH U CHJ1a BCEMUPHOTO 2
TATOTEHUS. 3aKOH BCEMUPHOTO TSTOTEHUSI.
3.IlepBas kocMHuecKasi CKOPOCTh. Bec.
HesecomocTts.

4. Cunbl ynpyroctd. CUiibl TpeHus.

5.JIBr>KeHHE TIaHET U MaNbIX Tell COJTHEYHOU CHCTEMEL.




Tema 1.3 3akoHbBI
COXpaHEHUs B
MEXaHUKE

Conep:xaHue (JIeKIus)

1. Umnynec Tena. IMmynbe cuibl. 3aKOH COXpaHEHUS
MMITyJIbca. PeakTHBHOE IBHIKEHHUE.

2.Mexannueckasi paboTa ¥ MOIITHOCTb.

3.Kunetnueckas sHeprus. [loreHunanbHas sHeprus. 3aKoH,|
COXPAaHEHUs MEXaHUYECKOU SHEPIHH.

4. Hcnonp30BaHHE 3aKOHOB MEXAaHUKHU UII OOBSICHEHUS 6
BUKCHHSI HEOCGCHBIX TEN W JUIS Pa3BUTHS KOCMHYECKHX
HCCIIeIOBaHUM,
S.I'paHuLIBI MPUMEHUMOCTH KJIACCUYECKON MEXaHUKU.
6.Ilpaktuyeckoe mnpuMeHeHHE (U3NYECKUX 3HAHUU B
[MOBCEJTHEBHOM KW3HM JUII HUCIIOJIB30BAaHUS  IPOCTHIX|
MEXaHU3MOB, HHCTPYMEHTOB, TPAHCIIOPTHBIX CPEJICTB
[IpakTH4eckue 3aHATHA: peueHue 3a1a4 C
npoecCHOHANBHOM  HAMpPaBJIEHHOCTbIO IO  pas3zeny
«MexaHuka» )
Pazgea 2. MosiekyJsipHasi pu3uKa 1 TEPMOAMHAMHUKA . 30
5 Tema 2.1 Conep:xanue (JIeKIus):
OcHOBBI 1. OCHOBHBIE TMOJIOKEHUS MOJEKYIAPHO-KMHETUYECKOM]
MOJICKYJIIDHO  eopud. Pa3smepsl M Macca MOJEKYl UM aTOMOB.
- KHHETHYCCKOH  [BpoyHOBCKOE JIBUKEHHUE.
Teopun 2.Cunbl u SHEPTUs MEXMOJIEKYIISIPHOTO
B3auMoeicTBUsA. CTpoeHHe Tra3000pa3HbIX, JKUAKHX |
TBEPBIX TEI.
3.Uneanbublil ra3. [laBnenue raza. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KMHETUUECKON TEOPUH Ta30B. 2
4. CkKOpoCTHM [BMJKEHHUS MOJIEKY]l U HUX W3MEpPEHUE.
YpaBHEHME COCTOSHUS UACATBHOTO rasa.
S.M3omporteccbet u ux rpaduku. ['a30BbIe  3aKOHBI.
MoutsipHast ra30Bast MOCTOSTHHAS
6. Temneparypa u ee wusmMepeHue AOCONIOTHBIN HYIIb
TEMIIEpaTypPbl
7. TepmoarHaMuyeckas LIKaja TeMIEepaTypsbl.
Temneparypa 3Be31»
IIpakTH4yeckoe 3aHsiTHE
Pemenue 3anau no teme: «OCHOBBI MOJIEKYJISIPHO 2
- KUHETUYECKOU TEOPUN»
6 Tema 2.2 Conepxanue (JieKmus) 6
OcHoBBI 1. BHyTpeHHss 2Heprus cucreMmbl. BHyTpeHHsIs 3Heprus
TEPMOJUHAMMKHN | MJI€aJIbHOTO rasa.

2.Pabora m TermoTra Kak (OpMBI Tiepeaadd JHEPTHUHU.
3. TenmnoeMKOCTb. YelbHasl TENI0eMKOCTh. KonmuecTBo




TEIUIOTHI. Y paBHEHHE TEIIOBOTO OanaHca.

4.IlepBoe HauaI0 TEPMOJAUHAMUKH.

S.IIpuHuun aercTBUS TENMIOBOM MAIIUHBI. XOJOAUIbHBIE
MaIlIAHEI.

6.TemnoBeie npurarenu. KI1J] TermoBoro aBurarens

IIpakTHyeckoe 3aHsiTHE
Pemenue 3anau ¢ nmpodeccroHanbHON HAMPABICHHOCTHIO
1o Teme «OCHOBBI TEPMOJIUHAMUKI

CamocrosiTesibHas padoTa
BeimonHenue  mpe3eHTaumii  «AamabaTHBIA  TIpoIiecc.
Bropoe Hauano TepMOAMHAMUKI

Tema 2.3
ArperaTHblie
COCTOSIHHSI
BEIIIECTBA U
¢azoBbIe IEpPEexX0/Ibl

Conepxanue (Jiekuusi)

1. Ucnapenue u koHaeHcanus. HacbleHHbIl nap u ero
CBOMCTBa. AOCOIOTHASI M OTHOCHTEIbHAS BIAXKHOCTh
BO3/IyXa.

2.Touka pocbl. Kunenue. 3aBUCUMOCTb TEMIIEPATYpPBI
KHUIEHUs OT JaBiieHus. Kpuruueckoe coctosiHre
BEIIECTBA.

3.XapakTepucTuKa >KMJIKOTO COCTOSIHUSI BEIIECTBA.
IToBEpXHOCTHBIN CIION KUJKOCTH. DHEPTHUS
MMOBEPXHOCTHOTO CJI0A. BIVKHUN MOPSATIOK.
4.IToBepxHocTHOE HaTsKeHHe CMaunBanue. SIBjIeHus Ha
rpaHuIe )KUJIKOCTH C TBepAbIM TesoM. Kanumispueie
SIBJICHUSL.

5.XapakTepucTuka TBEpPJIOrO0 COCTOSIHUS  BEILIECTBA.
Kpucranmmaeckue u amopdabie

6.Yopyrue cBoHcCTBa TBEpAbIX Tel. 3akoH ['yka.
MexaHndeckne CBOMCTBA TBEPIBIX TEII.

7.Ilnactuueckas (ocrarounas) aedopmarms. TermmoBoe
pacmmpeHue TBepAbIX Tel W kuakoctedt KoadduiueHt
auHerHoro pacmmpenus. Koaddumument o0bEMHOTO
pacummpenus. Y4Uer pacliupeHust B TEXHUKE

8.IlmaBnenue. VnenpHas TEIUIOTa IJIaBJICHUS.

Kpucrammmzamusi..

IIpakTHyeckoe 3aHsiTHE
Pemenwue 3amau ¢ npodeccrnoHabHON HAPABICHHOCTHIO
10 TeMe «ATrperaTHbIe COCTOSHUS BEIIeCcTBa U (a30BbIC
epexoanh)

CamocrosiTesibHAs padoTa

BrinosHeHWe npe3eHTanu :

«[Ipubopsl amst onpeaeneHus: BIAKHOCTH BO3IyXay,
«lIpakTueckoe NpPUMEHEHUE B ITOBCEJHEBHON JKU3HU
GuU3MYECKUX 3HAHUNA O CBOWMCTBAaX Tra3oB, JKUIKOCTEH U




TBCPABIX TCJI TCIIA»
«TOHHI/IBHO-BHCpFCTI/I‘ICCKaﬂ IMPOMBIIIIJIICHHOCTD

KonTpoabHnas padora Nel «MouiekyasipHasi pusuka u
TePMOAMHAMHIKA

Pa3nes 3. DiekTpoamHaMuKa

56

Tema 3.1

DnexTpuueckoe

IoJIC

Conep:xanue (JieKIus)

1. DnexTpuuecKue 3apsbl. OneMeHTapHBIN
ANIEKTPUYECKUM 3apsll. 3aKOH COXpaHEHHUs 3apsa. 3aKOH
Kynona

2.07eKTpUYecKass TOCTOsIHHAs. JJIEKTPUYECKOE TMOJIE.
HanpspkeHHOCTh  3nekTpudeckoro  mois.  [lpuHiun
CYNEPIO3ULIMU TTOJIEN.

3. IIpoBOHUKM B 3JIEKTPUUECKOM Moje [IMdIeKkTpuku B
anekTpuueckoM moje. [lonspuzanus JUAIEKTPUKOB.
4.PaboTta cui ayeKTpocTaTudeckoro mons. [loreniuman.
PasHocth nmoteHnmanoB. CB3b MEXAY HANPSHKEHHOCTHIO
Y Pa3HOCTBIO MOTEHIMAJIOB 3JIEKTPUYECKOIO MOJIS.
5.27€KTPOEMKOCTb. Ennuuner 3JIEKTPOEMKOCTH.
Konpaencaropsl. DHeprus 3apspKeHHOTO KOHAEHCATOPa.
6.CoenMHEeHHE KOHICHCATOPOB B OaTapero.
7.1lpuMeHeHNE KOHAEHCATOPOB

8.OHeprus 3JeKTpUUECKOro MOJIs.

10

IIpakTHyeckoe 3aHsiTHE
Pemenwue 3amay ¢ npodeccnoHabHON HAPABICHHOCTHIO
0 TeME « DIIEKTPUUECKOE MOJIeH»

IIOCTOSHHOI'O TOKa

Tema 3.2
3aKOHEI

Conep:xanue (JIeKIus)

1. YcaoBus, HEOOXOAMMEIE Jj1s1 BOSHUKHOBEHUS U

NoJJIepKaHus NMEeKTpruueckoro Toka. Cumia Toka u

IJIOTHOCTh TOKa. 3aKoH OMa i y4acTKa Lemu.

2.3aBUCUMOCTB JIEKTPUUECKOTO COTPOTUBIICHUS OT

MaTtepuaa, JUIMHbI U MJI0MIA U TOTIEPEYHOTO CEUCHUS

IIPOBOJIHUKA.

3. 3aBUCUMOCTD DJIEKTPUYECKOTO COMPOTUBIICHUS

MPOBOJHUKOB OT TEMIIEpATyphl. TemnepaTypHbIil
KodhdUueHT CONPOTHUBJICHUS.
CBepX1IpoBOAMMOCT.

4.PaboTra 1 MOIIHOCTH IIOCTOSIHHOTO TOKA. TerIoBoe

nenctBue Toka. 3akoH Jlxoyns— Jlenua.

5.27eKTpoABMKYIIAsl CHUjla UICTOYHUKA Toka. 3akoH Oma

JUIA IIOJTHOU IIEIN.

6.2neKTpruYecKue 11(S1178 [TapannensHoe u

IMOCJICA0BATCIIPHOC COCANHCHUEC ITIPOBOAHUKOB.

10




IIpakTHYeckHne 3aHATHS
Pemenwue 3amau ¢ npodeccnoHabHON HAPABICHHOCTHIO
10 TeMe «3aKOHBI IOCTOSHHOT'O TOKa»

CamocrosiTeibHas padora

[MoxroToBka AOKIaI0B HA CIEAYIONIUE TEMBI:

«3akonbl Kupxroda nms y3na nemnm».

«CoelMHEHUE MCTOYHUKOB SJIECKTPUYECKOW HSHEPruu B
Oaraperoy.

KonTtpoabsHnasi padora Ne2 «iekTprueckoe moie.
3aKOHBI IOCTOSIHHOTO TOKA»

10

Tema 3.3
DIIEKTPUYECKUI
TOK B Pa3JIMYHBIX
cpenax

Conep:xanue (JieKius)

1 DnexkTpuyeckuii TOK B MeTaJUIaX, B 3JEKTPOJIMTAX, ra3ax,
B BaKyyMe. DJIEKTPOIH3.

2.Bujipl ra30BBIX pa3psIoB.

TepmonnekTponHas smuccus. [lna3ma.

3.3akoH oanekTponuza Dapages. DIEKTPOXUMHYECKUN
9KBUBAJICHTY.

4.2neKkTprudecKuii TOK B NOJAYyNnpoBoAHUKaX. COOCTBEHHAs U
npUMecHas IpOBOAMMOCTH. P-n mepexo.

IIpakTHYecKkoe 3aHATHE
Pemenwue 3amau ¢ npodeccnoHabHON HAPABICHHOCTHIO
o TeMe «DJIEKTPUUECKUH TOK B Pa3IUUHBIX CPEIax»»

CamocrosiTesibHas padoTa
3anonHenne Tabmpl  «lIpuMeHeHne  MONTynpOBOJHUKOB.
[TonynpoBOAHUKOBEIE TPUOOPHI.)»

11

Tema 3.4
Mar»auTtHoe 110J1e

Conep:xanue (JieKIus)

1.BekTop MHAYKIMU MAarHUTHOTO moJid. HanmpsskeHHOCTh
MAarHUTHOTO moJs. JlelcTBME MAarHUTHOIO MO Ha
IIPSIMOJIMHEMHBIN ITPOBOJIHUK C TOKOM.
2.BzaumoneiictBue TokoB. Cuna Ammepa. [Ipumenenue
CUJIBl AMIiepa.

3.MarautHeli moToK. Pabora mO TepeMenieHuro
IIPOBOJIHHKA C TOKOM B MAarHUTHOM IIOJIE.

4. JleficTBME MAarHUTHOTO TMOJS HAa ABWXKYIIMHCS 3apsi.
Cuna Jlopenma. [Ilpumenenue  cwibl  JlopeHna.
Ornpenenenne yAenbpHOro 3apsaa.

S5.MarauTHsble CBOMCTBAa  BEIIECTBA. MarunuTHas
MPOHUIIAEMOCTb.

10

IIpakTHyeckoe 3aHsiTHE
Pemenwue 3amau ¢ npodeccrnoHabHON HAPABICHHOCTHIO
o teme «MarauTHoe moJiey




CamocrosiTeibHas padora

[ToaroroBka JOKJIa 0B Ha CIEIYIOIINE TEMBI:

«ConHeyHass aKTMBHOCTb M €€ BIMSHUE Ha 3EMIIIO».
«MarHuTHble Oypu».

12

Tema 3.5
DNeKTpOMarHuTHa

S UHOYKLHS

1 .SIBnenue anekTpoMarHuTHON MHAYKLIMHU. [IpaBuiio
JleHiia. 3aKoH AEKTPOMAarHUTHOW UHAYKIMH.
2.Buxpesoe anekrpudeckoe nojie. 3/1C unaykuuu B
JBIKYIIUXCS IPOBOAHUKAX.

3.5Bnenune caMonHayKIuu. MHAYKTUBHOCTh. DHEPrus
MarHUTHOTO IOJIA TOKA.

4.B3auMOCBSI3b DJICKTPUYECKMX W MArHUTHBIX TOJICH.

DJIEKTPOMArHuTHOE TOJIe

IIpakTHYecKkoe 3aHATHE
Pemenwue 3amau ¢ npodeccrnoHaIbHON HAPABICHHOCTHIO
o TeMe «JIEKTPOMATHUTHASI MHTYKIIHSI»

CamocrosiTesibHAsA padoTa

IToaroroBka TOKIa70B HA CIAEAYIOIINE TEMBI:
«B3anMOCBs3b JJIEKTPUYECKUX M MArHUTHBIX IOJIEK».
«DNEKTPOMArHuTHOE TIOJIE.

KonTposabsHnas padora Ne3 «MaruuTHoe nmoJsie. JJIeKTPOMATHUTHAST MHIYKIUSD)

Pa3nen 4. Kojie0anus M BOJIHBI

13

Tema 4.1
Mexanuueckue
KOJIEOAHMS U
BOJIHBI

Conep:xanue (JieKius)
1. KonebarenbHoe amkenue. ['apmonndeckue
Kosrebanus. CBOOOJHBIE MEXAHUYECKHE KOJIEOaHNS.
2.IlpeBpaienue 3Heprun Mpu KoledareIbHOM
nBrkeHn. CBOOOIHBIE 3aTyXal0IIie MEXaHUYeCK1e
Kosie0aHusl.
3.Maremaruueckuii MassTHUK. [Ipy>KUHHBI MasiTHUK.
4.BeIHYXIeHHBIC MEXaHHUeCKHEe KoneOanus. PezoHaHc.
S.Ilonepednsle ¥ MPONOIBHBIE BOIHBI. XapaKTEPUCTUKU
BOJIHBI.

6.3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €ro NIPUMEHEHUE

IIpakTHYecKkoe 3aHATHE
Pemenue 3amau ¢ mpodeccronanbHON HANTPaBICHHOCTHIO
o TeMe «MexaHnueckue KojaeOaHus U BOJHBD)

14

Tema 4.2
DNIEKTPOMArHUTHBI
e KoyieOaHus u
BOJIHBI

Conep:xanne (J1eKumst)

1. CBoOoHEIE 3JICKTPOMArHUTHBIC KoJIeOaHus.
[IpeBpamienrie 5sHepruu B KoJeOATETbHOM KOHTYpE.
®opmyna Tomcona.

2.3aryxaronme 3JIEKTPOMAarHUTHBIE KOJIeOaHMsI.
I'enepatop HE3aTyXarolux AIIEKTPOMAarHUTHBIX
KoJieOaHui. BeIHyX/IeHHBIE 2JIEKTpUYEeCKUE KOJIeOaHusI.
3.IlepemenHbIli TOK. l'eHepaTop NEPEMEHHOIO TOKa.
EmkocTHOE u UHIYKTHUBHOE COIIPOTHUBIICHUS

20




NIEPEMEHHOT0 TOKAa. AKTUBHOE COIIPOTUBIICHUE.

4.3akoH Oma U1 2JIEKTPUYECKOM LENM INEPEMEHHOIO
TOKa.

5.PaGotra  MOIIHOCTh MIEPEMEHHOTO TOKa. Pe3oHaHC B
BJIEKTPUYECKOMN LIETIH.

6.TpanchopmaTopsl. Toxku BBICOKOI1 YaCTOTHI.
[Toyuenue, nepenaya u pacnpenenenme
INEKTPOIHEPTHH.

7.O7eKTpOMAarHUTHOE T0JIe KaK OCOOBI BHJ MaTEepHH.
DNEeKTpOMarHUTHBIE BOJIHBI. CaoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH.

8.Bubparop I'epuia. OTKpBITHIN KOJIeOaTeTbHBIA KOHTYD.
9.11onsiTue o paguocss3u. [IpuHIUIT paguOCBsI3U.

IIpakTHyeckoe 3aHsiTHE
Pemenue 3amau ¢ npodeccuoHaNbHON HAMPABIEHHOCTHIO
o TeMe «DIIEKTPOMArHUTHBIC KOIeOaHUsI U BOJTHBID»

CamocrosiTeibHas padora

[MoxroToBka AOKIaIOB HA CIEAYIOIIUE TEMBI:
«M306perenne paano A.C. Ilomoeim». «IIpumeHeHune
3JIEKTPOMArHUTHBIX BOJIH)

KonTposabsHnas padora Ne 4 «Kosiebanusi 1 BOJTHbI»

Pa3zgen 5. Onruka

20

15

Tema 5.1
IIpupona ceera

1. Toueunbrit ucTouyHUK cBeTa. CKOPOCTH
pacIpoCTpaHEHHUs CBETA.

2.3aKOHBI OTPAXKEHUS U MPETIOMJICHHUSI CBETA.
3.Ilpunuun I'toiirenca. IlonHoe oTpaxenue. JIMH3EL.
[octpoenne nzobpaxenus B auH3ax. DopMysna TOHKON
JIUH3BI.

4.YBenuuenue JuH3bL. [71a3 Kak onTuYeckas cucTema.

5.. Cuna cBeta. OCBEIIEHHOCTD. 3aKOHBI OCBEIEHHOCTH.

IIpakTHyeckoe 3aHsiTHE
Pemenue 3amau ¢ nmpodeccrnonanbHON HATPaBICHHOCTHIO
o teme «lIpupona ceera»

CamocrosiTeibHas padoTa
[ToaroroBka JOKJIa 0B Ha CIEAYIONINE TEMBI:

«CoJHEeYHbIE U JTyHHbBIE 3aTMEHUS».
«OnTraeckue npuodopsl. Teneckonbn»

16

Tema 5.2

Conep:xanne (J1eKumst)
1. UaTepdepenims cera. KorepeHTHOCTh CBETOBBIX




BonHoBeie
CBOICTBA CBETA

naydeid. arepdepennns B TOHKUX IuieHKax. Komnbua
Hrrotona. Ucnions3oBanne nHTEp()EpeHIINN B HAYKE U
TEXHHUKE.

2. JIndpaxus
napajuIeIbHbIX

ceera. Jludpakuus Ha
nydax. JudpakuuonHas
3.Ilonspuzauus nonepeunsix BosiH. [lomsipuszanus ceera.

eIl B
pelreTka.

JBoriHoe nyuyenpenomienue. [lomsponnsl.
4. Jlucniepcus cBera.
5.Buasl  CHEKTpOB. CrnexTpbl

CrekTpel HUCITyCKaHMSL.

noryomenus. CrekTpanbHbli  aHanu3. CrnekTpaibHbIe
KJIaCChI 3BE3].

6. Buapl wmsnydenuit. YnbTpaduoieTOBOE H3IIyUYCHHE.
NudpakpacHoe uzinydacHue.

7.PentrenoBckue 1yuu. X mpupoaa u cBOMCTBA.

8.11IxaJa 3J1IeKTPOMarHUTHBIX U31y4eHUN

IIpakTHYecKoe 3aHATHE
Pemenue 3amau ¢ mpodeccronanbHON HAMTPaBIECHHOCTHIO
1o Teme «BOJIHOBBIE CBOIICTBA CBETaAY.

KonTpouabsnas padora Ne 5 «Onruka»

17

Tema 5.3
CnenuannHas
TeOpHs
OTHOCHTEJIBHOCTH

IIpakTHyeckoe 3aHsiTHE

JIBmkeHue co ckopocThio cBeta. [locTymarel Teopuu
OTHOCHUTEJIbHOCTHU M CJIEACTBUS U3 HUX. IHBapuaHTHOCTh
MOAYJSl CKOPOCTH CBETa B BaKyyMe. DHEpPrusi MOKOS.
CBsi3b MacChl ¥ JHEPTHH CBOOOTHOM YACTHIIBI. DIIEMEHTHI
PEASATUBUCTCKON TUHAMUKU.

Kouncynabramms

Pa3nes 6. KBantoBasi puznka

12

18

Tema 6.1
KBanroBag ontuka

1.KBanroBas runote3a [Inanka. TernmoBoe u3nyyeHue.
KopnyckynsipHo-BoJIHOBOM Ayanu3M. GOTOHBI.

2. T'unote3a ne bpoiinis 0 BOJIHOBBIX CBOMCTBAX
yactuil. COOTHOIIEHUE HEONPEAEICHHOCTEN
Ieiizendepra.

3.JlaBeHue cBeTa. XMMHUYECKOE JICUCTBUE CBETA.
Omnsitel [1.H.JIe6enesa u H.M.BaBunosa

4. ®otodrddexT. YpaBHeHHE DUHINTEHHA IS
¢dorosddexra. Buemnuii hpotornexrpuueckuii 3ppexT.
Bayrtpennuii potoaddexr.

5. [Ipumenenne Gorordpdexra Tunsr GoTo’1€MEHTOB.

IIpakTHyeckoe 3aHsiTHE
Pemtenue 3amau mo teme «KBaHTOBast OITHKAY

19

Tema 6.2
dusuka atoma u
aTOMHOTO si/Ipa

1.Pa3BuTHE B3rJIs10B HA CTPOCHHE BelecTBa. Moaenun
CTPOEHHUSI aTOMHOTO $JIpa. 3aKOHOMEPHOCTH B @TOMHBIX
CIEKTpax Bojaopoza. SnepHas Moaenb aToMa.

2.0merTHI .Pe3epdopaa. Monens atoma BoIopo/ia mo
H.bopy. KBanToBble noctynatsl bopa. Jlazepsl.




3.PaguoakTuBHOCTh. 3aKOH paJOAaKTUBHOIO paclaja.
PanuoakTuBHBIE IPEBpAILICHHUS.

4.Ctpoenne aToMHOTO siipa. JledexT maccel, sHeprus
CBSI3U U YCTOMYUBOCTH ATOMHBIX SIJIEP.

5.5 nepHblie peakuuu. fAnepHas SHEPreTHUKA.
OHepreTu4ecKuil BBIXO SAEPHBIX PEAKIIUMI.
6.MckyccTBeHHas paAMOaKTUBHOCTD. [leneHne
TsDKENbIX anep. LlenHas sinepHas peakiusi.
7.Ynupasnsiemas UenHasi peakius. SaepHblil peakTop.
TepMosinepHbIl CUHTE3. DHEPTUS 3BE3 /.
8.271eMEHTapHbIC YACTHUIIBI

IIpakTHYecKkoe 3aHATHE
Penrtenue 3amad mo teMe «®Pu3nka atomMa 1 aTOMHOI'O
Aapar

CamocrosiTeibHas padora
[ToaroroBka J0KIAI0B Ha CIIEIYIONIHE TEMBI:

«CriocoOb! HAOMIOIEHUS U PETUCTPALINU 3aPSKEHHBIX
gactull. Dddext BaBunosa — YepeHnkona.»
«[lony4yeHne paaroaKTUBHBIX U30TOMOB U HX
MIPUMEHEHHE.»

«buonornueckoe AeHCTBUE PATUOAKTUBHBIX
U3IIy4CHUN».

KonTpoubnas padora Ne 6 «KBantoBasi puzukay

Pazgean 7. Crpoenne BeesieHHOM

=)

20

Tema 7.1
Crpoenue
ConHeuHoM
CHUCTEMBI

1.Conneynas cucrema. IlmaneTsl, X BUIMMOE
IBIDKeHHEe. Maible Tena COJIHEYHOU CUCTEMBL.

Cucrema 3emns—IJIyHa.

2.Connue. ConHevHasi aKTUBHOCTb. VICTOUHUK 3HEprun
Connna u 3BE37.

Tema 7.2
OBOJIIONUA
Bcenennoi

1.3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKH.

2.9Tansbl )Xu3HU 3BE37. Miteunsiit [1yTe — Haia
lNanaktuka. TUIBI raTakTHK.

3.Bcenennas. Pacuupenne Beenennoii. 3akon Xao0ia.

4.MacmrabHast cTpykTypa Beenennoil. MeraranakTuka.

IIpakTHyeckoe 3aHsiTHE
PaGoTa ¢ kapToii 3Be31HOTO Heba

CamocrosiTesibHas1 padoTa
[ToaroroBka JOKJIa 0B Ha CIEAYIONINE TEMBI:

«CoBpeMeHHbIE MPECTABICHUS O IPOUCXOXKICHUU U
spoatonnu CoJHIA U 3BE3

((PaﬂI/IOI‘aJIaKTI/IKI/I " KBa3apbD».

«Teopus bonbmoro B3peiBay.

IIpomexyTouHast
arrecraums:




| IK3aMeH |

Jia XapaKTepUCTHKH YPOBHS OCBOCHHSA Y4eOHOrO0 MaTepHajia HUCIONb3YIOTCS CIEAyIOIIne
0003HaYeHUS:
1. - 0O3HAKOMUTENBHBIH (y3HaBaHUE paHee N3yYCHHBIX 00BEKTOB, CBOMCTB);
2. - penpoayKTUBHBIHN (BBIIOJHEHHE JAESATEIILHOCTH IO 00pa3ily, MHCTPYKIIUH WU O] PyKOBOJCTBOM);
3. - TPOAYKTHBHBIM (TJIAHMPOBAHWE W CAMOCTOSTENHLHOE BBINIOJHEHUE ESATEIBHOCTH, peIICHUEe
poOJIEMHBIX 3a71a4).

2.3. PernnameHT pacnpenesieHusi BUA0B padoor no aucuumiaune ¢ 10T

JlaHHAsT MUCHMIUIMHA peaNn3yeTcs C MPUMEHEHHEM JHUCTAaHIIMOHHBIX 00pa30oBaTeIbHBIX
texnonoruit (JIOT). Pacripenenenne BumoB y4deOHOM padOThI, (HOPMATOB TEKYIIETO KOHTPOJIS
npencrasieHsl B Tabmume 2.3:

Tabmuua 2.3 — Pacnipenenenue BUA0B yueOHOM pabOThl U TEKYIIEH aTTeCTaluu

Bun y4yeoHoii padoThI

®opMaT npoBeaeHust

JIex1IMOHHEIE 3aHATUS

Yactuuno ¢ npumenenneM JJOT

[IpakTueckue 3aHATHUS

Yactuuno ¢ npumenenuem 10T

CamocTosTenpHas paboTta

Yactuuno ¢ npumenenuem JOT

Texymuii KOHTPOJIb

Yactuuno ¢ npumenenuem 10T

[TpomexyTouHasi aTTecTanus

KonraktHas ayauropHas pabota

®opMbI TeKyLIEro KOHTPOJIS

dopmar npoBeAeHUs

[IpakTrueckue 3aanus

Yactuuno ¢ npumenenuem 10T

PaGora ¢ koHTYpHOU KapTOii

KonraktHas ayauropHas pabota

Jokaapl

Yactuuno ¢ npumenenuem 10T

Omnpoc

Yactuuno ¢ npumenenuem JOT

NHnuBuayanbHBINA OPOEKT

Yactuuno ¢ npumenenuem 10T

TecrupoBanue

B cucreme nmucranumonnoro ooydenus (CJ10O)

I[OCTYH K CUCTEME NUCTAHIIUMOHHBIX 06p3.30BaTeJ'H>HBIX nporpamMm OCYIICCTBJIACTCSA KaXKIbIM
O0yJaroImuMCsl CaMOCTOSITEIbHO C JI0OOro YyCTpoiicTBa Ha mopraie: https:/Ims.ranepa.ru, B

COOTBETCTBUM C X MHANUBUAYaJIbHBIM IIAPOJIEM U JJOTUHOM K JJMYHOMY KaOUHETY / IpoduIto.

Tekymuil KOHTPOJIb, TPOBOJUMBIN B CUCTEME AUCTAHLIMOHHOIO O0Y4EHHsI, OLIEHUBAIOTCS KaK
B CHCTEME JUCTaHIIMOHHOIO 00Y4eHUs, TaK U MpernoaaBaTeiaeM BHE CUCTeMBbL. JIOCTyl K MaTepuaiam
JIEKIMI MIPEAOCTABIAETCS B TEUCHUE BCETO CEMECTpa 10 Mepe MPOXOKAECHHUSI OCBOEHHSI IPOrPaMMBI.
JlocTym K KaXI0My BUAY PabOT M KOJMYECTBO MOMBITOK HA BBIMOJHEHUE 33aHUs IPEAOCTABIACTCS
OTpaHUYEHHOE BpEMsl COIJIACHO perjaMeHTy JAWUCLMIUIMHBL, OIyOJIMKOBAHHOMY B CHCTEME
IUCTaHIMOHHOTrO 00yuenus. [IpenogaBarens OIlEHUBAET BBIOJHEHHBIE 00yUYalOIMMUCS padOThl He
no3nHee 14 pabounx JHEN mocie OKOHYAaHHsI CPOKa BHITOTHEHUSI.



3. ®oH/ OLEHOYHBIX CPEeICTB MPOMEKYTOYHON ATTECTALMH MO YU4eOHOI JMCIUIIIHHE 1
MaTepHaJbl TEKyLIero KOHTPOJIS yCIeBaeMOCTH 00y4arouXcs

3.1. ®opMbI U METObI TEKYLEr0 KOHTPOJISI YCIIeBAeMOCTH 00Y4YaIOLIUXCSl M TPOMEKYTOYHOM
arrecTanuu

@DopMBI TEKYILIETO0 KOHTPOJIS YCIIEBAEMOCTH:

IpakTnueckne 3aganusi (II3) — 5T0 3amaHusA, ¢ TOMONIBIO KOTOPBIX Yy YyYalIUXCs
(bopMUpPYIOTCA U Pa3BUBAIOTCA MTPABUIIbHBIE IPAKTUYECKUE JIEHCTBUS.

[TpakTHueckue 3anaHus B paMKax H3Y4eHMs] TUCHUIUIMHBI «['eorpadus» mpeacTaBlieHb
cucreMaru3anueit nHopMaru (CocTaBlieHHe TaOIHIL, CXEM, aJITOPUTMOB, KAPTOCXEM U TIP.).

Cucremaruzanusi — MBICIUTENbHAS JIEATENBHOCTh, B TIPOLIECCE KOTOPOH H3ydaemble
O0OBEKTHI OPraHU3YIOTCS B ONpPEIEIEHHYIO CUCTEMY Ha OCHOBE BhIOpaHHOTO npuHIuna. O0ydyeHue
IpoIeccy CHCTEMAaTU3aluu MO3BOJsIET cHOPMHUPOBATh Y OO0YyYaIOIIMXCS HABBIK KiIacCU(pUKAIIH,
T.€. pacrpeneneHus] 0ObEeKTOB MO TpyINaM Ha OCHOBE YCTAHOBJICHHS CXOJCTBAa M pa3IUYMU, a
TaK)X€ yYUT YCTaHABJIMBATh MPUUMHHO-CIICCTBEHHbIE OTHOIICHUS MEXAYy M3ydyaeMbIMH (pakTamu,
BBIICNISITh OCHOBHBIE €AMHMIIBI MaTepuana. CuctemaTu3alu MpPEIIIecTBYeT aHallu3, CHHTE3,
0000111eHIEe, CPAaBHECHHE.

Kpurepun onieHuBanus:

OyeHnku «omauuHo» 3acIy)XUBAET CTYACHT, €CIH OH TOJHOCTHIO U MPABUIBHO BBITIOIHHI
3aJJaHUs U3 MPAKTUYECKOW paboThl, BEPHO U IMOJHOCTHIO OTBETUJ HA JIOMOJIHUTEIbHBIE BOIPOCHI,
cieraj BEpHBI M MOJIHBINA BBIBOJ IO PE3yIbTaTy paboThl;

Oyenku «xopowioy 3acIyKUBAeT CTYIEHT, €CIU OH MOJHOCTHIO M MPAaBUJIHHO BBITOJHUII
3aJlaHus U3 MPAKTUUYECKON padOoThl, 3aTPYAHSETCS OTBETUTh Ha JOMOJHUTEIbHBIE BOMPOCH! WIIH HE
cZeIaj/caenan HeBepHbIN BBIBOJ 110 PE3YJIBTATy PabOTHI;

Oyenku «yoogremseopumenvbHo» 3aCIy)KUBaeT CTYICHT, €CId OH HE€ IOJHOCTHIO HIIU
YaCTUYHO HEBEPHO BBINOJIHUI 33JaHUS U3 MPAKTHUECKON pabOThl, 3aTpYAHSAETCS OTBETUTHh Ha
JIOTIOJTHUTEbHBIE BOIPOCHI MJTM HE CJIeJIajl/C/ienal HEBEPHBI BBIBOJI IO PE3YNIbTaTy pabOThI;

Oyenka «Hey0o81emseopumenbHoy CTaBUTCS CTYICHTY, KOTOPbI HEMPAaBUIBHO BBITOJIHUI
3aJJaHUA U3 IPAKTUYECKOI pabOTHI MM COBCEM MX HE BBITIOJTHMIL.

Pedeparnl, gokiaaabl () - 3TOo camocTosATenbHas ydeOHO-HMCCIenoBaTeabcKas padbora
CTYIEHTa, TJl€ aBTOpP PACKpBIBA€T CyTh HCCIENyeMOW MpPOOJIEMbl, MPUBOJIUT pPa3INYHbIE TOUYKU
3peHus, a TaKke coOCTBeHHbIE B3I Abl Ha Hee. ColepikaHue MaTepuaia J0KHO ObITh JIOTHYHBIM,
U3JI0’KEHUE MaTepuaa HOCUT MPOOJIEMHO-TIOMCKOBBIN XapakTep.

[IpumepHbIie 3Tambl paboTHl HAM JMOKIAAOM: (HOPMYyIHpOBaHWE TeMbl (TeMa JODKHA OBITh
aKTyaJbHOM, OPUTMHAJIBHON M MHTEPECHOW MO COJNEP’KAHMIO); MOAOOP M M3YYEHHE OCHOBHBIX
MCTOYHHKOB IO T€Me; cocTaBiieHHe Ombnuorpaduu; oOpaboTka U cucreMaTH3anus UHGOpMAIHH;
pa3paboTka MiaHa; HamucaHWe J0KJIaaa; MyOIMYHOe BBICTYIUICHHE C Pe3yJIbTaTaMH MCCIIEI0BAHUS
(Ha cemMHHape, Ha 3aceJaHUU IPEIMETHOTO KPY)XKa, Ha CTYACHUECKOM Hay4yHO-IPAaKTUYECKOH
KOH(epeHIMK, Ha KOHCYJIbTAIUH ).

JlokJa qOJKEeH OTpakaTh:

- 3HAaHHE COBPEMEHHOI'O COCTOSIHUS MPOOIEMBI;

- 000CHOBaHME BHIOPAHHOM TEMBI;, HCTIOJIB30BaHUE H3BECTHHIX PE3yJIbTATOB U (DaKTOB;

- TOJIHOTY IIUTUPYEMOH JIUTEPaTyphl, CCHUIKH Ha pabOThl yYEHbIX, 3aHUMAIOIIUXCS TAaHHON
pooOIeMOi;

- AKTyaJbHOCTb IMOCTaBJICHHOW MpOOJIEeMbl; MaTepuall, MOATBEPKIAIOIIUN HayyHOe, OO0
MPAaKTUYECKOE 3HAUCHHE B COBPEMEHHOE BPEMSL.



BricTymuienue ¢ JOKIaa0M MPOAOJDKAETCS B TE€UEHHE S5-7 MUHYT. BBICTyIUIEHHE CTYIEHTa C
JIOKJIaJIOM JIOJDKHO COINPOBOXKAAThCS Ipe3eHTauuel. BricTynaromeMy CTyIeHTY, 110 OKOHYaHUU
MIPEJICTABJICHHS IOKJIa/1a, MOTYT OBITh 3aJJaHbl BOIPOCHI TIO TEME TOKIIaa.

Pexomenryemslii 00beM JOKIaAa— 2-3 CTpaHHUIIBI IEYaTHOTO TEKCTA.

Kputepuu onenvuBanus:

Oyenku «omauuyHo» BBHICTABIISETCS B TOM Cliydae, €CJIM TeMa PacKpbITa MOJHOCTbIO;
MPEICTaBICH 00OCHOBAHHBIM 00bEM HH(POPMAIINH; U3JI0’)KEHUE MaTepraja JIOTHYHO, JTOCTYITHO;

Oyenku «xopouioy BBICTABIISIETCS B TOM Clly4yae, €CIM TeMa pacKphiTa XOpOIlOo, HO
HE B MOJHOM 00BEME; MH(pOpMalUU MPEICTaBICHO HEJOCTATOYHO, B OTIENbHBIX CIIydasx
HapyIllleHa JOTUKA B U3JI0KEHUH MaTepuala, He COBCEM JIOCTYIIHO;

OyeHku «y0061emeopumenbHo» BBICTABISAETCS B TOM cilydae, €CJIM pacKpbiTa Maias
4acTh TEMbI, MOUCK WH(GOpPMAIMKU TPOBEAEH TIMOBEPXHOCTHO; B M3JIOXKEHUHM MarepHuala
OTCYTCTBYET JIOTHKA, IOCTYITHOCTb;

Oyenka «Hey0081emMBOpUMENbHO» BBICTABISIETCS B TOM CJlydae, €CJIU CTYACHT HE
BBITIOJIHUJT JIOKJIaJ.

Onpoc (O) - 5T0 OCHOBHOM BHJ YCTHOM TMPOBEPKH, MOXKET HCIOJIb30BAThCA KakK
(bpoHTaNIbHBIN (HAa BOIIPOCHI MPEToaBaTess M0 CPaBHUTEIBHO HEOONIBIIOMY 00bEMYy MaTepuasa
KpaTKHe OTBETHI (Kak MPaBHIIO, C MECTa) Al0T MHOTHE O0YyYarolIuecs ), TaK ¥ WHIUBUIYaTbHBIN
(mpoBepka 3HAHMM OTAEIBHBIX OOyuarommxcs). KoMOMHUPOBAaHHBIA OMPOC - OJHOBPEMEHHBIH
BBI30B I OTBETA Cpa3y HECKOJIbKMX O0YYaloUINXCs, U3 KOTOPHIX OJMH OTBEYAET YCTHO, OJUH-
JIBa TOTOBSITCSL K OTBETY, BBIMOJIHSS HA JIOCKE PA3IMYHbBIC 3aIIMCH, & OCTAIbHBIC BBHIMOJHSIIOT 3a
OTJIeIbHBIMU CTOJIAMU WHIUBUAYyalbHbIE TUCBMEHHBIE MW  MPaKTHYECKHE  3aJaHus
npenojaBaTers.

Kpurepuu onenuBanus:

Oyenku «omauyHoy 3aCIyKUBAET CTYACHT, €CIM OH CBOOOJHO M MPAaBUIHLHO OTBETHJI Ha
IIOCTaBJIEHHBIM BOIIPOC, 3HAET OCHOBHBIE TEPMHUHBI U OINpPEACIEHUS IO TEME, OTBEYAET Ha
JIOTIOJIHUTEIbHBIE BOTIPOCHI;

OyeHKu «xopouioy 3aciyXMBaeT CTYJAEHT, €CJIM OH CBOOOIHO W NMPAaBHJIBHO OTBETHUJ Ha
IIOCTABJIEHHBIH BONPOC, 3HAET OCHOBHBIE TEPMHMHBI WU OIpPEACIEHUS 110 TEME, 3aTpPyIHSAETCS
OTBETUTH Ha JIONOJHUTENbHBIE BOIIPOCHI;

Oyenku «y0o61emsopumenbHoy 3aCAyKUBACT CTYJICHT, €CIIM OH NMPaBUIbLHO OTBETWJ Ha
MOCTaBJICHHBIA BOMPOC, HO MPU OSTOM IUIOXO OPUEHTUPYETCS B OCHOBHBIX TEPMHHAX U
OTIpe/IeNICHUsIX 10 TEME, HE MOXET OTBETUTh HA JIOTIOJHUTEIbHbIE BOMPOCHI;

Oyenka «Hey00671emeopumenbHo» CTaBUTCS CTYIEHTY, KOTOPHIM HENpPaBHJIBHO OTBETUJ
Ha BOIIPOC UJIM COBCEM HE J1all OTBETA.

NupuBuayansusiii npoekt (MII) — ocobas ¢opma opranuzanuu o0pa3oBaTeNbHOU
IesITeIbHOCTH oOydaromuxcs (yueOHoe ncciieJoBaHue WK y4eOHbIM mpoekt). MHAnBUyanbHBIH
IIPOEKT BBINOJIHSIETCA CTYAEHTaMH CaMOCTOATEIbHO II0J PYKOBOACTBOM IIPENOJaBaTelsl B
Pa3IMYHBIX o0acTsax NEeSATeTLHOCTH (mo3HaBaTENBHOM, MPaKTHYECKOM, y4eOHO-
HCCIEOBATEIIbCKOM,  COLMAIbHOM,  XYJIO’KECTBEHHO-TBOPYECKOM W 1p.).  BrimonHeHue
WHIWBHIYAIBHOTO TIPOCKTa SBISAETCA OO0s3aTEIPHOM BHEAYIUTOPHOM pabOTOM  Ka)Joro
o0yuJarolerocs u MpeanoiaracT cCaMoCTOSITENbHYIO0 HHANBUAYAIBHYIO pa3paboTKy B COOTBETCTBUU
C 3aJJaHUEM.

Oyenxu «omauuyno» BBICTABISETCS, KOTJAAa LENb ONpeAeieHa, SICHO ONHCaHA, JaH
NOJPOOHBIM IUIAaH MyTeH ee JOCTHKEHHs, MPOEKT BBINOJHEH TOYHO M IOCIEAOBATENbHO B
COOTBETCTBHUH C IUIAHOM UMEET MPAKTHYECKYIO IIEHHOCTh, pab0oTa CONEPKHUT TOCTATOYHO TOJTHYIO



UH(POPMALIMIO U3 IUPOKOTO CHEKTpa MOAXOIIIINX UCTOYHUKOB, paboTa OTIIMYaeTCsl TITyOOKUMU
pasMBIIUICHUSIME U AQHAJTU30M, COOCTBEHHBIM OpPWUTHHAJIBHBIM OTHOLIEHHEM aBTOpa K HAee
IPOEKTa, HOBbIE PEUICHUS, MPOEKT MOJHOCTHIO COOTBETCTBYET TPEOOBAHUSAM K COJEPKAHUIO U
0(opMIICHHIO TPOEKTHBIX PadoT U Mpe3eHTALNH;

Oyenku «xopowio» BBICTABISIETCS, KOTa LENb ONpEeTIeHa, HO He 0003HAYEHBI MyTH
ee JIOCTWIKEHHUs, HeT IIaHa paboThl, paboTa COAEPKHUT OCTATOYHO TOJHYIO WH(POPMAIUIO U3
IIMPOKOTO CHEKTpa MOAXOASIINX UCTOYHUKOB, pPab0Ta OTIMYACTCS TITYOOKUMH Pa3MBIIIIICHUSIMA
¥ aHaJIM30M, COOCTBEHHBIM OpPUTHWHAIBHBIM OTHOIICHWEM aBTOpa K HJee IPOEKTa, HOBHIC
pelIeHus], MPOeKT CTPYKTYPHO COOTBETCTBYET TPEOOBAHWSIM, €CTh HE3HAUMTEIbHBIC OLIMOKU B
CTPYKTYpe U 0()OPMIICHUH MPOEKTA, MPE3ECHTALINY;

OyeHnku «yoosnemeopumenbHoy BBICTABISIETCSA, KOTJAa Ielb OIpenesieHa, HO He
o0O3HaueHBl TMYTH €€ JOCTIKEHUs, HeT TIaHa paboTel, Oubnmorpadus COAEpPKUT
HE3HAUUTENbHBIH 00BbeM moaxofsiied uHpOpManuu, padoTa COACPKUT Pa3MBIIUICHUS
OIMCATEJIFHOTO XapaKkTepa, HE HCIOJIB30BaHBl BO3MOKHOCTH TBOPYECKOTO IOAXOMA, IMPOEKT
CTPYKTYPHO COOTBETCTBYET TpeOOBAaHHMSAM, €CTh HE3HAUHWTENIbHBIC OIIMOKM B CTPYKType U
oopmiieHNN TTIPOEKTa, IPE3CHTALNH;

Oyenka «Hey006871€emeopumenbHo» BBICTABISETCS, KOT/AA LIEb BHIIOIHEHHS MPOEKTa HE
chopmynupoBaHa, Oubmuorpadusi OTCyTCTBYET, paboTa HE CONEPXKUT JIMYHBIX Pa3MBIIUICHUN U
NPEJCTaBIseT COOOM HETBOpUECKOEe OOpallleHHe K TeMe MPOEKTa, MPOEKT IMPEACTaBICH B BUJE
YCTHOTO COOOIIeHUs 0e3 HarisAHbIX MMOoCcOOMH, MO0 KOrja WHAMBHIYaJbHBIH NPOEKT He
MIPECTABIICH.

TectupoBanue (T) — 3a1anusi, ¢ BApUaHTaMU OTBETOB.

Kputepun onennBanus

Oyenku «omauyHo» 3aCIyKUBAET CTYAEHT, €CIIM OH OTBETHJI MPAaBWIBHO Ha 85% BOIPOCOB
TecTa;

OyeHnku «xopowioy 3acily’)KUBaeT CTYACHT, €CIM OH OTBETHJ IMpPaBUIbHO Ha YacTh
BorpocoB 70%-85%;

OyeHnku «y0081emeopumenbHoy 3aCIY)KUBACT CTYICHT, €CIH OH MPaBWJIBHO OTBETHI
gacTb BonpocoB 50%-70%;

Oyenku «Heyo081emeopumenbHoy 3acIy’KUBAe€T CTYACHT, €CIM OH IPAaBHIBHO OTBETHI
MeHee yeM Ha 50% BOIpocoB.

Tabnwmia 3.1 — Dopmbl TEKYIIIETO KOHTPOJISA

Home HasBanue tem (paznenos) VYuyeOHast Harpy3Ka 00y4arouuxcs dopma
p 0 BHJIaM y4eOHBIX 3aHATHIA, Yac. TEKYIIETro
TEMBbI Makcu | OOs3aTenbpHas Cawm. KOHTPOJIA
-Manb- | Jlekum | Ilpakt | pabora | yCIeBacMOCT
Hasd u H-Ka u,
MPOMEKYTOU
HOM
aTTecTaluu
1 Beenenue. O
®u3uKa 1 METOABI HAYYHOIO 2 2
TO3HAHUS
1.Mexanuka 12 10 2 2
2 Tema 1.1 OcHOBBI KMHEMATHUKH 2 2 O, T, II3,




3 Tema 1.2 OcHOBBI TUHAMUKHU 2 2 O, 113
4 Tema 1.3. 3aK0oHBI COXpaHEHUS O, T, 113,
8 6 2
B MCXaHUKE K.P.
2.MoJekyasipHas pusuka u 30 2 3
TEePMOIHMHAMUKA
5 Tema 2.1 OcHOBEI O, T,I13, I
MOJ'IeKyJ'IflpHOU 10 g )
- KHHETUYECKON TEOpUH
6 Tema 2.2 O, 113,
8 6 2
OCHOBBI TEPMOIMHAMUKH
7 Tema 2.3 ArperatHblie O, T,
COCTOSTHUSI BEILIECTBA u 113, K.P.
(ha3oBBIC TTEPEXOIBI 12 8 4
3.2JieKkpoAUHAMH KA 56 42 14
8 Tema 3.1 O, T, II3.
DIIeKTPUYECKOE T0JIe 12 10 2
9 Tema 3.2 14 10 4 O, T, II3,K,P.
3aKOHEI IIOCTOSIHHOT'O TOKa
10 Tema 3.3 o, I, I13.
DNEeKTPUIECKHUI TOK B 10 8 2
pa3IUYHBIX cpeaax
11 Tema 3.4 O, T, UIL, 113
MarunuTtHoe 1oJje 12 10 2
12 Tema 3.5 2 4 4 O, T, UI1, JIP
DNEeKTpOMAarHUTHAS UH TYKITVS
4. Kojie0aHusi 1 BOJIHBI 20 14 6
13 Tema 4.1 O, T, UII.
MexaHndecKkue KojieOaHus 1 8 6 2
BOJIHBI
14 Tema 4.2 O, T, UIL
DNeKTpOMarHUTHBIC 12 8 4
KoJIcOaHMS U BOJTHBI
5.0nTHKA 20 14 6
15 Tema 5.1 O, T, Ull,
IIpupona ceera 8 6 2
16 Tema 5.2 O, T, UII,
. 10 6 4
BonnoBrIe cBOMCTBA CBETa
17 Tema 5.3 0,113
CneuunanbHas TeOpUs 2 2
OTHOCHUTEIbHOCTH
6. KBantoBasi MexaHuka 12 8 2
18 Tema 6.1 KBanToBas onTuka 4 2 2




19 Tema 6.2 O, T,II3, I
®du3uka aToMa U aTOMHOIO 8 6 2 2
sanpa
7.Ctpoenue Bcenennoi 6 5 1
2
20 Tema 7.1 CrpoeHnue ) ) O, T,I13, I
ConHEYHOM CUCTEMBI
21 Tema 7.2 O, T,II3, I
DOpomonns Beenmennoit 4 3 1 2
Koncynpranmu 2 - - - -
Bcero 158 117 39 22 -

[Ipumedanue. GOpMbI  TEKYIIETO KOHTPOJIA YyCIIEBAEMOCTH: IMPAKTUYECKOE 3aJaHHe
(IT3), pabora c xontypHout kaprou (KK), moxmaner (1), ompoc (O), mHAMBUIYaTbHBIN
npoekt (UIT), tectupoanue (T).

[IpomexyTounas arTecTamnus mpoxoaut B hopme auddhepeHIInpOBaHHOTO 3a4eTa.

Kputepun ornieHnBanus:

Onenka  0OydYarOIUXCS ~ OCYIIECTBISIETCS — MperojaBaTrelieM IyTeM  IPOBEICHUs
MPAKTUYECKUX 3aHSATUH, YCTHBIX OIPOCOB, MPOBEPKH CAMOCTOSTEIHHOW pPabOTHI, MPOBEICHUS
MIPOMEXKYTOUYHOTO TECTUPOBAHMUSI, & TAKXKE TMPU UTOTOBOW aTTECTAUU OOYYAIOIIUXCS MO yu4eOHOU
mucuurinHe. [loMMMO KadyecTBEHHBIX TOKa3zaTeled MPOUCXOJUT OIEHKA KauyecTB JIMYHOCTH,
CHOCOOCTBYIONIMX TEpeXoqy 3HAaHUN B YyOeXIeHHUs, BHYTPEHHHE TIOOYIUTENbHbIE MOTHUBBHI,
[TO3HABATEJIbHASl AKTUBHOCTh M HWHTEPEC, CAMOCTOSITEIBHOCTb, KPUTHYHOCTH, MOJOXKHUTEIIbHAS
y4eOHasi MOTHUBAITHS.

OCHOBHBIE MMOKA3aTeNIN, KOHKPETU3UPYIOIIUE KPUTEPUH 3HAHUU CTYJAEHTOB — 3TO OIIEHKH 5
COTJIMYHO», 4 «XOPOLIO», 3 «yIOBIECTBOPUTENBHOY, 2 «HEYIOBIETBOPUTEIBHOY.

OreHKa CTYICHTOB MMPOBOJUTCS 110 ABYM OCHOBHBIM OJIOKaM:

— npeoMemHOCMb 3HAHUll — TIOJNHOTA, TPOYHOCTh 3HAHWW, YPOBEHb BOCHPOU3BEICHUS
YCBAaMBAaEMOr0 COJEPXKAHUA M CBA3EH BHYTPH HEro; CBSI3M MEXAY OTACIbHBIMUA YacCTIMHU
COJIepKaHUsl TIPU 3aKPEIUICHUHM W aKTyalu3allud 3HAaHWW, YMEHUH; CTEMeHb MpeoOpa3oBaHUs,
PEKOHCTPYKIMH U CPOPMHUPOBAHHOCTH HOBBIX 3HAHUH, YMEHUH;

— 0000WeHHoCmb 3HAHUNL — STO CHCTEMAaTHU3alus, YMEHUE CTPOUTH MEXKIIPEIMETHbIC CBS3H,
MCIOJIb30BaTh MOJyY€HHbIE 3HAHNUS BHE KOHTEKCTa Y4eOHOM NUCUUTUIHHBI.

Ouenka IIpenMeTHOCTH 3HAHU M O0001IeHHOCTH 3HAHM

. | Beimenenue cymecTBeHHBIX
N3noxeHne moydeHHbIX 3HAaHUH

. . MIPU3HAKOB U3YYCHHOTO C
B YCTHOM, MUCHhbMEHHOM WITH

rpadgudeckoit popme, MOTHOE, B
CHCTEME, B COOTBETCTBUH C

MOMOUIBIO ONIepalnid
aHaJM3a U CUHTE3a;

. BBISIBJICHUE TPUYNHHO-
«OTAYHO» TpeOOBaHUAMHU YUeOHOU .
CJICZICTBEHHBIX CBSI3€iHi;
MIPOTPaMMBI; TOITYCKAIOTCS
(dopMynHupOBKa BHIBOJIOB U
€IMHUYHbIE HECYIIECTBEHHBIC .

0000111eHMIT; CBOOOIHOE
OIIMOKH, CAMOCTOSITCIILHO
OTIepUPOBAHNE U3BECTHBIMU

UCTIPABIISIEMBIE CTYICHTAMH

(hakTaMu U CBEJCHUSMH C




HUCIIOJIL30BAaHUEM CBENCHUN
W3 APYrUX IPEeAMETOB

«Xoporo»

N3noxeHune moiay4yeHHbIX 3HAHUN
B YCTHOU, MUCbMEHHOUN 1
rpadgudeckoit popme, MOTHOE, B
CUCTEME, B COOTBETCTBUU C
TpeOOBaHUAMHU YUeOHOU
MIPOTPaMMBI; TOMTYCKAIOTCS
OT/eNbHbIC HECYIIIECTBEHHBIE
OLIMOKH, UCTIPaBIIsiEMbIe
CTYJEHTaMH I0CJIe YKa3aHUs
npernojaBaTesis Ha HUX

Brigenenue cyiecTBeHHbBIX
MPU3HAKOB U3YUYEHHOTO C
MOMOIIBIO OTI€palnid
aHaJIM3a U CUHTE3a;
BBISIBJICHUI IPUYUHHO-
CIIEACTBEHHEIX CBS3€Hi;
(dbopMyITHUpPOBKa BBIBOJOB U
0000111eHu#, B KOTOPBIX
MOTYT OBITH OT/CTHHBIC
HECYIIECTBEHHBIE OITUOKH;
MOATBEPKICHUE
M3Y4YE€HHOT'O U3BECTHBIMHU
(hakTamMu U CBEJACHUSIMHU

«YILOBJ'ICTBOPI/ITGHBHO »

N3noxeHue nony4eHHbIX 3HAHUN
HETIOJIHOE, OJTHAKO 3TO He
MPEIATCTBYET YCBOECHUIO

MOCIIEAYIOIETO TPOTPAMMHOTO
MaTepuana; JOMyCKarTCs
OTJENbHBIC CYIIIECTBEHHBIC
OIUOKH, UCTIPABIICHHBIE C
TIOMOIIIBIO TIPEToIaBaTeNs

3aTpyHeHus npu
BBHITIOJTHEHUH
CYIIECTBEHHBIX TPU3HAKOB
W3YYE€HHOT 0, IIpU
BBISIBJICHUH TPUYUHHO-
CJIIEACTBEHHBIX CBA3EH U
(GhopMyITUPOBKE BHIBOJOB

«HeynoBneTBOpUTEILHO»

W3znoxenue yueOHOro MaTepuaa
HEIIOJIHOE, OECCUCTEMHOE, UYTO
MPEIATCTBYET YCBOCHUIO
nocneayromei yaeoHoit
WHpOpPMAIIHMH; CYIIECTBEHHBIC
OIMOKH, HEUCITPABIISIEMBIE JTAXKE
C TIOMOIIIBIO MPETIOaBaTEIS

beccucremHuoe BolieneHue
CIIy4alHBIX IPU3HAKOB
U3Y4EHHOI'O; HEyMEHUE
IIPOU3BOJUTH IIPOCTEUIIINE
olepanuy aHalInu3a u
CHUHTE3a; 1eIaTh
0000IIICHHS, BEIBOIBI




3.2. MaTtepuaJbl TEKyIIero U MpoMeKyTOYH

KoHTponp M OLEHKa pe3ylbTaTOB OCBOEHUS

0ro KOHTPOJISl yCIIeBAeMOCTH 00y4aI0 M XCH

y‘IG6HOI>'I AUCHUINIAHBI OCYHICCTBIIACTCSA

npernojaBarelieM B Ipoliecce MPOBEACHUS MPAKTUYECKUX 3aHITHI, KOHTPOJIbHBIX pador,

da TaKXE  BbIIIOJIHCHHUA O6y‘IaIOI_HI/IMI/ICﬂ

HUHAWBUAYAJIbHBIX

3aJaHui, JIOKJIAJIOB,

Mpe3eHTalui pe3yJbTaTOB O3HABATEIbHON EATEIbHOCTH.

PesynbTaThl 00ydeHus (OCBOEHHBIE YMEHHS,
YCBOEHHBIEC 3HAHUSA )

@DopMBI 1 METOBI KOHTPOJIS U OIIEHKA PE3yIbTaTOB
o0yJeHus

YMeETh:

- POBOJUTH HAOIOCHHS

nmabopaTopHble pabOThI, MPaKTHUYECKUE 3aHSATHS,

noMaIHue paboThbl

- INTAHUPOBATH U BBINIOJIHATE OKCIICPHUMEHTBIL

nmabopaTopHbIe PabOTHI, MPAKTUYECKHE 3aHATHUS,
ToMalrHue paboThl, UCCIIeIoBaTEIbCKas padoTa

BLIIBUT'aTh TMIIOTE3bI U CTPOUTH MOACIIN

nmabopaTopHbIe PabOTHI, MPAKTUYECKHE 3aHATHUSA,

ToMalrHue paboThl, UCCIIeIOBaTEIbCKas padoTa

[MPUMEHATH MOJyYEHHbIE 3HAHUS 10 (UHUKE I
Pa3HOOOpa3HBIX (bu3rIecKux
SIBICHU M CBOWMCTB BEILECTB, MPAKTUYECKOTO
MCIIOTh30BaHUS (PU3NYECKUX 3HAHUI

00BSICHEHUS

MpaKTUYEeCKHe pabOThl, UCCIIEA0BaTENbCKasl padboTast
pabota

OLICHUBATb NOCTOBCPHOCTH eCTeCTBeHHOHaquOﬁ

[IpakTHuecKue 3aHATUS

nHpOpMaINH;

MCII0JIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMECHUATIA00PaTOpHBIE pPa0OTHI, TNPAKTHYCCKUE 3aHSITHSA,
TS pelIeHus MPAKTHYCCKUX 3a/1a4ToMaIIHue paboThI

[MOBCETHEBHOM KHU3HHU, obecrnieueHUs

0e30I1aCHOCTHU COOCTBEHHOM JKHM3HU,

paIMOHAILHOTO TIPUPOJIONIOIL30BAHUS H OXPAHB]

OKpY>Karolleu cpebl

3HATH:

- CMBICT TOHSATUH: (QU3NYECKOE SBICHHE,KOHTPOJIbHASL pabora, JTIOMAIITHSS pabora,
CUII0TE3a, 3aKOH, Teopus, BEIIIECTBO,[IPAKTUUCCKUE 3aHITUS

B3aMMOJICHICTBUE,  AJICKTPOMArHUTHOE  TIOJE,

BOJIHA, ()OTOH, aTOM, aTOMHOE SO,

MOHM3UPYIONINE W3JIyU4CHHUs, IUIaHETa, 3BE3Ja,

rajgakThka, BeemeHnas




CMBICT  (DU3UYECKUX

YCKOpEHHe, Macca, Cuia,
a0coroTHAs

KHHCTHYCCKAss  JHEPTHUs
KOJAYECTBO TEIUIOTHI,

PIICKTPUYECKUM 3apsil

BEJIMYMH:
UMITYJIBC,
MEXaHU4YecKas HHEepPrusi, BHYTPEHHSSI SHEprus,
TeMIeparypa,

YaCTHII

‘cpenusis
BEIIECTBA,
AJIEMEHTAPHBIN

CKOPOCTb,
pabora,pabora

TeCTUPOBaHWE, KOHTPOJIbHAsI paboTa, jaboparopHas

CMBICIT  (PU3UUYECKHUX

MCXaHUKH, BCCMUPHOI'O TATIOTCHUA, COXPAaHCHUA

3aKOHOB

KJIACCHYECKOH

TEPMOJINHAMHUKH,
dhoTodrddekra

SHEPrUM, HUMITyJbCA U DIIEKTPUYECKOro 3apsia,
JJEKTPOMArHUTHOM  MHIIYKIUH,

- BKJIaJ, POCCHHCKHX W 3apyOeKHBIX ydueHbIx,CCTHPOBAHNC

OKa3aBIIMX HauOOJblllee BIMSHUE HA Pa3sBUTHUC

buzuKn

KOHTpOJIb H OICHKA PE3yJbTaTOB OCBOCHUA NTUCHMUIIJIUHBI

KoHTpoIs 1 OlLIeHKa PacKpHIBAIOTCS Yepe3 YCBOCHHBIC 3HAHUS U IPHOOPETCHHBIE
00yJaroImuMUCs YMEHHUs, HarpaBJieHHbIE Ha (JOpMUPOBaHKUE OOIIKX U MPOEeCCHOHATBHBIX
KomrieTeHIi. KoMnereHnmy 10mKHBI OBITH COOTHECEHBI € PEIMETHBIMU pe3ynbTaTaMu. Jlis
KOHTPOJISl M OLIGHKU PE3y/IbTaTOB 00YyUEHHsI MPETo1aBaTellb BEIOUpaeT POpMbI U METOMBI C

y4eToM MpodeccHoHaTU3aUN 00yUEHH 0 IPOrpaMMe TUCHUTIIHHBI.

Kox u HanmenoBanue
(hopMHUpPYEMBIX KOMIICTCHITUH

Pazngen/Tema

Tun oneHoYHEBIX
MEpONPUATHI

OK 01. Beibupars criocoOb1 Pasmen 1. Temsr 1.1., 1.2, 1.3

peleHus 3a1a4 Pazpen 2. Temn1 2.1., 2.2., 2.3.

npodeccruoHaNbHON Pazmen 3. Tems1 3.1.,3.2., 3.3., 3.4,

JEeSITeIbHOCTH MPUMEHUTEIBHO | 3.5.

K pa3JIM4YHBIM KOHTEKCTaM Pa31[en 4. TeMsl 41, 4.2,
Pazgen 5. Temnr 5.1., 5.2, 5.3.
Pazgen 6. Temnr 6.1., 6.2.
Pazpen 7. Temnr 7.1., 7.2.

OK 02. Hcnonb3oBaTh Pazmen 1. Temsr 1.1., 1.2, 1.3

COBpEMEHHEBIE CPEACTBA ITIOUCKA, Paznen 2. Temwr 2.1.,2.2., 2.3.

aHATN3a U HHTEPIPETALHH Paznen 3. Temsr 3.1., 3.2.,3.3.,

uH(bOpMALUY 1 34.,3.5.

uHpopMaLoHHbie TexHotoruy | Pasnen 4. Temsr 4.1., 4.2.

JUISL BBITIOTHEHHS 33129 Pasmen 5. Temwr 5.1., 5.2., 5.3.

pOdeCCHOHATBHOM Pasnmen 6. Teme1 6.1., 6.2.
Pazpen 7. Temnr 7.1., 7.2.

ACATCIIbHOCTHU

YCTHBIU OTPOC;

(bpOoHTaANBHBINA OIIPOC; -
OLICHKA KOHTPOJIBHBIX
pabor;

HaOJIFOEHUE 3a XOIOM
BBITTOJTHEHHS
nabopaTopHBIX padoT; -
OLICHKA BBITTOJTHEHHS
nabopaTopHBIX padoT; -
OLICHKA MPAKTHYECKUX
pabot (pereHus
KaueCTBEHHBIX,
pacyeTHBIX,
poheCCHOHAIBHO




OK 03. [1manupoBarb 1
peanu30BBIBaTh COOCTBEHHOE
npo¢eCCHOHANTBHOE U
JUYHOCTHOE pa3BUTHE,
MpeIPUHUMATENIbCKYIO
NesITeNIbHOCTh B
npodeccroHaabHOM chepe,
UCIIOJIb30BaTh 3HAHUS 110
(uHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYAIHIX

Pazpgen 1. Temsr 1.1.,1.2, 1.3
Pazpen 2. Temnr 2.1., 2.2., 2.3.
Pazpen 3. Temnr 3.1., 3.2., 3.3.,
34.,3.5.

Pazpen 7. Temnr 7.1., 7.2.

OK 04. DddexTuBHO
B3aMMOJICHCTBOBATH M pPaboTaTh
B KOJUICKTHBE U KOMaH/IC

Pazpgen 1. Temsr 1.1.,1.2, 1.3
Pazpen 2. Temnr 2.1., 2.2., 2.3.
Pazpen 3. Temn1 3.1., 3.2., 3.3,
34.,3.5.

Paznen 4. Temn1 4.1., 4.2.
Paznen 5. Temnr 5.1., 5.2., 5.3.
Paznen 6. Temn1 6.1., 6.2.
Pazpen 7. Temnr 7.1., 7.2.

OK 05. Ocy1iecTBisATh yCTHYIO
Y TUCbMEHHYIO KOMMYHUKAIIUIO
Ha TOCYIapCTBEHHOM SI3bIKE
Poccuiickont @enepanuu ¢
y4€TOM 0COOEHHOCTEH

Pazpgen 1. Temnr 1.1., 1.2, 1.3
Pazpen 2. Temnr 2.1., 2.2., 2.3.
Pazpen 3. Temnr 3.1., 3.2., 3.3.,
34.,3.5.

Paznen 4. Temu1 4.1., 4.2.

Pazgen 5. Temnr 5.1., 5.2, 5.3.

OPHUEHTHPOBAHHBIX 3a/1a4);
- OLICHKA T€CTOBBIX
3aJIaHUM;

HaOJIFOAEHUE 3a XOI0OM
BBIIIOJTHECHHU S
WHIWUBUIYAIbHBIX
MIPOCKTOB M OILIEHKA
BBIITOJTHEHHBIX
MIPOCKTOB; - OLIEHKA
BBIITOJTHECHHS JOMAIIIHUX
CaMOCTOATEILHBIX
paboT; - HabmoneHne u
OIIEHKAa PEILICHUS Keiic-
3aJ1a4; - HaOII0eHUE U
OLICHKA JICJIOBOM UTIPHI;
9K3aMeH

COLIMAIILHOTO U KYJIBTYPHOTO
KOHTEKCTa

Paznen 6. Temn1 6.1., 6.2. Paznen
7. Temnr 7.1., 7.2.

OK 07. ConericTBOBaThL
COXPAHEHUIO OKPYKaIOIIEeH
Cpelbl, pecypcocOepexeHuIo,
MIPUMEHATH 3HAHUS 00
M3MEHEHUU KJINMara,
MIPUHIIMIIBI OEPEKITUBOTO
MPOU3BOICTBA, Y)PEKTUBHO
JIEWCTBOBATh B UPE3BbIYANHbBIX
CUTYaIHIX

Pazpgen 1. Temer 1.1., 1.2, 1.3
Pazpen 2. Temnr 2.1., 2.2., 2.3.
Pazpen 3. Temnr 3.1., 3.2., 3.3.,
34.,3.5.

Paznen 4. Temn1 4.1., 4.2.
Pazgen 6. Temnr 6.1., 6.2.
Pazpen 7. Temnr 7.1., 7.2.

IIpuMepsl MaTepuaJIoB VIl TEKYyLIeld NPOBEPKU M OLEHKU 3HAHUH M YMEHH I

KonTtpoabHnasi padora Ne2 «OCHOBBI 3JIEKTPOANHAMHUKI

Bapuant Nel.

1. DnexTpoH, NBUTAsCh B AJIEKTPUYECKOM II0JIe, M3MEHSET CBOI cKOpocTh oT 200 kMm/c no

10000xm/c. UeMy paBHa pa3HOCTh MOTCHIIMAIOB MEXAY HAYATbHOW M KOHEUYHON TOUYKAMH MTyTH?




2. B 0OmHOPOTHOM DJEKTPUYECKOM II0JIE HAXOAWUTCs mbutMHKa Maccoi 40¢10-8 rp. obmamaer
zapsiiom 1,6 +10-11Kn. Kakoit gomkeH ObITh O BEIMYUHE HANPSHKEHHOCTH IOJIS, YTOOBI IIBUTMHKA
ocTajach B IOKOE.

3. JIBa Toueunsix 3apsga 6,6 «<10-9Kin u 1,32°10-8Kn mHaxoautcest B Bakyyme Ha pacctosauu 40 cm
apyr ot apyra. KakoBa cuia B3auMOAEHCTBUS MEXY 3apsiiaMu’?

4. Tlouemy KOHIEHCATOPHI , MUMEIOIIME OJMHAKOBBIE E€MKOCTH, HO pacCUMTaHHbIE HAa pa3HbIE
HANpsDKEHUS . MMEIOT HEOIMHAKOBBIE pa3Mephl?

5. Kakyro momanbs J0KHBI MMETh IJIACTUHBI IUIOCKOTO KOHJIEHCATopa IJsl TOro YTOOBI €ro
AJIEKTPOEMKOCTh ObuTa paBHa 2 MK®D, ecnm MEXIy IUTACTHHAMHU IIOMEIIACTCS CIION  CITFOJIBI

tonmuuou 0,2 mm? (e =7).

Bapuant Ne2.

1. Kongencarop snexkrpoeMkocthio 0,02 Mk® umeer 3apsan 10-8 Kin. KakoBa HampsskeHHOCTH
AJIEKTPUUYECKOTO TIOJSI MEXIy €ro OoOKJIaJKaMH, €CId pacCTOSIHUE MEXAYy IUIAaCTUHKaMU
KOHJIEHCATOPa COCTaBIISAET 5 MM.

2. Ha kakoM paccTOsiHMM HaXOoJATCs IPyT OT Apyra Touyeunble 3apsaabl S HKi u 8 HKi, ecnm oHu B
BO3/yX€ B3aUMOJICHCTBYIOT APYT C APYroM ¢ cuioit 2¢10-6H?

3. Kakoit momxHa OBITh HAMPSHKEHHOCTH TOJIS, YTOOBI TTOKOSIIIIUNACS SJICKTPOH MOTYYHIT YCKOPEHUE
2¢1012m/c2.

4. Kak pa3HOCTh MOTEHLMATIOB MEXAY JABYMS TOUYKAMH IOJsI 3aBUCUT OT pabOThI 3JIEKTPHUUECKOTIO
noJist?

5. Kakyio paboTy HE0OXOAMMO COBEPIIUTH Ul YHAIECHHUS IUAJIEKTPUKA C JUICKTPUYECKON
IIPOHUIIAEMOCTBIO 6 U3 KOHJEHCATOpa, 3apsDKEHHOIro 10 pasHoctu mnorteHuuanos 1000 B ?

[Tnomane nnactud 10 cM2, pacCTOSIHUE MEXIY HUMHU 2 CM.

IlepeyeHb BONPOCOB /il MOATOTOBKH K 3a4eTy
1. ®usnveckue BenuuuHsbl (cuctembl CU, CI'C). [IpsiMbie 1 KOCBEHHBIE U3MEPEHUS.

2. MonekynspHoe B3aumojeicTeue. J{uddysus. ArperatHoe COCTOSHUE BEIECTBA.
3. T'a3000pa3Hoe cocTosHuE BemecTBa. JlaBiaenue raza. Bakyym. Mex3Be3qHbIH ras.
4. 3aBUCHMOCTD JIaBJICHUS ra3a OT TeMIepaTyphl. AGCOIIOTHBIN HOJIb.

5. Bayrtpennss sueprus Tena. TemnooOmeH..

6. ITapoob6pazoBanue. Konnencanus. Mcnapenue.

7. Kunenue xuakocTu. 3aBUCUMOCTb KMUIIEHUS OT JaBieHus. [I[pumenenue.

8. Bmaxxnoctb Bozayxa. Touka pocsl. [lonsitue 06 atmocdepe.



9. XKunkoe cocrosiHue BemecTBa. IloBepxHOCTHBIN ci10i. IloBEpXHOCTHOE HATSHKEHHUE.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

AMopdHBIEC BEIIECTRA.

Tepaoe Teno. Kpucrtamibsl. Buabl KpUCTaIIIMYECKUX CTPYKTYP.

Bunsl nedopmaruii. Ypyrocts, miIacTUYHOCTb, XPYIKOCTb U TBEPAOCTD.

ITnaBnenne. Kpucrammsanus. PactBops! u crinasel. McnapeHne TBEpIbIX TEI.

Tennosne pacmupenue tei. Ero 3HaueHue B mpupoie U TEXHUKE.

AnepHas moaens ctpoeHus aroma. CTpoeHHE aTOMOB Pa3INYHbIX XUMUYECKUX 3JIEMEHTOB.
DJIeKTpU3alus Mpyu CONMPUKOCHOBEHUH HE3apsKEHHBIX Tel. 3akoH Kyrona.
DJeKTpuUecKoe MmoJie Kak 0coObli B MaTepuu. HanpsKeHHOCTD 3JIEKTPUYECKOTO TOJI.
IIpoBOAHMK M IHMANEKTPUK B dEKTpUUecKoM node. [longpuzanus qusnekTpuka.

Dnekrpuyeckas eMkocTh. KonaencaTopsl. CoeTMHEHHS KOHASHCATOPOB B OaTapero.

20.Tok B npoBogHuKax. Hanpskenue, cuia Toka, CONpOTUBIICHHUE.

21.

22.

23.

24.

25.

26.

3akon OMa it yyacTka Lenu. 3aBUCUMOCTb COMPOTUBIICHUS OT MaTepHUallau pa3MepoB.
3aBUCHMOCTb COMOTHUBIJICHUS OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.
[TocnegoBarenbHOE U MapalieIbHOE COCTUHEHUE MTOTPEOUTENEH DIIEKTPOIHEPTUH.
Dnektpuyeckas 6arapes.

TenmoBoe AeHCTBUE AIEKTPUUECKOTO ToKa. KOpoTKkoe 3aMbIKaHUE.

DNEKTPOIN3 U €T0 UCIIOJIb30BaHUE. AKKYMYJITOPBI.

27 Nonunsamus ra3os. [limasma.

28.

29.

30.

31.

32.

33.

35

36.

37.

38.

BakyymHasie nammisl (1104, TPUO).

[IpoBOHUKH, TOTYTIPOBOHUKHU, TUAAEKTPUKU. [10TynpOBOIHUKOBBIE U0 U TPUO.
B3anmopeiictBue TokoB. MaruutHoe nosie.. UHayKius.

Hamaranuusanue. J[BuskeHuUe 3apsiia B MAarHUTHOM TIOJIE.

NHIyKTUBHOCTD. DIIeKTpOMarHuTHast MHAYKIUS. CauoOMHIYKIIHS.

Koneb6anus. [TapameTpsl K01€06aTeIbHOTO TBIKEHUS.

. Maremarnueckuii ¥ pu3HUEeCKUil MassTHUKH. [[puMeHEHNE MasSTHUKOB.

VYnpyrue konebanus. Pacnpoctpanenue kojaeOaHMA.
Buner konebanuii. CrnoxxeHue koneOanuii. 3aTyxaHue KoieOaHui.

Bremnyxnennsie konebanus. Pezonanc. [Ipumenenue.



39. 3Byk. ' pOMKOCTb, HHTEHCUBHOCTb, TEMOpP M BbICOTa TOHA 3BYKa.

40. OtpaxxeHue, MOTJIONIEHUE 3BYKa, YIbTPa U HHPPA3BYK.

41. Ilepemennsiii Tok. Tpanchopmarop. [IpeoOpazoBaHme MEPeMEHHOTO TOKA.

42. DneKTpoMarHuTHbIE BOJHBI. Pagnonokanus.

43. BosiiHOBas ¥ KBaHTOBasi TeOpUU cBeTa. ONTHYECKask INIOTHOCTD CPEJIBI.

44. TlpenomMiieHre, OTPaKEHUE U PA3JIOKEHUE CBETA MPU MPOXOKICHUU TPAHUIL CPE.
45. Ontuueckue auH3bl. DOKYCHOE pacCTOSHUE.

46. Ontuueckue mpudopsl. ['nas.

47 arepdepenuns u nudpaxuus ceeta. [lomspuzanus BoH.

48. lucniepcus cBeta. L{Beta Ten. MH(pakpacHslii U ynbTpaHoIeTOBBIN CIIEKT.

49. IlIkana 3JIeKTPOMarHuTHHIX BOJIH. KocMudeckue u3mydeHus.

50. Cas3b cniekTpa ¢ TeMIEpaTypor U IBUKEHUEM CBETAIIETOCS CBETA.

51. TenoBoe U XMMUYECKOE JIEUCTBUE CBETA.

52. ®oro3 ekt Ha OCHOBE KBAaHTOBOM Teopuu. POTOINEMEHTHI, (POTOCONPOTUBICHUS.
53. Slnepuas peakmus. PaquoakTUBHOCTh U €T0 MPOHHUKAIOIIAS CIIOCOOHOCTbD.

54. llennas siaepHas peakuus. SaepHbIil B3pbIB.

55.5nepHblil peakTop U €ro NpUMEHEHHE.



4. MeToanuyecKue YKazaHnud Qs oﬁyqammnxcsl M0 OCBOCHHIO JTUCIMITIJINHBI

[Ipuctymass k W3y4eHHIO JUCHUIIINHBI DU3MKa, CTYAEHT JOJDKEH O3HAKOMHTHCS C
comepkaHueM naHHOW «Pabouelt y4eOHOW MporpaMMbl TUCHUIUIMHBDY C T€M, YTOOBI UMETh
YeTKOe MPEeJICTaBlIEHHE O CBOei padore.

HSY‘-IGHI/IG AUCIHUITIINHBI OCYH.[GCTB.H}IGTCSI Ha OCHOBC BBIJJAHHBIX CTyILeHTy
HpeHOHaBaTeJIeM peKOMeHI[aI_[I/II\/II II0 BBIIIOJJHCHHUK BCEX BaI[aHI/Ifl, HpeI[yCMOTpeHHBIX
y4eOHBIM TUIAHOM U TIPOTPAMMOIA.

B mepByto ouepear HEOOXOAMMO  YACHHTH IEJb W 3aJadydl  HM3ydaeMou
JTUCIUTIINHBI, OLIEHUTh O0BEM Marepuanga, OTBEACHHOTO JUIsi HW3Y4YEHHsS CTYACHTaMHU
CaMOCTOATENILHO, MO00paTh OCHOBHYIO W JOTIOJHUTEIBHYIO JIUTEPATYPY, BHIIBUTh HauOoJee
Ba)KHBIE TTPOOJIEMBI, CTOSIINE TTO BOMPOCAM U3y4aeMOU TUCIIUTUIUHBI.

BI:IHOJIHGHI/IC 3aI[aHPII>'I OCYH.[GCTBJISIQTCH B COOTBECTCTBUHU C yqe6HBIM INIAHOM
nu HpOI‘ paMMOﬁ. OHI/I JOJIPDKHBI BBIITOJIHATHCS B COOTBECTCTBUHA C METOANYCCKUMU
peKOMCHHaHI/IﬂMI/I, BbIJJAHHBIMHU Hpenoz[aBaTeneM, n HpeI[CTaBJIeHBI B yCTaHOBHeHHBIG
MPENoaBaTeNIeM CPOKHU.

N3yuas mepBOUCTOYHUKH, IEIECO00pa3HO 3aKOHCIIEKTHPOBATh TOT MaTEpHall, KOTOPBIHA
HE COOO0IIaNCs CTyJAeHTaM Ha JICKITHSX.

Ha 3aHsATHSX JEKIMOHHOTO M MPAKTHYECKOTO XapakTepa CTyIAeHTaM sl padoThI
TpeOyeTcs: TeTpab JAJIs 3aIUCH JICKIUN U 3aIaHUMH.



5.YueOHas iuTepaTrypa u pecypchbl HHPOPMANUOHHO-TEJIEKOMMYHHUKAIIMOHHOMN CeTH
"UnTepHer"

5.1. OcHoBHas TUTEpaTypa

1.Uzeprun, Dnyapa Tumodeesny. @usnka: yueOnuk st 10 kiacca o6meoopa3oBaTenbHBIX
opranuzanuii. bazoBeiii ypoBens/ 3. T. Mzeprun- Mocksa : OOO "Pycckoe cnoBo-y4ueonnk", 2021
-272 c.

2.Mzeprun ,Onyapa Tumodeesny. Pusnka: yaedbnuk ams 11 knacca o0mieo0pa3oBaTeTbHBIX
opranuzanuii. bazoBeiii ypoBens/ 3. T. Mzeprun- Mocksa : OOO "Pycckoe cnoBo-y4ueonuk", 2021

=272 c.

3.Mskumes ['ennaauii SAxosnesud, byxosies bopuc bopucosuu, Corckuit Hukonait HukonaeBuu
®wusnka. 10 knacc. bazosblit u yriyonéunsiit yposau/moa pen. H. A. IMapdentreBa- Mocksa :
[Ipoceemenne,2023-432

4.Aizennion, Anexcanap Epumony. dusmka : yaeOHHUK U TIPAKTUKYM JJISI CPETHETO
npodeccnonansHOro oopazoBanus / A. E. Ali3eHII0H. - 2-¢ u3A., ucnp. u jnom. - Mocksa : FOpaiir,
2020. - 335 c. - Tekcr: anexktponHsiit. - URL: https://urait.ru/book/fizika-449185. - Pexxum nocryna:
JUIsL aBTOPU3UD. NIOJIb30BaTEICH

5.I'opnau, Buxtop BacunbeBnu. @usnka : yueOGHOe mocodOue i CpeHero npophecCHOHATBHOTO
oOpasoBanus / B. B. I'opnau. - 2-e u3z., ucnp. u gon. - Mocksa : FOpaiit, 2020. - 215 c. - TekcT:
anekTpoHHbIH. - URL: https://urait.ru/book/fizika-449062. - Pexwum qoctymna: 1jst aBTOPU3HP.
ITonws3oBarenen

5.2. JlonoJIHUTENbHAS JIUTEpATYpa
1.I'opnau, Buktop BacunbeBnu. @usnka : camocTosaTeNbHas padoTa CTyAeHTa : yudeOHOe

nocobue 11t cpenHero npodeccuoHanbHoro oopaszoBanus / B. B. 'opnau, H. A. MBanog, M.
B. Ilnactununa. - 2-e u3a., ucnp. u non. - Mocksa : FOpaiit, 2020. - 168 c. - Tekcr:
anexTpoHHbIH. - URL: https://urait.ru/book/fizika-samostoyatelnaya-rabota-studenta-449113.
- Pexxum nocryna: 1 aBTOpU3Hp. MOJIb30BATENECH

2.3oteeB, Anapeit Bnagumuposuu. @usnka : 1abopaTopHble 3a7auu : yaeOHOe ocodue s
cpenHero npodeccuonanbHoro oopazosanus / A. B. 3orees, B. b. 3aiines, C. JI. Aneknepos.
- 2-e u3x., uctp. u goi. - Mocksa : Opaiit, 2019. - 251 c. : uin. - TekcT: 3IeKTPOHHBIM. -
URL: https://urait.ru/book/fizika-laboratornye-zadachi-438441. - Pexxum moctyma: mis
ABTOPHU3HP. MOJIb30BATENCH

3.3oteeB, Anapeit Bnagumupouy. @u3nka : MexaHuKa. DJIEKTPUUYECTBO U MArHETHU3M :
yaeOHoe rmocodue Il cpeanero npodeccruoHanbHOTO oOpasoBanus / A. B. 3otees, A. A.
CxuisiHKHH. - 2-e u3g. - Mocksa : FOpaiit, 2019. - 244 c. : un. - Tekct: anektpoHHsbIil. - URL:
https://urait.ru/book/fizika-mehanika-elektrichestvo-i-magnetizm-446515. - Pexxum nocrymna:
JUIS aBTOPHU3HP. TOJIb30BaTeNei

4.KanamnukoB, Hukonait [TapnoBuy. @usuka : B 2 4. : yueOHUK U IPAKTUKYM JUIsL CPEIHETO
npodeccuonanbroro oopazoanus. Y. 1 / H. I1. Kanamuukos, C. E. MypaBses. - 2-¢ u3f.,
uctp. u gom. - Mocksa : FOpaiit, 2020. - 254 c. - TekcT: anexktpoHHbiid. - URL:



https://urait.ru/book/fizika-v-2-ch-chast-1-449060. - Pexxum mocTyma: 1j1s aBTOPH3UP.
M0JIb30BaTENEN
4.KanamnukoB, Hukonait [TapnoBuy. @usuka : B 2 4. : yueOHUK U IPAKTUKYM JUIsL CPEIHETO
npodeccuonanbHoro oopazoBanus. Y. 2 / H. I1. Kanamuukos, C. E. MypaBbes. - 2-¢ u3z.,
ucnp. u gon. - Mocksa : IOpaiit, 2020. - 244 c. - Tekcr: anekTpoHHbIi. - URL:
https://urait.ru/book/fizika-v-2-ch-chast-2-449061. - Pexxum mocTyma: Jij1st aBTOPH3HUP.
MI0JIb30BaTENEN
4 KanamnaukoB, Hukomnaii [1aBmoBuy. dusuka : rpaduyeckre METOIbI pEIICHUS 3a/1ay :
yaeOHoe ocobue 1t cpeHero nmpodeccuonanbHoro oopasoanus / H. I1. Kanamnaukos, B.
. KowkuH. - 2-e u3a., ucnp. u pon. - Mocksa : FOpaiit, 2020. - 250 c. - Tekcer:
anekTpoHHbIH. - URL: https://urait.ru/book/fizika-graficheskie-metody-resheniya-zadach-
452419. - Pexxum nocryna: 1sl aBTOPU3UP. MOJIb30BATEIEH
Kouees, A. A. ®usuka. MonekyinspHas Gu3nKa, TEePMOIMHAMUKA, SJICKTPUUYECTBO U MarHETHU3M
: yue6. mocobue must CITO / A.A. Kouees ; HoBocuO. Hatl. uccien. roc. yH-T. - MockBa : A [1n
Ap Menmna ; Capatos : [Ipodobpazosanue, 2020. - 135 c. - Tekct: anexTponnsiid. - URL:
http://www.iprbookshop.ru/9603 1.html. - Pexxum goctyna: 1ist aBToOpu3up. MoJIb30BaTeeH
Kpapuenko, Huxomait FOpreBuny. ®usnka : y4eOHHK U TPAKTUKYM JISI CPETHETO
npodeccuonanbHoro oopazosanus / H. F0. KpaBuenko. - Mockaa : FOpaiir, 2020. - 300 c. -
Texct: anextponnslit. - URL: https://urait.ru/book/fizika-451749. - Pexxum noctyna: mmis
aBTOPU3UP. [10JIb30BATEIIEH
. Jleryra, C. H. ®u3uxa. MonexymnspHas ¢usuka : yaed. mocoodue anst CI1O / C.H. Jleryra, A.A.
Yakak ; denep. roc. OroxeT. 00pazoBar. yuapexaeHue Boicil. oopazoaHus "OpeHOypr. Toc.
yH-T". - CapatoB : [Ipodo6pazoBanue, 2020. - 231 c. - Tekcr: anexkTpoHHbIA. - URL:
http://www.iprbookshop.ru/92189.html. - Pexxum goctyna: st aBTOpu3Hp. MOJIb30BaTECH
. Jleryra, C. H. ®u3uka. Onekrpocraruka : yued. mocooue mis CI1O / C.H. Jleryra, A.A. Yakaxk ;
®denep. roc. OIOHKET. 00pa30BaT. YUpEKIeHHE BbIcII. oOpa3oBanus "OpeHOypr. roc. yH-T". -
Caparos : [IpodoGpazoBanue, 2020. - 177 c. - TekcT: anekTponHsIii. - URL:
http://www.iprbookshop.ru/92190.html. - Pexxum noctyna: uis aBTOpH3HP. MOJIb30BaTENICH
Mycun, Opat Pammmrosuu. ®usuka : koyiebaHus, ONTHKA, KBaHTOBasA (PU3MKA : ydeOHOe
nocobue 11 cpeanero npodeccuoHanbHoro obpazosanus / 0. P. MycuH. - 2-e uza., ucnp. u
nom. - Mockaa : FOpaiit, 2020. - 329 c. - Tekct: anexktponHbii. - URL:
https://urait.ru/book/fizika-kolebaniya-optika-kvantovaya-fizika-449189. - Pexxum noctyma: mis
ABTOPHU3HP. MOJIb30BATEIICH
Mycwun, FOpat PamutoBuy. ®u3nka : MexaHuKa : yaeOHOe TocoOre sl CPeTHETO
npodeccuonansHoro oopazosanus / FO. P. MycwuH. - 2-e u3n., uctp. u goi. - Mocksa : FOpaiir,
2020. - 262 c. - Tekcr: anexTponHsbIi. - URL: https://urait.ru/book/fizika-mehanika-449190. -
Pexxum octyma: 1 aBTOPU3HP. MOJIb30BATEIICH
Mycun, FOpat Pamurosuu. ®@usnka : MeXaHHKa CIUIONIHBIX CPel, MOJIEKYJIsIpHas (GU3UKa U
TepMOAMHAMUKA : ydeOHOe TTocoOue Isi cpeHero npodeccuoHanbHoro oopazosanus / 0. P.
MycuH. - 2-e u3n., ucnp. u goim. - Mocksa : FOpaiit, 2020. - 163 c. - TekcT: 31eKTPOHHBIN. -
URL: https://urait.ru/book/fizika-mehanika-sploshnyh-sred-molekulyarnaya-fizika-i-
termodinamika-449191. - Pexxum goctyna: ajis aBTOPU3HP. MOJIb30BATEICH
Mycun, Opart PammroBuu. ®u3nka : 31€KTPUYECTBO U MarHeTH3M : yuebHoe rmocodue amst
cpenHero npodeccuonaabHoro oopazosanus / FO. P. MycuH. - 2-e u3a., ucnp. u aon. - Mocksa



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

: FOpaiit, 2020. - 261 c. - Tekct: anekrponnbiit. - URL: https://urait.ru/book/fizika-
elektrichestvo-i-magnetizm-448575. - Pexxum moctyna: A aBTOPU3HP. MOTh30BaTENICH
Ocenenunk, FOpuit CemenoBuu. ®uznka. MoaynbHbIi Kypc [DneKTpoHHBIH pecypce] : yueol.
noco6ue st CIIO / FO. C. Ocenenuuk, I1. K. Camoiinenko, T. H. Tounnuna. - DneKTpoH. IaH.
- Mockga : FOpaiit, 2018. - 526 c. : ni. - Tekct: anexTponHsbIi. - URL:
https://urait.ru/book/42F 1B9E2-26 EF-4C90-B595-3668F62893B5/fizika-modulnyy-kurs. -
Pexxum noctyna: ajist aBTOpU3UP. MOJIb30BATENIEH

[Tapmakos, A. H. ®usuka B 3agavax : Makpocuctemsl : yueb. mocodue mas CITO / AH.
[Tapmakos.. - Caparos : Aii [Iu Ap Menua [u ap.], 2020. - 183 c. - TeKCT: 3NEKTPOHHBIN. -
URL: http://www.iprbookshop.ru/88763.html. - Pexxum nocrymna: s aBropusup.
[Tonp3oBareneit

[MTapmrakos, A. H. ®u3nka B 3agayax : Mexanuka : yue0. mocobue s CI1O / A.H. ITapmakos. -
Caparos : Al [Iu Ap Menua [u np.], 2020. - 198 c. - Teker: anekTponHsiid. - URL:
http://www.iprbookshop.ru/88764.html. - Pexxum noctyna: st aBTOpU3Hp. MOJIb30BaTEICH
[Tapmakos, A. H. ®usuka B 3agauax : Onrtuka : yue6. mocooue mst CITO / A.H. ITapmakos. -
Caparos : Aii [ITu Ap Meaua [u ap.], 2020. - 146 c. - Tekcr: anekTpoHHbIi. - URL:
http://www.iprbookshop.ru/88765.html. - Pexxum goctyna: 11t aBTOpu3up. MOJIb30BaTeCH
[MTapmrakos, A. H. ®u3nka B 3aayax : DnekTpoMareTusM : yued. nocoodue ans CI1IO / AH.
[Tapmakos. - Caparos : Aii [Iu Ap Menua [u ap.], 2020. - 199 c. - TekcT: 31€KTpOHHBIH. -
URL: http://www.iprbookshop.ru/88766.html. - Pexxum nocrymna: ans aBropusup.
M0JIb30BaTENEN

PaukoB, Muxaunn FOpeeru. @usznueckre OCHOBBI U3MEPEHUH : yueOHOe TTocoOre ISl CPETHETO
npodeccuoHanbHOro oopazosanus / M. FO. Paukos. - 2-e u3., ucrp. u gom. - Mocksa : FOpaiit,
2020. - 146 c. - Tekcr: anexkrponnsbIid. - URL: https://urait.ru/book/fizicheskie-osnovy-
izmereniy-453773. - Pexxum ocTyma: 1t aBTOPHU3UP. MOJIb30BaTeen

Ponnonos, Bacunuit Hukonaesud. ®usuka : yaeOHOE mocoOre Isi CpeTHETO
npodeccuonansHoro oopazosanus / B. H. Poguonos. - 2-e u3n., ucrnp. u gor. - Mocksa :
FOpaiir, 2020. - 295 c. - Tekct: anexktponHsId. - URL: https://urait.ru/book/fizika-449186. -
Pexxum octyma: 1 aBTOPU3HP. MOJIb30BATEIICH

Ponnonos, Bacunuit Hukonaesuy. @usnka ams KOJUIemKel : yaeOHOe mocoOue st CPeTHETO
npodeccuonanbHOro oopazosanus / B. H. Poqnonos. - Mocksa : FOpaiit, 2020. - 202 c. -
Tekcr: anextponnsiid. - URL: https://urait.ru/book/fizika-dlya-kolledzhey-449187. - Pexxum
JOCTYMA: sl aBTOPU3UP. TOJIb30BaTeNeH

Cypuxkos, Bukrop BacmibeBud. EcrecTBo3Hanue : ¢pusuka : yaeOHOE TocoOre sl CpeTHETO
npodeccronanbHoro oopazosanus / B. B. Cypukos. - 6-e u3a., ucnp. u aon. - Mocksa :
FOpaiir, 2020. - 143 c. - Tekct: anexkrponHsId. - URL: https://urait.ru/book/estestvoznanie-
fizika-454741. - Pexxum noctyna: it aBTOPU3HUP. MOJIb30BaTeNei

TapacoB, Oner Muxaitnosuu. ®usnka : yaedHoe nocodue / O.M. Tapacos. - Mocksa : DOPYM
[1 mp.], 2019. - 432 c. : un. - Tekcr: anekTpoHHBIN. - URL:
https://znanium.com/catalog/document?id=363555. - Pexxum nocTyma: 1j1st aBTOpHu3up.
[0JIb30BaTENEeN

Tpodumona, Taucust iBanoBHa. PykoBOACTBO K pemieHnro 3a1a4 no ¢pusuke : yaebHoe mocodune
11 cpeanero npodeccuonanbHoro oopaszoanus / T. U. Tpodpumosa. - 3-e uza., ucop. u J01. -
Mockga : FOpaiir, 2019. - 265 c. - Teker: anekrponssii. - URL:



20.

21.

22.

23

24.

https://urait.ru/book/rukovodstvo-k-resheniyu-zadach-po-fizike-426398. - Pexxum noctyma: mis
aBTOPU3UP. [10JIb30BATEIIEH

Yakak, A. A. MonekynsapHas pusuka : yued. mocodue st CIIO / A.A. Yakak ; mox pexn. M.I'.
Kyuepenko ; @enep. roc. Or0mKeT. 00pazoBat. yupexaeHue Beicil. o0pasoBanus "OpeHOypr.
roc. yH-T". - Caparos : [Ipodobpa3zoBanue, 2020. - 377 c. - Tekct: anexkrponHsIii. - URL:
http://www.iprbookshop.ru/91895.html. - Pexxum goctyna: 1ist aBTOpu3up. MOJIb30BaTeCH
UYakak, A. A. ®usnka : yaed. nocooue aisa CI1O / A.A. Yakak ; Deaep. roc. OI0KET.
oOpazoBar. yupexacHue Beicil. oopazoBanus "OpeHOypr. roc. yH-T". - Capartos :
[TpodobpazoBanue, 2020. - 541 c. - Tekct: anekTponnsbIi. - URL:
http://www.iprbookshop.ru/92191.html. - Pexxum nocryna: uis aBTOpH3HP. MOJIb30BaTENICH
Yakak, A. A. ®u3uka. JluHaMHKa MEXaHUYECKOTO ABMKEHHUS : yuel. mocodue ans CI1O / ALA.
Yakak ; @enep. roc. O101KeT. 00pa3oBaT. yupexkaeHue Boicil. oopazoBanus "OpeHOypr. roc.
yH-T". - Caparos : [IpoobpazoBanue, 2020. - 113 c. - Tekcr: anexkrponnsiit. - URL:
http://www.iprbookshop.ru/92188.html. - Pexxum goctyna: 11t aBTOpu3up. MOJIb30BaTEICH

. Yakak, A. A. ®uzuka. Pu3nyeckre 0OCHOBBI MeXaHUKH : yueO. mocooue st CI1O / A.A. Yakak

; denep. roc. Or0mKET. 00pa3oBaT. YUpeKaAeHUE BhICII. 00pa3oBanus "OpeHoOypr. roc. yH-T". -
Caparos : [IpodobpazoBanue, 2020. - 180 c. - Tekct: anekrpoHHbIH. - URL:
http://www.iprbookshop.ru/91903.html. - Pexxum noctyna: uis aBTOpH3Hp. MOJIb30BaTENICH
Yakak, A. A. ®usnka. DIEKTPUUIECTBO U MarHeTusM : y4ue0. mocobue s CI1O / A.A. Yakax ;
@enep. roc. O10KET. 00pazoBaT. yupexaeHue Boicil. oopazoBanus "OpeHOypr. roc. yH-T". -
Caparos : [IpodoGpa3zoBanue, 2020. - 237 c. - TekcT: anekTpoHHbIH. - URL:
http://www.iprbookshop.ru/91904.html. - Pexxum goctyna: 1ist aBTOpU3Hp. MOJIb30BaTEICH

HNuTepHeT-pecypcesl:
1. www.wikipedia.org (caift OO1IeIOCTYTIHON MYyJIbTUSA3BIYHON YHHBEPCAIbHON WHTEPHET-

SHIUKJIOTICTUN ).
2. www.school-collection.edu.ru («Equnas  xosutekiuu  1UGPOBBIX  00pa30BaTEIbHBIX

pecypcoBy).
3. www.simvolika.rsl.ru (caiit «I'epObI ropooB Poccuiickoii deneparm).




6. MaTepuajibHO-TeXHUYecKasA 0a3a, MHPOPMAIMOHHbIE TEXHOJOTHMH, IPOrPAMMHOE
o0ecrneyeHue U NHPOPMALMOHHBIE CIPABOYHbIE CHCTEMbI

Peanuzanus mporpaMMsl AUCHUILUIMHBI TPEOYET HAMUYHS y4eOHOTO KabuHeTa (PU3MKH.
Ob6opynoBanue yueOHOTO KaOuHeTa:

1. [udposas nadopatopust o Gpu3MKe 11 yIUTENS;
2. Hudposas maboparopust o pu3uKe 151 yUCHUKA;
3. Becwl TexHUUECKHE C pa3HOBECAMU,
4, KomruiekT amst 1abopaTopHOTO MpaKTUKyMa IO ONTHKE;
5. KommuiekT 1151 1abopaTOpHOTO MPaKTHKyMa 110 MEXaHHKE,
6. KoMmmiekr  mnst mabGopaTopHOTo MPaKTUKyMa TIO
MOJICKYJISIPHOM (PU3HMKE U TEPMOJMHAMUKH;
7. KoMmmiekr  mns  mabGopaTopHOTO MPaKTUKyMa TIO
JNEKTPUUYECTBY (C TEHEPATOPOM);
8. KoMruiekT muist u3ydeHus: BO30OHOBIISIEMBIX UCTOYHUKOB SHEPTUU (COTHEYHOMH,

BETPOBOM HEPTUH, OMO-, MEXaHUYECKOH U TePMOIIEKTPUUECKON IHEPTeTUKN );
9. AwmrmiepmeTp 1ab0opaTOpHBIi;
10. Bonbr™merp 1a60paTOPHBIIL;
11. Komnopumetp ¢ HaOOPOM KaTOPUMETPHUCCKUX TEI,
12. Tepmomerp naGopaTtopHbIii;

13 Kommiext IJId U3YUCHUA OCHOB MCXAaHHKH, ITHCBMATUKHU U BO300HOBIIEMBIX
HNCTOYHHUKOB DHCPI'UH,

14. Bapomerp-anepous;

15.  Biok nmuTaHuUs peryinupyeMBblii;

16. Be6-kamepa Ha HOABUKHOM IITATUBE;

17. Buneokamepa st pabOThI ¢ ONTUYECKUMHU TPUOOpaMHu;

18. T'eneparop 3ByKOBOIf;

19. Turpomerp (mcuxpomerp);

20. T'pys HaGOpHBII;

21. JIlnHaMOMETp NEMOHCTPALMOHHBIN;

22. KoMIUIEKT  HOCYIBI JIEMOHCTPAIIMOHHON ¢
HPHHAIIEKHOCTAMU;

23.  MaHoMeTp KUAKOCTHOU I€MOHCTPALHOHHBIN;

24. Merp AEMOHCTPALMOHHBIN;

25. MHUKpPOCKOII IEMOHCTPALMOHHBIN;

26. Hacoc BakyymubIii KoMoBckoro;

27. Cronuk noabeMHBIH;

28. IlIraThB JeMOHCTPAIMOHHBINA (PHU3NUECKHIA;

29.  DueKTpOIUTUTKA;

30. HaGop AeMOHCTPAIIMOHHBIN M0 MEXAHUIECKHM SIBICHHUSIM;

31. HaGop AeMOHCTPAIMOHHBINM MO JUHAMHMKE BPAIIaTEIbHOTO JIBUKCHUS;

32. Habop AeMOHCTPAIMOHHBIN M0 MEXAHUYCCKUM KOJICOAHUSIM;

33. Ha6op neMOHCTpPAIMOHHBINA BOJHOBBIX SBJICHHIA;



34.
35.
36.
37.
38.
39.
40.
41.
42.
43,
44,
45,

SIBJICHHUAM,

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Benepko Apxumena;

MasTauk Makcsenia;

Ha6op Ten paBHOTO 00BEMA;

HaGop Ten paBHOI Macchl;

[Tpubop a1t nemoHcTpaIuu aTMOCHEpPHOTO TaBJICHHUS;
[Tpu3ma, HAKJIOHSIOMIASICS C OTBECOM;

Poluar neMoHCTpalMOHHBIN;

Cocynsl cooOmIarmuecs;

CrakaH OTJIMBHOW IEMOHCTPALIMOHHBIN;

TpyOka HeroToHa;

[ITap ITackains;

HaGop naeMoOHCTpanMOHHBIM 10 MOJEKYJSIpHOW — (HU3HKe

Habop neMoHCTpanoHHBIN TTO Ta30BBIM 3aKOHAM;
Habop xanwiispos;

TpyOxa it fIeMOHCTpaIiy KOHBEKIIUU B KUIKOCTH;
Hunuuapsl CBUHIIOBBIE CO CTPYTOM;

[ITap ¢ koJybIIOM;

BEICOKOBOJIBETHEIM UCTOYHHK;

I'eneparop Ban-ge-I'paada;

Ho3umertp;

KamepToHbl Ha pe30HAHCHBIX SIIUKAX;

Kommiexkr  mpuGopon u MPUHAMICKHOCTEH ISt

ACMOHCTpalnun CBOMCTB SJICKTPOMArHUTHBIX BOJIH;

56.

Kommekr  mpubopos UL U3YYeHHUSA MPUHIIUIIOB

paavoInpuemMa U paauonepeaayn;

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

KommnekT npoBoioB;

Marsut ayroo06pa3Hsblii;

Marsur noJIoCOBOW J€MOHCTPALIMOHHBIM;
Maruna snektpodopHas;

MasaTHHK JIEKTPOCTaTUYECKUN;

Ha6op mo n3y4eHno MarHuTHOTO TIOJIST 3EMITH;

N TCIIJIOBBIM

Habop nemMoHCTpalnoHHBINA 110 MarHUTHOMY IIOJIO KOJIBLEBBIX TOKOB;

HaGop neMoHCTpaliMOHHBIN TI0 MOTYIPOBOHUKAM;
Habop neMoHCTpanoHHBIN TTO TTOCTOSHHOMY TOKY;

HaGop neMOHCTpalMOHHBIH MO AMEKTPHYECKOMY TOKY B BaKyyMe;

Habop neMoHCTpanoHHBIN 110 3JIEKTPOANHAMUKE,
HaGop anst 1eMOHCTpalliy MArHUTHBIX TTOJIEH;
HaGop mist neMoHcTpaIuy 3IeKTPUIECKUX MOJIeH;
Tpancdopmarop yueOHbINH;

ITamouka cTeKIIHHASL,

ITanouka >00HUTOBAS;

[Tpubop Jlenua;



74.  Crpenku MarHuTHBIE HA IITATHBAX;

75.  CynraH 31eKTpOCTaTHICCKHIA;

76.  IlITaTHBBI M30JIHUPYIOLIKE;

77. DaekTpoMarHut pa30OpHBI;

78. Habop JeMOHCTPAIMOHHBIN 110 TE€OMETPHUYECKOM OITHKE;
79. Habop AeMOHCTPAIMOHHBIN [0 BOJHOBOM OITHKE;

80.  CrekTpocKom ABYXTPYOHBIN;

81. Habop criekTpaibHbIX TPYOOK C HCTOYHUKOM THTAHHUS;
82.  VcraHoBka juis uzydenus Gporodddexra;

83. HaGop aeMOHCTPAMOHHBIIH 10 TOCTOSHHOM T1anKa;

84. KoMmmwiekT  HarJSIHBIX — TOCOOHI IUIE  TOCTOSTHHOTO
MCTIOJIB30BAHUS;
85.  KomrmiekT noptpetoB 1ist 0hopMIICHHUs KabHHETa,

86. KoMIUIEKT JeMOHCTPAIMOHHBIX yUEOHBIX Ta0JIHII.

[Tpu HaIMYMK HEOOXOIUMOTO 00OPYIOBAHUS 3aHIATHSA 1O (PU3UKE B HEKOTOPBIX CITydasix
MOT'YT IIPOBOJUTHCA B UMCIOIIUXCS B O6p330BaTCJ'H>HOI\/'I opraHu3alii MaCTCpPCKUX HUJIN
1abopaTopuUsX.

3.2. Uudopmanmonnoe obecredeHrue o0 yIeHms

1. Jnist peanuzanuu mporpaMMbl OMOIHOTEYHBIN (POHA 00pa30BaTENbHOM OpraHU3aLIH
JIOJDKEH MMETh TTeYaTHbIE W/WIN 3JIEKTPOHHBIE 00pa3oBaTeIbHbIC U HH(POPMAIIMOHHBIE PECYPCHI,
PEKOMEH0BaHHBIE JUIsl HCIIOJIB30BaHUS B 00pa30BaTEIbHOM POIIeCcCe, HE CTapIIE MATH JIET C
MOMEHTA U3aHHS.

2. PexoMeHyeMble neuaTHbIC U3JaHUs TI0 peau3alnu o0eo0pa3oBaTeIbHON
JTUCIUTITMHBI TIPEJICTABIICHBI B METOIMYECKUX PEKOMEHAIUAX IO OPTaHU3aIluH 00YUICHHUSI.



