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1. IMACHOPT IPOTPAMMBI YYEBHOM JUCLHUILJINHBI
AVIL11 ®uszuka

1.1. Ob6saacTh npuMeHeHUs1 pado4eil MporpaMmsl.

Pabouas mporpamma yueOHo# aucrurinabl JIYII.11 ®dusuka spnsercsa ya-
CTBIO MMPOTPaMMBI TIOJIFTOTOBKH CHEIUATUCTOB cpeaHero 3BeHa (nanee — [IIICC3) B
cootBeTcTBHM ¢ DPI'OC CIIO no cnenuansroctu 09.02.07 MudopmaninoHHsie cu-
CTEMBI U TPOTPaMMHPOBAHUE.

Pabouast mporpamMmma y4eOHOM MTUCIUTUIMHBI MOXKET OBITh MCIOJb30BaHa MPHU
M3Yy4eHUHU 00Ie00pa30BaTEIbHBIX AUCIUIUIMH HA CIEIUATBHOCTIX TEXHHUECKOTO
npodwist B 00pa30BaTEeNbHBIX OPTaHU3AIUSAX CPEAHETO MPodheCCHOHATBLHOTO 00-
pa3oBaHUs.

1.2. Mecto yueOHoi nucuuninnbl B cTrpykrype HITCC3.

VYuebnas mucummumHa JIVII.11l ®dusuka sBiasercs y4eOHOM IUCIMILTHHOM
ob1eo6pazoBarenbHOro yueoHnoro nukiaa @I'OC cpennero obiero oopa3oBaHusl.

B npodeccrnonanbHbIX 00pa30oBaTENbHBIX OPTaHU3ANMIX, PEATH3YIONTUX 00-
pa3oBaTeNbHYIO MIPOTrpaMMy CPEIHEro 001Iero o0pa3oBaHus B Mpeaeaax OCBOCHUS
[ITICC3 na 6a3e ocHOBHOTrO 00111eTO 00pa3zoBaHus, yueOHas auciurinHa JIYIL11
dusnka u3ydyaeTcs B 001Ieo0Opa3oBaTeibHOM IHKIe yueOHoro miana IITICC3 Ha
0a3ze OCHOBHOTO OOIIEro oOpa3oBaHUs C MOJIYUYEHHEM CpeaHero odiiero oopaso-
BaHU.

1.3. leau u 3aga4yu y4eOHOM AMCHUILIMHBI — TPeOOBAaHUS K pe3yJibTaTam
OCBOCHUSA Y4eOHOM AMCIUIIIUHBI:

OcBoenue conepxanus yuyeoHo nucuuruinHel JIYIIL.11 dusuka obecneyu-
BaeT JOCTHKEHUE CTYIEHTAMM CIIECAYIOIINX PE3YIbTATOB:

® JIUYHOCHHDIX:
— YyBCTBO FOPJIOCTH M YBAKEHHS K UICTOPUU U JOCTHXKCHHUSM OTEYECTBEHHOM (hui-
3UYECKOM HayKH; (DU3WUECKU T'PAaMOTHOE MOBEACHUE B MPO(PEeCcCHOHATBLHON Jesi-
TEIHHOCTH U OBITY TIPH OOpAIllEHUU ¢ TPUOOpPaMu U YCTPOMCTBAMU;
— TOTOBHOCTH K TIPOJOJDKEHHIO 00pa30BaHMS U TOBBINICHUS KBATH(DHUKAIIN B U3-
OpaHHOU MPodheCCUOHAIBHON EATEIBHOCTH U 0ObEKTUBHOE OCO3HAHUE PO (Pu-
3MYECKUX KOMIICTCHIIMH B 3TOM;
— YMEHHE HCIIOJIh30BaTh JOCTIKEHUS COBPEMEHHON (PU3NUecKor HAyKu U (U3H-
YECKUX TEXHOJIOTHH NJIsi TOBBIMICHUS COOCTBEHHOTO MHTEIICKTYyaJIbHOTO Pa3BH-
THUS B BBIOPaHHOW MPOQPECCUOHAIIBHON ACSTEIBHOCTH;
— YMEHHE CaMOCTOSITEIBHO JOOBIBATh HOBBIEC IS ce0s (hU3MUecKue 3HAHUS, WC-
TIOJIB3YSI JIJISl ATOTO JTOCTYITHBIE UCTOYHUKHM HH(POPMAIIUH;
— YMEHHE BBICTPAWBaTh KOHCTPYKTUBHBIC B3aMMOOTHOIICHHUS] B KOMaHJIE 1O pe-
IIEHUIO OOIINX 3a]1a4;



— YMCHHUC YIIPABJIATDH CBOEH I103HABATEIHLHOU ACATCIbHOCTBIO, ITPOBOAUTL CAMO-
OICHKY YPOBHA COOCTBEHHOTO HHTCJUICKTYAJIbHOI'O PA3BUTHA,

* MemanpeomMemHbix:
— HCMOJB30BAHKUE PA3IMYHBIX BUOB MO3HABATEIBHOM NEATEIBLHOCTH JUJISl pelle-
HUS PU3NYECKUX 3a/1a4, TPUMEHEHNE OCHOBHBIX METOIOB MO3HAHUS (HAOIIOICHUS
OMHCaHUs, U3MEPEHUS, IKCIIEPUMEHTA) JUIsl U3yUEHUs Pa3IUYHBIX CTOPOH OKpY-
JKarolien JeHCTBUTEIbHOCTH;
— HCTOJB30BAHME OCHOBHBIX MHTEJUICKTYAJIbHBIX OMEpaIliii: TOCTAHOBKHU 3aJ1auH,
dbopMyIMpOBaHMS TUTIOTE3, aHATIN3a U CUHTE3a, CPAaBHEHMS, 0000IIEHNS, CHCTEMa-
TH3AIMH, BBISIBJICHUS TMPUYUHHO-CICACTBEHHBIX CBS3€H, TOWCKA aHAJIOTOB, (op-
MYJIMPOBAHUS BBIBOJIOB JIUIS U3YYCHHS PA3IUYHBIX CTOPOH (PU3HUECKUX OOBEKTOB,
SBJICHUM W MPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJIMMOCTh CTAIKHUBATHCS B
npodeccruoHansHO chepe;
— YMEHHE TCHEpUPOBATh UJCH U ONPEACIIATh CPEICTBA, HEOOXOIUMBIE IS UX pe-
aNnuM3aInu;
— YMEHHE HCIOJIb30BaTh Pa3JIMYHbIE WCTOYHHKHU JJIs TOJydeHUsl (puamyeckomn
uH(pOpMaIH, OLIEHUBATH €€ IOCTOBEPHOCTH;
— YMEHHE aHAJM3UPOBATh U MPEICTABIATh HHPOPMAITHIO B PA3IMYHBIX BHJIAX;
— yMEHHUE NYOJUYHO MPEJCTaBISATh PE3yJbTaThl COOCTBEHHOTO HCCIEIOBAHMS,
BECTH TUCKYCCHH, TOCTYITHO U TAPMOHUYHO COYeTast cofepkanue u GOpMBI Tpe/-
cTaBsieMol HHGOpMAIINH;

® NpeoMemHbix:
— c(hopMHpPOBAaHHOCTH MPEACTABIECHUN O POJU U MecTe (PU3UKU B COBPEMEHHOM
HAyYHOW KapTHHE MHpA; MOHUMaHUE (PU3UYECKOW CYIIHOCTU HAOJIOJAEMBIX BO
Bcenennoit sinenuit, poiau ¢uznkd B (HOPMHUPOBAHUM Kpyrozopa U (PyHKIIHO-
HAJIBHOM IPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUs MPAKTUYECKHUX 3a/1ay;
— BIIAJICHHE OCHOBOMOJATAIOMNMU (PU3NIECKUMU TOHSATUSIMHU, 3aKOHOMEPHOCTSI-
MU, 3aKOHAMHU M TEOPUSMHU; YBEPEHHOE HCIOJIb30BaHNE (PU3NIECKON TEPMHHOJIO-
MU ¥ CHMBOJIUKH;
— BIIAJICHHE OCHOBHBIMH METOJIaMH HAYYHOTO MO3HAHUs, MCIOIb3yeMbIMU B (-
3UKe: HAOJIIOACHUEM, OIMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM,;
— yMeHusi 00pabaThiBaTh Pe3yjIbTaThl U3MEPEHUN, OOHAPYKUBATH 3aBUCUMOCTD
MEXITy PU3NIECKUMU BEIMUYUHAME, OOBSICHATD MOJIyYCHHBIC PE3yIbTaThI U JIe1aTh
BBIBOJIBL;
— c(OopMHUPOBAHHOCTH YMEHHUS periaTh GU3NUECKUE 3aaUH;
— c(hopMHpOBAaHHOCTH YMEHHS IPUMEHSATH MMOTYUYCHHBIE 3HAHUS JJI O0BSICHEHUS
yCIIOBUH MpoTeKaHus (GU3MUECKUX SBICHUH B MPHUPOE, MpOodeCcCHOHaTBHON cde-
pe ¥ JIs IPUHATHUS IPAKTUYSCKUX PEIICHUH B MIOBCETHEBHOM YKU3HU;
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— c(OpMUPOBAHHOCTH COOCTBEHHOMN MO3UIMU MO OTHOILIEHUIO K PU3NYECKON MH-
dbopmanuu, noxyyaeMoi U3 pa3HbIX HCTOYHUKOB.

1.4. PexomeHayemMoe KOJHYECTBO YaCOB HA OCBOEHHE MPOrpaMMbl y4eOHOW
AUCHUTLINHBI:

Bcero o6nem oOpaszoBarensHO# Harpy3ku 156 yacoB, B TOM ducie:

- yueOHbIe 3aHATHA 116 "acos;

- nabopaTtopHbie pabotsl 40 gacos



2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCIUITIJINHBI

2.1. O0bem yueOHOM JUCHUIIMHBI U BU/bI Y4eOHOH padoThl

Bupg yueOHoi1 padoThI Oo6bem yacos
Bcero 00beM o0pa3oBaTe/ibHOM HATPY3KH 156
Bcero 3ansTnii 156
B TOM YHCIIE:
- Y4EOHBIE 3aHATHUS 116
- TabopaTopHbIe pabOThHI 40

- KOHCYJIbTallUU -

- KypcoBas pabota (IpoeKT) (eciu npedycmompeno) -

Y4yeOHasti ¥ NPOU3BOACTBEHHAs]  NPAKTHKA  (eciau

npeoycmMompeHo)

[IpomexxyTounas arrecranus B popme 1u¢depeHunpoBaAHHOIO 3a4eTa




2.2. TemaTu4ecKuii J1aH U coaep:xkanue yueoOHou nucuunannbl AYIL.11 dusuka

HaumeHnoBanue Copep:xanue y4eOHOro MaTepHaJia, JIaGopaTopHbIe pa00ThI U NPAKTHYECKHE 3aHATHS, CAMOCTOSATEIbHAS O0Bem Ypogensn
pa3aesoB M TeM padoTta o0yuaroumuxcs, KypcoBasi padora (MpoeKT) 4acoB OCBOCHMS
1 2 3 4
BBenenne Conepxanne yueOHOro MaTepuaia 2 2
®usnka — QyHIaMeHTaJIbHAs HAayKa O IpHpojae. EcrecTBeHHOHAYUYHBII METOJ MO3HAHUS, €r0 BO3MOXKHOCTU M TPaHUIIBI ITpUMe-
HUMOCTH. DKCIIEpUMEHT M TeOopHusi B Ipoliecce Mo3HaHus npupoipl. dusndeckas Benuunna. [lorpemnoctu usmepenuit gpusnye-
ckux BennynH. Pusnyeckue 3aKoHbl. [paHuIbl IPUMEHNMOCTH (u3nuecKux 3akoHOB. [ToHsTHE 0 PU3MUecKol KapTHHE MHUpA.
Pazgen 1. 30 2,3
Mexanuka
Tema 1.1. ConeprkaHue yueOHOr0 MaTepHaa: 6
Kunemaruka PaBHOMepHOE npssMonuHeliHOE nBUkeHUE. [IpsAMoIMHEiHOE paBHOYCKOPEHHOE BHKeHUE. PaBHOMEpHOE ABUKEHUE TOUYKHU 110
OKpPY>KHOCTH.
Tema 1.2. Copepxanne yaeOHOro MaTepuana; 4
Junamuka. BsaumoneiicTBue Ten B mpupojie. 3akoHbI MexaHuku HproToHa
3aKOHBI MEXaHUKHI
Tema 1.3. Copneprxanne yueOHOTo MaTepHana; 4
Cubl B MEXaHUKE Cuutel B ipupoge. ['paBuranmonssie criabl. CHIIBI YIPYTOCTH M TPEHHUS
IIpakTnyeckue 3aHATHUS: 2
WccnenoBanre IBUKEHUS TeJl MO IEUCTBUEM MOCTOSIHHOW CHJIbI
Tema 1.4. Copepxanre yaeOHOr0 MaTepuana; 4
3aKOHBI COXPaHEHHS B MeXa- | 3aKOH COXpaHEHHs UMITYJIbCa. 3aKOH COXPAHEHHs YHEPTHU
HHUKE IIpakTHyeckue 3aHATHA: 2
CoxpaHeHe MEXaHUYECKOW YHEPTUH IO ACHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH
Tema 1.5. Copepxanne yaeOHOr0 MaTepuana; 6
Mexanuueckue Mexannueckue konebanus. ['apmonnyeckue konebanus. Konebarensubie cuctembl. CBoOOAHBIE U 3aTyXatoiue Konebanus. Pac-
KOJIeOaHUS U BOJHBL. TIpocTpaHeHue KojebaHuii B yrpyroii cpene. [IpomgonpHbIe U omepeyHble BOIHEL. XapaKTepUCTHKH BOJH. Y paBHEHHUE BOJIHEBL Pe-
30HAHC.
[pakTnyeckue 3aHATHS: 2
OmnpeneneHne yCKOpeHHs: CBOOOTHOTO MaIeHUs ¢ TOMOIIBI0 MATEMAaTHYECKOTO MasiTHUKA.
Pazgen 2. MoJiekyasipHas 26 2,3
(pu3uka u TepMOAMHAMHKA
Tewma 2.1. Conepxanne yueOHOTO MaTepuaia 6
OCHOBBI MOJIEKYJTISIPHO- Ocnosnble nonoxxenust MKT. Monens uneansHoro rasa. Mzonpoueccst. TemnepaTypa. DHeprus TeI0BOro JBHKEHUS MOJIEKYIL.
KUHETHUYECKON TEOpUU.
MneanbHblii ra3
Tema 2.2. Copepxanne yaeOHOT0 MaTepuaia 4
B3anMHoe nipeBpaieHme Hacpiennslii nap BiaxkHocTh Bozayxa JKujikoe cocTosiHME BELLECTBA
YKAJKOCTEN U ra3oB. IIpakTHyeckue 3aHATUSA V3MepeHne OTHOCUTENLHON BIIAYKHOCTH BO3yXa 2




Tema 2.3. Coneprxaane yueOHOr0 MaTepHuaja: 2
CBolicTBa TBEPABIX TEI. TBépaoe cocTosHme BemmecTB. Jledopmanus TBEPABIX T
JlaGopaTopHnas pa6oTa: M3mepeHre MOyl yIPYTOCTH PE3UHBI 2
Tema 2.4. Copneprxaane yueOHOrO MaTepHaa; 8
TepmoanHamuKa. [TnaBneHue u KpUCTAITU3aLUUS TBEPABIX Tel. BHyTpeHHss sHeprus tein. [lepBoe Hauano repmoauHamuku. Bropoe Havano tepmo-
JMHAMHKA
JlaGopaTopHnasi padora «OnpenesieHne yAEIbHON TEIJIOEMKOCTH BELIECTBAY. 2
Paspea 3. 86 2,3
OCHOBBI 3J1eKTPOCTATHKH U
3JIEKTPOAMHAMMKH (BKJIIO-
4yasi ONITHKY).
Tema 3.1. Conepkanne yueOHOro MaTepuaa 8
DJeKTpocTaTHKa OnexTpu3anys Tel. DHEPreTHYECKHE XapaKTePHCTHKH AIICKTPHUECKOTO MO, DICKTPOEMKOCTb.
IIpakTHyeckue 3aHATHA: 3MepeHre EMKOCTH KOHIEHCATOpa 2
Tema 3.2. Conepkanue yueOHOro MaTepHasa 10
3aKOHBI TOCTOSTHHOTO ITocTostHHBIN 3nekTpudeckuil Tok. CoeTMHEeHne POBOAHMKOB. TemnoBoe neiicTBrue Toka. MICTOYHMKH TOKa
3NEKTPUYECKOTr0 TOKa JlaGopaTtopHbie padoThi: OnpenencHue yaeabHOTO COMPOTHBICHUS BemecTsa, OmnpeneneHue TemMnepaTypHoro koadduimenra 12
COTIPOTUBIICHHS Meau, M3ydenne 31eKTpuiecKor e ¢ MapauleIbHbIM, T0CIeI0BATeIbHBIM, CMEIIAHHBIM COETMHEHHEM COIPO-
tusneHnit, smeperne D/1C 1 BHYTPEHHETO CONPOTHBIICHNUS HCTOYHHKA TOKA, V3yueHne paboThI IOTyTPOBOAHUKOBOTO IpHOOpa
Tema 3.3. Copepxanre yueOHOT0 MaTepuaa; 12
MaruutHoe none MaruautHoe nosie. MarautHele cuiibl. MarHuTHbIE BELIECTBA U UX CBOMCTBA
JladopaTopnasi pa6ora Onpenenenrne HHAYKTUBHOCTH KaTYIIKH 2
Tewma 3.4. Copepxanne yaeOHOTO MaTepHuaia 8
Ilep eMeHHHUﬁ SJICKIPHIC- | TTepemennslii anekTpudeckuii Tok. Tpancdopmarop
CKHH TOK Llenb nepeMeHHOro TOKA ¢ AKTHUBHBIM, MHIYKTUBHBIM H MKOCTHBIM COIIPOTHBJICHUEM.
JlaGopaTopHbie padoThl: V3ydenue paboTsl TpaHchopmMaTopa. Llenb nepeMeHHOro ToKa ¢ Mociie/[0BaTeIbHBIM COSIMHEHHEM aK- 6
THUBHOTO U éMKOCTHOTO COIIPOTHBIICHUH
Tema 3.5. Cojneprxkanue y4eOHOro Marepuaia 8
DNeKTpOMAarHUTHBIE KonebaTenbHbIi KOHTYp
KoJeOaHus
Tewma 3.6. Conepxanne yueOHOTO MaTepuaia 14
Onrunka IMpupona ceera. ['eomerpuueckas ontuka. OTpaxkeHue 1 npesnomieHue ceera. JIinassl. MHTepdepenums u audpakuus csera. Bus
3JIEKTPOMAarHUTHBIX u3nydeHuil. KopnyckyasipHO-BOJHOBOH Ayaau3m
IIpakTHuyeckue 3aHATHA: 4
Onpenenenne nokasarens npejaomiieHns crexia. [loctpoenne n3o6pakeHnit B TOHKUX JuH3aX. OIpeaeneHue JJIMHbI BOJIHBI C M0-
MOIIBIO AU(PPAKIHOHHON PEIIeTKH
10 2

Pasnen 4. CTpoenne atoma
¥ KBaHTOBas QU3NKa.




Tema 4.1.
SIBnenust, 00ObACHUMEIE
KBAaHTOBBIMHU CBOMCTBAMU

Conepxanne yueOHOrO MaTepuaia

Bremnnit potordpdext. UzmMepenne paboTHI BEIX0a YIEKTPOHOB.

H3JIy4YeHUs
Tema 4.2. Coneprkanne yueOHOTO MaTepHaa 6
Dusrka aroma Omsuka atoma. CriekTpsl m3mydeHus yactull. Kiaccudukanms 3JieMeHTapHBIX YacTHI.
W aTOMHOTO sApa. PagmoakTHBHOCTE. DHEpPrus paguoakTUBHOTO pacnana. [Ipakrmaeckue 3aganns: OnpeaencHne IpoIyKTOB SACPHBIX PeaKIuil 1

BBIUUCIICHHE YHEPTUH, BBIACIISIIONIEICS TPU SASPHBIX PeaKLUAX

JlaGopaTopnas pa6oTa 3ydeHue TpeKOB 3apsDKECHHBIX YacTHII B Kamepe Bunscona 2

JuddepennnpoBanHblii 3auer 2

Bcero: 156

10

10




3. YCJOBUS PEAJIM3AILIMUA PABOYEHA ITPOTPAMMBI YYEBHOM JUC-
OUIIJIMHBI AYIL11 ®u3uka

3.1. TpeOoBaHU K MHUHHMMAJBHOMY MATEPHAJBbHO-TEXHUYECKOMY oOlecmeue-
HUIO.

Peanuzaums yueOnoit auctmmumsasl JIYII.11 ®usmka ocymecTtiseTcss B
yueOHOM kabuHeTre «Duszuka, ecTeCTBOZHAHHE.

OGopynoBanne yudeOHOro kabuHera (B TOM 4HCIEe J1abOpaTopHOE
000py10BaHUe):

— MOCAJ0YHBIC MECTA MO KOJUYECTBY O0yUaIOUTXCS;

— pabouee MecTO Mpemno1aBaTes;

— mKagbl 111 KOMILTIEKCHOTO METOUYECKOTO 00ECIICUeHUS;

— HarJIsJHbIe MOCOOMS (KOMIUIEKThI yU€OHBIX TA0JIHIIL, IJIAKATOB, TOPTPETHI

— BBIJAIOLIUXCS YUYEHBIX U T.I1.);

— IEMOHCTpALlMOHHOE 000py10BaHUE (0OIIEro Ha3HAYEHUS U TEMATUYECKUE

HaOOPKI);

— nabopaTopHoe 000pyaoBaHue (00IIEero Ha3HAYEHUSI U TEMAaTHUYECKHE

Ha0OpBbI, B TOM YHUCJIE JJIsl IOCTAHOBKH IEMOHCTPAIMOHHOTO U YYEHUYECKOTO

AKCIIEPUMEHTA);

— CTaTUYECKHUE, TMHAMUYECKHUE, IEMOHCTPAI[MOHHBIE U pa3daTOYHbIE MOJIEIH,

BKJIIOYAsl HATypaJibHbl€ OOBEKTHI;

— BCIIOMOTraTeabHOE 000pyAOBaHHUE.

TexHuueckue cpeacTBa 00ydeHHUS:
— MHOTO()YHKIIMOHAIbHBIN KOMITJIEKC TIPETIo1aBaTers;
— HHPOPMAIIMOHHO-KOMMYHHUKAITMOHHBIE CPEJICTBA;
— 3KpPaHHO-3BYKOBBIE MOCOOMS;
— KOMIUIEKT AJIEKTPOCHA0KEHUST KaOMHETOB.

3.1. Mupopmanuonnoe odecnieyenue o0yuenus. [lepedyeHb pekoMeH yeMbIX
yueOHbIX n31aHuil, UHTepHeT-pecypcoB, JONMOJHUTEIbHON JUTEPATYPHI.

OCHOBHBIC HCTOYHUKH:

1. Topnau, B. B. ®usuka. 3amaun, Tectel. Metoasl pemeHus : yaeOHOe mocooue st
cpenHero npodeccuoHanbHOro oopasosanus / B. B. 'opmau. — Mocksa : U3natens-
ctBO IOpaiir, 2022. — 301 c. — (IIpodeccrnonansuoe oopazoBanue). — ISBN 978-5-
534-08112-1. — URL : https://urait.ru/bcode/494416
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B. l'opnmau. — 2-¢ u3j., nepepad. u jgon. — Mocksa : M3aarensctBo IOpaiit, 2022, —
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npodeccuonanbHoro oopaszoanus / B. I1. 3amypaes, A. I1. Kanuanna. — Mocksa :
WznarensctBo [Opaiit, 2022. — 191 ¢. — (IIpodeccuonanpHoe oOpa3oBaHue). —
ISBN 978-5-534-11094-4. — URL : https://urait.ru/bcode/495721

Kanamaukos, H. I1. ®usuka B 2 4. Yacth 1 : y4eOHUK U MPAKTHUKYM JUIsI CPEITHETO

npodeccuonansHoro obpazosanus / H. I1. Kamammnukos, C. E. MypaBseB. — 2-¢
u3J., uchp. u gon. — Mocksa : U3natensctBo Opaiit, 2022. — 254 ¢. — (IIpodec-
cuoHanmpHOe  oOpaszoBanme). — ISBN  978-5-534-09159-5. — URL :

https://urait.ru/bcode/491306

I[OHOJIHHTCJ]I)HLIC HCTOYHHUKH

1.

BonHoBast onTuka : yuebHOe mocobue aiis cpeaHero npohecCuoHaaIbpHOro 0opa3oBa-
Hus / A. B. Muxenscon, T. U. [Nanmymmnaa, A. A. Tloe3uep, A. I'. 'odpman ; mox 06-
et penakiuend A. A. IToBsnepa. — Mocksa : M3narensctBo FOpaiit, 2022. — 118 c.
— (IIpodeccuonanpHoe odOpazoanue). — ISBN 978-5-534-08093-3. — URL :
https://urait.ru/bcode/493624

O®uszuka: konebanus U BoJHBL. JlabopaTopHbIl MpPakTUKYM : yuyeOHOe mocobue s
cpenHero npodeccuoHanbHoro oopasosanus / B. B. T'opnau, H. A. UBanos, M. B.

[Tnactununa, A. C. PyGan ; nox penakmueii B. B. I'opnava. — 2-e uzn., ucrp. u J1011.
— Mocksa : U3narensctBo FOpaiit, 2022. — 126 ¢. — (IIpodeccronanbsroe oOpaszo-
Banue). — ISBN 978-5-534-10140-9. — URL : https://urait.ru/bcode/491751

bopnosckuid, I'. A. ®usuka B 2 T. Tom 1 : yuebHOE mocobue njisi cpeaHero npodeccu-

oHanmpHOTO OoOpazoBanus / I'. A. bopmosckuii, D. B. Bypcuan. — 2-e u3a., ucnp. u
nor. — Mocksa : U3natensctBo FOpaiit, 2022. — 242 ¢. — (IIpodeccronanbHoe 00-
pazoBanue). — ISBN 978-5-534-09574-6. — URL : https://urait.ru/bcode/493265

bopnosckuit, I'. A. ®usuka B 2 1. Tom 2 : yuebHOE Tocobue sl cpeHero npodeccu-

oHaipHOTO OOpazoBanus / I'. A. Bopmosckwmii, D. B. Bypcuan. — 2-e u3a., ucnp. u
non. — Mocksa : U3znarensctBo FOpaiit, 2022. — 299 ¢. — (IIpodeccuonanbroe 06-
pasoBanue). — ISBN 978-5-534-09572-2. — URL : https://urait.ru/bcode/493266

BacuibeB, A. A. ®usuka : yuebHOE mocobue il cpeaHero mpoecCHOHATBHOTO 00-

pasoBanusi / A. A. Bacunbes, B. E. ®enopos, JI. JI. XpamoB. — 2-e u3[1., UcOp. 1 JOII.
— Mocksa : U3narensctBo FOpaiit, 2022. — 211 ¢. — (IIpodeccuonansnoe odpaszo-
Banue). — ISBN 978-5-534-05702-7. — URL : https://urait.ru/bcode/492136

lopnau, B. B. ®usuka. 3anaun, tectsl. MeToabl pemeHus : yueOHoe mocobue s

cpennero npodeccuoHanbHOro oopazosanus / B. B. 'opmau. — Mocksa : U3gatens-
ctBO IOpaiir, 2022. — 301 c. — (IIpodeccrnonansuoe oopazoanue). — ISBN 978-5-
534-08112-1. — URL : https://urait.ru/bcode/494416
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HNHuTepHeT-pecypcsl:

1. http://srtv.fcior.edu.ru/ - ®enepanbHblii 1EHTP  WHGOPMAITMOHHO-
00pa3oBaTeNIbHBIX PECYPCOB;

2. https://dic.academic.ru/ - Akagemuk. ClioBapH 1 SHIIMKJIOIIC/IHH,

3. https://interesnoe.me/source-22602265 - Books Gid. DnekTpoHHas OnOIMoTeKa);
4. www.globalteka.ru - I'mo6anreka. I'mobGanbHas OMOIHOTEKA HAYYHBIX PECYPCOB;

5. www.window.edu.ru - EnnHoe 0KHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam;

6. www.school.edu.ru - Poccuiickuii 00pa3oBaTeibHbIN MOpTal. JJOCTYIIHOCTD,
Ka4yecTBO, 3 (HEKTUBHOCTH;

7. www.ru/book - DnextpoHHast OMOIMOTEUHAs CHCTEMA,

8. www.alleng.ru/edu/phys.htm - O6pa3zoBatenbhbie pecypesl MuTepHETa — DH3UKA,;
9. www.school-collection.edu.ru - Enunas kosutekuus nudpoBbIx 00pa30BaTeIbHbIX
pecypcoB;

10. https://fiz.1sept.ru/fizarchive.php - yueGHO-MeTOAMYECKUIT )KypHAT «DU3HKaR;
11. www.nuclphys.sinp.msu.ru - SinepHast pusuka B UnTepHere;

12. www.college.ru/fizika - IToaroroBka k EI'3;

13. http://kvant.mccme.ru/ -Hay9HO-IONYJISIPHBINA (PU3NKO-MATEMATHYSCKHUH KypHAI

«KBauTY.

13


http://www.globalteka.ru/
http://www.window.edu.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.nuclphys.sinp.msu.ru/
http://www.college.ru/fizika

4.  KOHTPOJIb U OLIEHKA PE3VJLTATOB OCBOEHMS YUYEBHOI
JTUCTUTLITAHBI

KonTposb u onleHKa pe3yabTaTOB OCBOCHUS YU€OHOW TUCIMILUIMHBI OCYIIECTB-
JsieTCsl TpemnojaBaTeseM B Mpolecce MPOBEACHUSI MPAKTUUECKUX 3aHSATUN, KOH-
TPOJBHBIX PabOT, TECTUPOBAHUE, @ TAKKE BBHIMOJHEHUSI OOYYAIONIMMUCS BHeaylU-
TOPHOM CaMOCTOSITENIbHON pabOThl, MHAUBUAYAIbHBIX 3aJaHUM, YIIpaKHEHUH, TPOECK-
TOB.

Pe3yJIbTaTbI 06y‘1e1mﬂ (DOPM])I U METOAbI KOHTPOJIAA
(OCBOQHHLIe YMeHnusi, yCBOCHHbIE 3HaHI/lﬂ) U OIICHKMU PE3YyJIbTATOB 06yqemm

VYMeHHs TOCTaHOBKH LieJeH AeATEeIbHOCTH, IUIaHUpoBaHus co0- | HaOmioneHue 3a pesyibraTaMu  ydarmxcs.
CTBEHHOI NESATENbHOCTH Ul JOCTH)KEHHS IOCTABJICHHBIX Liesied, | AHanm3 pemeHus puauueckux 3anad. Muau-
Npe/IBUICHHUS BO3MOXKHBIX pe3yJIbTaTOB 3THX ACHCTBUIi, OpraHn3a- | BuayaibHas M (poHTanbHas Oecexa c yda-
UM CAMOKOHTPOIISl U OLIEHKU MOTY4YE€HHBIX PE3YIBTATOB. HOIMMUCS; OLEHKA yMEHHUS Y4YallUXCs BECTH
PazBuTHE CIOCOOHOCTH SICHO ¥ TOYHO M3JIaraTh CBOU MBICIH, JOTH- | HAOJIIOJCHUE M EJIaTh BBIBOJIBI.

YecKd 0OOCHOBBIBATH CBOIO TOUKY 3PEHHMS, BOCIIPHHUMATh U aHAJIH-
3UpOBaTh MHEHUS COOECEAHUKOB, ITPU3HABAs PABO JIPYroro 4eso-
BeKa Ha MHOe MHeHHe. [Ipon3BeneHne n3MepeHus: GU3NUECKUX Be-
JIMYMH U OLIEHKA IPAHULBI IOIPEUTHOCTEN U3MEPEHUN
IIpencraBneHue rpaHyibl IOIPEIIHOCTEH U3MEPEHUI IIpU MOCTPO-
eHHMU rpauKoB. YMEHHE BBICKa3bIBATh TMIIOTE3bI IS OOBSICHEHUS
HaONIOAaeMbIX SIBJICHMHA. YMEHHE TpelularaTh MOJENHU SIBICHUH.
YxazaHue rpaHul MPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB.
N3noxeHne OCHOBHBIX MOJIOKEHUH COBPEMEHHOM HayyHOW KapTH-
HBI Mupa. [IpuBeneHre MPUMEpOB BINSHUSA OTKPHITHH B (pU3MKE HA
Iporpecc B TEXHUKE M TEXHOJIOTUU IMPOU3BOACTBA. Mcnonb3oBaHue
WutepneTra aist noncka nHopmannu

IIpencraBneHrne MEXaHWYECKOTO JABMKECHHUS Tela YpaBHEHUSIMH 3a- | DopMmann3oBaHHOE HAONIONEHHE M OICHKA
BUCHUMOCTH KOOPJUHAT U IIPOEKLUEN CKOPOCTU OT BPEMEHHU. pPe3yNbTaTOB BBINOJIHEHUS NPAKTUYECKUX 3a-
[pesncTaBneHne MEXaHUUECKOTO JBIIKCHUS Telsla rpauKaMu 3aBU- | JaHU.

CUMOCTH KOOPJMHAT U IPOEKLUEH CKOPOCTH OT BPEMEHHU. OrieHKa 33JaHUH O PEIICHUIO 3a/1a4 Ha MpH-
OnpezneneHne KOOPAUHAT MPOHIEHHOTO IyTH, CKOPOCTH M YCKOpe- | MEHEHHE (HU3MYECKHMX 3aKOHOB U COCTaBlIe-
HUS TeJa 10 rpadukaM 3aBUCHMOCTH KOOPAWHAT M MPOEKIMHA CKO- | HHIO TaOmuil.

poctu ot BpemeHH. OmnpeziesieHHe KOOPAMHAT NPOHAEHHOro MyTH, | MHamBumyanbHas W (poHTanpHas Oecena c
CKOPOCTH M YCKOPEHHsI Tella 10 ypaBHEHMSM 3aBUCHMOCTH KOOp- | y4allUMHCH.

JUHAT U OPOEKIUHA CKOpocTH OT BpeMeHH. [IpoBeneHue cpaBHH-
TEJIBHOTO aHAJIN3a PABHOMEPHOTO M PABHONEPEMEHHOIO IBHKEHHI.
VYKkazaHue HCIONb30BaHUS IIOCTYNATEIbHOIO U BPAIIATEIbLHOTO
JIBIDKEHUI B TexHuKe. IIpnoOpereHue omsita paboThl B Tpymie ¢
BBITIOJTHEHUEM Pa3lIUYHBIX COIMANBHBIX pojeid. PaspaboTka Bo3-
MO>XHOHM CUCTEMBI JEHCTBUI U KOHCTPYKLIHHU JUIsl SKCIIEPUMEHTANb-
HOIO OIIpEJeNeHUs] KUHEMaTHdecKuxX BenuuuH. IIpencraBienue
nH(OopManuK 0 BUIAX ABWKEHHS B BUJIE TaOIHIIBI
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[IprMeHeHHe 3aKOHA COXPAaHEHUS MUMITYJIbCA U BBIYHCICHUS W3-
MEHEHHI CKOPOCTEN TeJI MPU UX B3aUMOJACHCTBUSAX.

W3mepenne paboOTHI CHII U M3MEHEHHE KHHETHYECKOW YHEPTUH Te-
na. Beruncienue paboThl CHUIT ¥ MU3MEHEHUS KUHETHUCCKOW SHEPTHU
Teda. BeruncneHue moTeHIMaNbHOW DHEPrUU Teld B IPaBUTALMOH-
HOM Tiosie. OmpeniesieHrue MOTCHIMABHON JHEPTHH yIIPYTro Jaedop-
MHUPOBAHHOTO TeJIa MO0 U3BECTHOMN Me(OPMAIUU U KECTKOCTH Tela.
IIpumeHeHne 3aK0Ha COXpaHEHHsI MEXaHUUECKON

SHEPTUX TIPU pacueTax pe3ylbTaTOB B3aMMOACHUCTBUI TEN TPaBH-
TAI[IOHHBIMH CHWJIAMH W CHIJIAMH YTIPYTOCTH. YKa3aHHWE TPaHUI]
MPUMEHAMOCTHA 3aKOHOB MEXaHHWKH. YKa3zaHHE Y4YEeOHBIX IUCIIH-
TUTHH, TIPH U3yYEHUH KOTOPHIX HUCTIONB3YIOTCS 3aKOHBI COXPaHECHHUS

dopManr3oBaHHOE HAOIIOCHUE U OTICHKA
PEe3yNbTaTOB BBHIMOTHEHHUS TPAKTHYECKUX 3a-
TTaHWM;

AmHanu3 pemeHus GU3NICCKUX 33134,

AHanu3 BHIOHEHYS 1a00paTOPHBIX padoT;
WHIUBUAyaNbHas W (poHTalIbHas Oecema C
yYaruMucs.

BrinosHeHHE IKCIIEPUMEHTOB, CITYKaIIUX JUIi 000CHOBaHUS
MoJjeKysipHo-KuHeTHYeckoi Teopun (MKT). Pemienue 3amau c
NPUMEHEHUEM OCHOBHOT'O YPAaBHEHUS MOJICKYJISIPHO-KHHETHYECKOM
Teopuu razoB. OmpejeseHne napaMeTpoB BeLIECTBAa B ra3zoo0pas-
HOM COCTOSIHUM Ha OCHOBaHUH YPaBHEHHs COCTOSHHS WICAILHOTO
ra3a. OnpeencHre TapaMeTpoB BEIIECTBA B

ra3000pa3HOM COCTOSHHH U IIPOUCXOASAIINX TPOIECCOB MO Tpadu-
kaM 3asucumoctd p (T), V (T), p (V). DkcnepuMeHTaNbHOE HCCIIe-
nmosanue 3asucumocth p (T), V (T), p (V). [Ipeacrasnenue B Buzae
rpa)uKOB M30XOPHOTO, M300apHOTO M HM30TEPMHUYECKOTO IPOIEC-
CcOB. BpluncieHue cpenHeld KUHETHUYECKOM DSHEPruu TEILIOBOIO
JIBIDKCHUSI MOJIEKYJI I10 M3BECTHOW TeMmeparype BeuiecTBa. Bricka-
3bIBAHUE TUIOTE3 JJIsl OOBSCHEHUs HaONIoAaeMbIX sIBJICHUH. YKa-
3aHHe IPaHuUL] IPUMEHUMOCTH MOJIENHN «UACAIBHBII I'a3» U 3aKOHOB
MKT

dopMan30BaHHOE HAOJIOAEHHUE U OLICHKA
pEe3yJIbTaTOB BBIOJHEHHS IMPAaKTHYECKUX 3a-
TaHUI;

OreHKa 3aJaHuil 10 PEIICHUIO 33/1a4;

AHanu3 BHINOJIHEHUS J1a00PaTOPHBIX PadoT;
AHanu3 NocTpoeHus rpaduKoB

(M3UIECKNX TPOLIECCOB;

WunuBunyansHas n ¢poHTambHas Oecenma c
YYaIIMUCSL.

W3mMmepeHne koar4decTBa TEMIOTHI B IPOLIECCaX TEMIONEPEaayn.
Pacuer xonmyecTBa TEMIOTHI, HEOOXOAUMOTO AJISI OCYIIECTBIICHUS
3aJJaHHOTO IIpolecca C Temonepenadeil. Pacuer naMeHeHus BHYT-
pEeHHEH 3Hepruu TeJI, paboThl ¥ IEPEJaHHOTO KOINYECTBa

TEIUIOTHI C MCTIOJIB30BAaHUEM TIEPBOTO 3aKOHA TEPMOJANHAMHUKH.
Pacuer paGoTHI, COBEpPIICHHON T'a30M, 1O IrpaduKy 3aBUCHUMOCTH P
(V). Beruncnenue paboThl Ta3a, COBEPIICHHOH PH U3MCHEHUH CO-
CTOSIHUS 10 3aMKHyToMy Iukiy. Berancnenue KIIJ[ npu cosepiue-
HHUH ra30M paboTHI B IpoLieCcax H3MEHEHHUS COCTOSIHUSA 1O
3aMKHyTOMY IuKity. OObsSCHEHHE MPUHIMIIOB JEHCTBUS TEIIOBBIX
MamuH. JleMoHcTpanyst poiau (U3WKHA B CO3/aHWM W COBEpIICH-
CTBOBAaHUM TEIUIOBBIX JABMrarenci. M3yoxxeHHe CyTH SKOJIOrH4Ye-
CKHUX Tpo0JIeM, 00yCIIOBIEHHBIX pab0TON TEIUIOBBIX JBUTATEICH U
HpeUIoKEHNe MYTH UX PElIeHHs. YKa3aHHe TPaHUL NPUMEHUMO-
CTH 3aKOHOB TEPMOJUMHAMHUKH. YMEHHE BECTH AMAJIOT, BBICIYIIHU-
BaTh MHEHHE OINIOHEHTA, yYacCTBOBaTh B AMCKYCCHH, OTKPHITO BBI-
pakaTb M OTCTAaMBaTh CBOIO TOYKY 3pEHHs. YKa3zaHHE y4eOHBIX
JUCHUIUIAH, TIPH M3YYEHUH KOTOPHIX HCHOJIB3YIOT y4eOHBIH MaTe-
puan «OCHOBBI TEPMOJANHAMKI.

DopMann30BaHHOE HAOIIOACHHUE U OLICHKA
PE3yNbTaTOB BBHITOTHEHHS IPAKTHUECKUX 3a-
JTaHWM;

AHanu3 penreHus pacueTHBIX 3a/1ay;

AHanu3 BHINOJIHEHHS J1a00paTOPHBIX PadoT;
Ananus moctpoeHus rpadukoB (uznuecKux
IPOLIECCOB;

WunuBuayansHas u ppoHTaIbHasA Oecena ¢
ydauuMucs.
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W3mepenne BIa)XHOCTH BO3Ayxa. Pacuer KonmdecTBa TEIIOTHI, He-
00XOIMMOT0 ISl OCYIIECTBIICHUS TPOIIEcca MePexo/ia BEMIeCTBa U3
OJTHOTO arperaTHOr0 COCTOSIHHSL B Jpyroe. ODKCIIEPUMEHTAIbHOE
UCClIeIoOBaHKUE TEIIOBBIX CBOMCTB BellecTBa. [IpuBeneHune npume-
POB KalWUISIPHBIX SIBJICHUH B OBITY, IPUPOJIE, TEXHUKE.
HccnenoBanne MexaHUUECKUX CBOMCTB TBepAbIX Tell. [IpuMeHeHue
(u3MUeCKHX MOHATHI U 3aKOHOB B Y4eOHOM Martepuase npodeccu-
OHAJBHOTO Xapakrepa. Mcmombs3oBaHue VIHTepHeTa Ui HOHUCKA
uH(opManuu o pa3paboTKax M NMPUMEHEHUSIX COBPEMEHHBIX TBEP-
JBIX ¥ aMOP(HBIX MaTepuanoB

dopManr3oBaHHOE HAOIIOCHUE U OTICHKA
PEe3yNbTaTOB BBHIMOTHEHHUS TPAKTHYECKUX 3a-
TTaHWM;

OrueHka 3aJJaHuil 10 pelIeHUIO 3a/1a4;

aHaJTN3 BBIOJIHCHHUS JTa00PATOPHBIX padoT;
WHIUBUAyaNbHas W (poOHTalIbHas Oecemna C
yYaruMucs.

Brrunciienue cuil B3aUMOJEHCTBUS TOYEUHBIX SJIEKTPUYECKUX 3a-
psAnoB. Beruncnenue HanpsiKeHHOCTH JEKTPHUECKOTO MOJIs OJHO-
T0 U HECKOJIbKMX TOUYEUHBIX JJEKTPUYECKUX 3apsIO0B.

Brlunciienne mnoTeHIMaNa AJEKTPUYECKOTO TMOJsl OJHOTO U He-
CKOJIbKMX TOUYEYHBIX JJIEKTPUUECKUX 3apsioB. M3mepeHue pasHo-
CTH TIOTCHIHAJOB. 3MepeHne 3Heprun dIeKTPUISCKOTO MO 3a-
PSDKEHHOTO KOHJIEHCAaTOpa. BBIYHCIIeHNe SHEPTHH AIEKTPHYSCKOTO
TOJISL 3apsDKCHHOTO KOHIEHcaTopa. Pa3paboTka IiaHa M BO3MOXK-
HOH JEUCTBUH  HKCHEPUMEHTAIBHOTO  ONpPEACICHUS
3JIEKTPOEMKOCTH KOHJCHCATOpa W TUIJICKTPUICCKON MPOHUIIAEMO-

CXCMBI

CTHU BCIICCTBA. HpOBeI[CHI/Ie CPaBHUTECJIBHOI'O aHaJIn3a
TpaBUTAITUOHHOI'O U BJICKTPOCTATHUUCCKOT'O nojeu

®dopmanu30BaHHOE HAOIOICHUE U OIICHKA
pPe3yNbTaTOB BBHIMOTHEHHUS MPAKTUYECKUX 3a-
TaHUI;

OrueHka 3aJJaHul 10 pelIeHUIO 3a/1a4;

AHanu3 BHIMOHEHHS 1a00paTOPHBIX PaboT;
WHIWBUAyanbHasT W (poHTalIbHas Oecema C
YYaIIMUCS.

N3mepenue MomHOCTH 3neKTpudeckoro Toka. Mamepenune D/C u
BHYTPCHHEI0 COIPOTUBJICHHUA HMCTOYHUKA TOKA. Brimonnenue pac-
YETOB CHJIBI TOKA W HANPSHKCHUH Ha y9acTKaX JIIEKTPHICCKUX IIe-
neit. OOBsICHEHNE Ha IpUMEPE IIEKTPUICCKOM EenH ¢ ABYMS

ucrounnkamu toka (3/IC), B KakoM cirydae MCTOYHHK DIICKTpUYIC-
CKO 3HEpTruM padoTaeT B PeKUME TeHepaTopa, a B KAKOM — B pe-
KuMe noTtpedurens. OnpeneneHne TeMIeparypbl HUTH HaKaIBa-
HUs. M3MepeHue ek TpUuecKkoro 3apsijia ajaekrpona. CHsTHE BOJIb-
TaMIEPHON XapaKTePUCTUKU AH0ja. [IpoBeieHre CPaBHUTEIHLHOTO
aHalin3a MOJYIPOBOAHUKOBBIX JUOAOB U TPHUOJIO0B. Hcnonbp3oBanue
WurepHera aisi moucka MHGOPMAaMU O MEPCHEKTHBAX Pa3BHTHS
MOy IPOBOIHUKOBOM VYcranoBka

TCXHUKH. MMPpUYUHHO-

CIICACTBCHHEBIX CBsI3CH

®dopmanr30BaHHOE HAOIIOICHHUE U OIICHKA
pPe3yNbTaTOB BBHIMOJIHEHUS MPAKTUYECKUX 3a-
TTaHWM;

OreHKa 3aJaHA TI0 PEIICHHUIO 3a71ay;

AHanu3 BHIIONHEHHS J1a00paTOPHBIX padoT;
WnnuBunyanesHas u ¢QpoHTambHas Oecema C
YYaIIIMUCS.

W3mepenne MHIYKIUM MAarHATHOTO I0Jis. Beraucienue cui, new-
CTBYIOIIMX Ha MPOBOJHKMK C TOKOM B MarHWTHOM I1oje. Beraucie-
HHE CHJI, ICHCTBYIOIINX Ha JJIEKTPUYECKUN 3apsij, ABIKYIIUHCS B
MarHuTHOM IoJje. VccnenoBanue sIBICHAN JIEKTPOMarHUTHON WH-
JTYKIIUU, CAMOWHAYKIIUH. BeIUncieHre s3Heprud MarHUTHOTO TIOJIS.
OOBsACHEeHHE NPHUHILUIA ASUCTBUS neKTpoasHuraress. OObpsicHeHne
MPUHIKIIA JEHCTBUS TeéHepaTopa

AIIEKTPUYECKOTO TOKA M AJNEKTPOM3MEPUTENBHBIX MpHOOpoB. O0B-
SICHEHWE IIPUHIHUMNA IEHCTBHA Macc-crieKTporpada, yCKOpHUTelIen
3apsHKeHHBIX acTull. OOBsICHEHNE POJIM MarHUTHOTO MO 3eMIIU B
JKU3HU PACTEHUH, JKUBOTHBIX, deloBeka. lIpuBeneHue mpuMepoB
MPaKTU4YECKOTO NMPUMEHEHHs U3YUYEHHBIX SIBICHHH, 3aKOHOB, NpH-
60pos, ycrpoiicts. [IpoBenenue cpaBHUTENHHOTO aHAIN3a CBOWCTB
3MEeKTPOCTATUYECKOT0, MAarHUTHOTO M BUXPEBOIO IEKTPHUUECKHUX
nosnieil. OOBSACHEHWE Ha TPUMEpPEe MAarHUTHBIX SIBICHHUH, MOYEMY
(hM3MKy MOXKHO paccMaTpuBaTh KaK METaIUCIUIUINHY .

®dopmanm3oBaHHOE HAOIIOICHAE U OIICHKA
pEe3yIBTATOB BBITIOTHEHUS MPAKTHUSCKUX 3a-
TTaHWM;

OreHKa 3aJaHui TI0 PEHICHUIO 33139,

AHanu3 BINOJIHEHUS 1a00paTOPHBIX PadoT;
NuauBuayanbHas u (poHTaibHas Oecema ¢
y4aluruMucs.
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HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJICOAHWA MaTeMaTHIECKO-
0 MasTHUKA OT €T0 JJTMHBI, MacChl ¥ aMIUIHTYAbl KojeOanmid. Hc-
CIIeZIOBaHUE 3aBICHMOCTH TEpHOa KOleOaHWl rpy3a Ha MpYKHUHE
OT €ro Macchl U KECTKOCTHU MPYKUHBL. Buuncnenue nepruoaa Kose-
06aHMil MaTeMaTUYEeCKOI0 MasTHUKA MO U3BECTHOMY 3HAYEHHIO €T0
JUITMHBL. BbhIYmcieHne mepuoaakoicOaHuil rpy3a Ha MPYXKHUHE IO
W3BECTHBIM 3HAYCHHSM €r0 MacChl U JKECTKOCTH MPYXKHUHEI. Bripa-
00TKa HaBBIKOB BOCIIPUHUMATH, AHAJIM3UPOBATh, IepepadaThiBaTh U
TIPEIbSBIATH

MHPOPMALIIO B COOTBETCTBUH C MOCTaBICHHBIMH 3amadami. [Ipu-
BEJICHHE TPHUMEPOB aBTOKOJIEOATEIbHBIX MEXAaHWYECKHX CHCTEM.
IIpoBenenne xraccuduKanuy KoaeOaHmH

dopManr3oBaHHOE HAOIIOICHIE U OTICHKA
PEe3yNbTaTOB BBHIMOJTHEHHUS TMPAKTUISCKUX 3a-
TTaHWM;

AHanu3 peleHus pacyeTHbIX 3a/1ay;

AHanu3 BHINOHEHYS 1a00paTOPHBIX padoT;
AHanu3 moctpocHHs TPadUKOB (PU3HMUCCKUX
MPOLIECCOB;

WunuBuayansHas u GpoHTambHas Oecena ¢
YYaIIMUCS

W3mepenne AMHBI 3BYKOBOI BOJIHBI IO pe3yJbTaTaM HaOII0CHU
uHTep(depeHInH 3BYKOBBIX BOJH. HabmroneHne u oObsicHEHHE sB-
JIeHUH nHTepdepeHInH U TU(paKINU MEXaHUYECKUX BOJIH.
[IpencraBnenne obnacteil MPUMEHEHUs YIbTPa3ByKa U MEPCHEeKTH-
BBl €r0 HMCIIOJIb30BaHUS B PA3JIMYHBIX 00JIACTSIX HAYKH, TEXHHUKH, B
MenunuHe. M3moxKeHne CyTH 3K0IOTHIECKHX pooIiem,

CBSI3aHHBIX C BO3ACHCTBHEM 3BYKOBBIX BOJIH Ha OPraHU3M YEIOBEKA

dopMan30BaHHOE HAOIIOICHHE U OLICHKA
Pe3yJIbTaTOB BBIOJHEHHS NMPAKTHYECKUX 3a-
JTaHUM;

OreHka 3aJaHuil 10 PEICHHUIO 3a/1a4;

AHanu3 BHINOJIHEHUS J1a00PaTOPHBIX PadoT;
WnnuBunyansHas u QpoHTanbHas Oecena c
YYaAIIMUCSL.

Habmonenne ocnmmiorpaMM TapMOHHYECKHX KOJEOAHMH CHITBI
TOKa B LieTH. M3MepeHue 3JIeKTpOeMKOCTH KoHIeHcaTopa. M3mepe-
HHE MHIYKTUBHOCTh KaTymku. ViccienoBaHue sBJICHUS dJIEKTpUUe-
CKOT'O pe30HaHca B IociefoBaTenbHON nenu. IIpoBeneHue aHaso-
MU MEXAy (U3NYECKHMMHU BEIMYMHAMHM, XapaKTEePU3YIOUIMMHU Me-
XaHMYECKYIO U DJIEKTPOMarHUTHYIO KoJjiebaTebHble cUcTeMbl. Pac-
4eT 3HaYeHUH CHJIBI TOKA U HAIPsDKCHUS Ha dJIEMEHTax IeNu mepe-
MEHHOTO TOKa. MccnemoBaHue mpuHOMIA AEHCTBUS TpaHChOpMa-
Topa. MccnenoBanue MpHUHIMIIA JEHCTBHS TeHEpaTOpa MepeMEeHHO-
ro Toka. McnonezoBanue MHTepHETa 11 MOMCKa MHPOPMAIMU O
COBPEMEHHBIX CII0C00axX Hepesadn JIEeKTPOIHEPTUH.

DopMan30BaHHOE HAOIIOACHHUE U OLICHKA
PE3yNbTaTOB BBHITOTHEHHUA MPAKTHYECKUX 3a-
JaHuM;

AHanu3 peleHns pacueTHBIX 3a/1a4;

AHanu3 BHINOJIHEHUS J1a00PaTOPHBIX PadoT;
AnHanus moctpoeHus rpadukoB (GU3NUECKUX
IPOLECCOB;

WunuBunyansHas u ppoHTaNBHAS Oecena ¢
YYAIUMHCS

OcyiecTBiIeHNe paguolepenadn U paguornpuema. Vcciaenosanue
CBOMCTB 3JICKTPOMATrHUTHBIX BOJH C ITOMOIIBI0O MOOMIJIBHOTO Telle-
(hona. Pa3BuTHE [IEHHOCTHOTO OTHOIIEHUS K M3y4aeMbIM Ha ypoKax
(u3nkKn 00BEKTaM M OCBaMBAEMBIM BHAAM JesTeIbHOCTH. OOBscC-
HEHHE IPUHIMITNAIBHOTO PAa3JINdUs IPUPOABI YIPYTHUX U
3JIEKTPOMAarHUTHBIX BOJH. V37I0%KEHUE CyTH SKOJOTMYECKHX IIpo-
65eM, CBSI3aHHBIX C JJIEKTPOMArHUTHBIMHM KOJICOAHWSIMH M BOJIHA-
MH. OOBSCHEHHE POJIM AJIEKTPOMAarHUTHBIX BOJIH B COBPEMEHHBIX
uccienoBaHusx Beenennoi

Habnronenue 3a AeATeNbHOCTBIO YYAIUXCS;
MHIUBHIyallbHass U (poHTalmbHas Oecexa c
ydaluuMucs.

[IpruMeHeHre Ha MpPaKTUKE 3aKOHOB OTPAXKEHUSI U NPEIOMIICHUS
cBeTa Mpu pemieHuu 3aaa4. OnpeseneHue CeKTpaaIbHbIX TPAHMII
YYBCTBUTEJIHLHOCTH YEJIOBEUECKOTO TJiaza. YMEHUE CTPOHTh H300-
paXkeHus MpeaMETOB, JaBacMble JIMH3aMU. Pacuer paccTostHus OT
JIUH3BI 0 W300pakeHus mpeaMeTa. PacdeT onTHUeCKOoi CHJIBI JINH-
361. VI3Mepenne (oKyCHOro paccTOsHUS JIHH3EL. VchbITanne MoJe-
Jiell MUKPOCKOIIa U TeJecKoma

DopMan30BaHHOE HAOIIOAEHHE U OLIEHKA
PE3YJbTATOB BBLINIOJTHECHUA MNPAKTHYCCKUX 3a-
TaHWM;

AHanmu3 pelIeHns pacueTHHIX 3a7ad;

AHanmu3 BBIITOTHEHNS JTa00PaTOPHBIX padoT;
Amnanus moctpoeHus rpadukoB (QU3NUECKUX
HPOLIECCOB;

®poHTanpHas Oecesa ¢ yJanuMucs

Habmonenne siBienust ”HTEp()EPEHINH 3IEKTPOMAarHUTHBIX BOJIH.
Habmonenne siBinenust qupakuy SJIEKTPOMarHUTHBIX BOJIH.
HabmoneHune siBeHus MOIApHU3alii SJIEKTPOMAarHUTHBIX BOJTH.
W3mepeHne UITMHBI CBETOBOW BOJHEI 10 pe3yIbTaTaM HaONOJCHHUS
saBieHns nHTepdepennun. Habmonenne apneHns Tudpakiny cBe-
Ta. Habmromenue sSBIEHMS MOJSIpH3alMU W auctnepcun ceera. [lo-

OrneHKa yYMEHHS Y9YaIllUXCs BECTH HaOJroJe-
HUE U JIeTaTh BBIBOJEI,

NuauBuayanbHass U (poHTambHas Oecema c
Y4aluruMucs,

dopmMan3zoBaHHOE HAOJIOJCHUE M OLEHKA
PE3YIBTATOB BBINIOJTHEHUA NPAKTHYCCKUX 3a-
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WCK Pa3IMuUi W CXOJCTBA MEXKIY AUPPAKIMOHHBIM U JMCIIEPCH-
OHHBIM criekTpamu. [IpuBeneHrne MpUMEPOB MOSBICHUS B MIPUPOJE
W HUCTIONB30BAaHUS B TEXHHKE SBICHHH HHTEp(EpEHINH, TU(pak-
LWH, TOJsApU3aluu U Aucnepcuu ceeta. [lepeuncnenue meTonoB
[IO3HAHMSI, KOTOPbIE€ UCIOJIb30BaHbl NPHU U3YYEHUU YKA3aHHBIX SB-
JICHUM

IaHUH.

HaGmonenue ¢orosnextpuyeckoro sgdexra. OObsICHEHHE 3aKO-
HoB CTOJIETOBa Ha OCHOBE KBaHTOBBIX IIPECTaBICHHH.

Pacuer MakcUMaJIbHON KHHETUUYECKOM SHEPTUU JIEKTPOHOB IIPU
tdoroanexTpuaeckoMm 3¢pdekre. OmpeneneHne pabdOTH BEIXOIA
JIEKTPOHA IO TpaduKy 3aBUCHMOCTH MAaKCHMAaJbHON KHHETHYe-
CKOI1 3HepruM (OTOAIEKTPOHOB OT YACTOTHI CBeTa. V3smepeHue pa-
60ThI BbIXOMA 3MMEKTpoHA. IlepeuncieHre nprHOOPOB YCTAHOBKH, B
KOTOPBIX NPUMEHsETCS Oe3MHEepUHOHHOCTh (oTodddekra. OObsc-
HEHHE KOPMYCKYISPHO-BOJHOBOTO Jyanu3ma CBOWCTB (DOTOHOB.
OOBbsiCHEHHE PONM KBAHTOBOH ONMTHKH B Pa3BUTUU COBPEMEHHOI
¢buznku

OreHKa YMEHHUS YYalluxcsi BECTH HaOJroJie-
HHE ¥ JIETIaTh BBIBOIBI;

WnnuBunyaneHas u ¢poHTanbHas Oecema C
YYaIIMHACS;

dopMann30BaHHOE HAOMIONCHHWE M OLEHKA
pE3yNbTaTOB BBHITOTHEHHS IPAKTHYECKUX 3a-
aHUH.

HabmoneHne nmuHEWYaThIX CIEKTPOB. PacueT 4acTOTHI W IITHHBI
BOJIHBI UCITyCKaeMOI'0 CBETa MPU MEPEXO0JIEe aToMa BOAOpoAa U3 Of-
HOTO CTAallMOHAPHOTO COCTOSHHSA B japyroe. OOBSICHEHHE MpOC-
XOXKJEHUSI IMHEIYATOro CreKTpa aToMa BOJOPOAA U Pa3IndMsl JH-
HEN4YaThIX CIEKTPOB Pa3jIM4HBIX ra3oB. MccienoBaHue JIuHeNR4arTo-
ro crekrpa. MccrnegoBanue mpuHIHNA paboOThl JIOMHHECUEHTHOM
nammnbl. HabmroneHne u 00bsICHEHUE TPUHIMIA ISHCTBUS Jia3epa.
IIpuBeneHne NpUMEpOB UCTIONB30BaHU Jla3epa B

COBPEMEHHOM Hayke W TexHuke. Mcnonb3oBanue WHTepHeTa s
MorCcKa MH(OpMAIUH O MepCIeKTUBAX IPUMEHEHHUS Jla3epa

OrneHka yMEHHS YYalIuXcsl BecTH HaOirome-
HHE U JCNaTh BEIBOJEI,

WnnuBunyansHas U ¢poHTanbHas Oecema c
y4aluMucs;

®dopMmann3oBaHHOE HAOIIOEHUE U OIICHKA
pe3yJIbTaTOB BBINOIHEHUS MPAKTUYECKUX 3a-
aHUH.

Habmonenne Tpekos anbda-qacTuil B kamepe BuibcoHa.
PeructpupoBanue a1€pHbIX U3IYYEHUN C MOMOLIBIO cueTunKa [ eit-
repa. Pacuer sHeprum cBs3u aroMHBIX siaep. Onpenenenue 3apsina
M MacCOBOTO YHCJa aTOMHOTO $/Ipa, BO3HUKAIOIIETO B pe3yJbTaTe
PaZMOaKTUBHOTO pacmajga. BeUUCICHHE 3HEpTHH, OCBOOOXKAAI0-
mielicss MpH pagvoaKTHBHOM pacmane. OrmpeneneHue NpoIyKTOB
SJICpPHON peakIuy. BeruncieHne 3Heprum, 0cBoOOXKIaromecs mpu
SJIEPHBIX peaknusax. [loHMMaHne mperMyIecTB U HeJOCTaTKOB HC-
TIOJTE30BAHUS AaTOMHOM SHEPTHH

MOHM3HUPYIOIINX M3JIyYSHUH B IPOMBIIIJIEHHOCTH, MEANIIIHE.
W3znoxxeHne CyTH SKOJIOTHIECKUX MTPpo0iIeM, CBSI3aHHBIX ¢ OMOJIOTH-
YECKUM JICHCTBHEM pPaJIMOAKTUBHBIX u3iydeHuil. IIpoBenenue
KIacCH(UKAIMN 3JIEMEHTAPHBIX YAaCTHI] IO NX (PU3NYECKUM Xapak-
TEepUCTHKaM (Macce, 3apsay, BpEeMEHH XKHU3HH, CIIMHY U T. 1.). [lo-
HUMAaHUE [IEHHOCTeH HayYHOTO MO3HaHUSA MHUpa

He BOOOIIE [UIs 4eI0BEYECTBA B LIEJIOM, a JUI Ka)J0ro odydarolie-
Tocsl JIMYHO, LIEHHOCTEH OBJIAJCHHS METOJOM HAayYHOTO ITO3HAHUS
JUTSA JOCTIDKEHHS ycIieXa B II000M BUIE€ IPAKTHIECKOM
JIeSITETbHOCTH

DopMan30BaHHOE HAOIIOACHNE U OLICHKA
PE3yNbTaTOB BBHITOTHEHHUA MPAKTHYECKUX 3a-
TTaHWM;

AHanu3 peneHns pacueTHBIX 3a/1a4;

AHanu3 BBINOJIHEHUS J1a00paTOPHBIX PadoT;
Ananu3 moctpoeHus rpadukoB (GU3NUECKUX
MPOLIECCOB;

WunuBuayansHas u GppoHTaIbHasS Oecena ¢
YYAIUMHCS

Habmonenne 3a 38e3xamu, JIyHOH 1 rilaHeTaMH B TEJIECKOIIL.
HaOroieHne CoNHEUHBIX MATEH C TOMOIIBIO TEJIECKOIa M COJHEY-
Horo skpaHa. Mcrnonp3oBanne MHTEepHETA 15151 TONCKA
N300paKEeHUH KOCMHYECKNX O0BEKTOB M MH(pOPMAIMH 00 MX 0OCO-
6enHoCcTAX OOCYXICHHE BO3MOXHBIX CIIEHAPHEB 3BOIOINN
Bcenennoii. Mcnonb3oBanue MHTepHETa U1 IOUCKA COBPEMEHHOM
nHpOpManuu o pa3BuTun BeemenHoi. Onenka nHGOPMALKHU C TO-

OrneHKa yYMEHHS YYaIllUXCs BECTH HaOJroJIe-
HUE U JeaTh BBIBOJBL,

WunuBuayaneHas U ¢QpoHTanbHas Oecema c
YYaIUMUCS
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3UIAN €€ CBOUCTB: JOCTOBCPHOCTH, O6'LGKTI/IBHOCTI/I, IIOJIHOTHI, aK-
TYaJJbHOCTHU U T. I.

Beruncienue 3Hepruu, 0CBOOOKIAIONICHCS IPH TSPMOSACPHBIX pe-
akuuax. DopmynupoBka npobdIeM TEPMOSIEPHONH IHEPTETHKH.
OObBsCHEHHE BIMSHUS COJIHEYHOW aKTUBHOCTH Ha 3emiro. [lonwu-
MaHHE POJIM KOCMHUYECKHX HCCIEIOBAHHUN, X HAYYIHOTO M IKOHO-
MHUYecKoro 3Ha4eHus1. OOCyXKIeHNEe COBPEMEHHBIX THIIOTE3 O
npoucxoxaeHuN COTHEYHON CHCTEMBI

OreHKa YMEHHS Y4aIllUXCsl BECTH HaOJro[e-
HUE U JIeNaTh BBIBOJIBI;

WunuBuayaneHas U ¢poHTadbHas Oecena C
YYaIIMUCS

19




