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MNOACHUTEJBHAS 3AIIUNCKA

Pabouass mporpamma paspaborana Ha ocHoBe TpebOoBanuii ®I'OC cpemnero oOmiero oOpazoBaHUs,
NPEIBSBISIEMBIX K CTPYKTYpE, COACPKAHUIO M pe3ylIbTaTaM OCBOCHHS ydeOHOro mpemmera «Dusmka», B
COOTBETCTBUH C PexoMeHausIMu 110 OpraHu3aluy OJTYYEHUSI CPETHEr0 00IIero oopa3oBaHus B mpeenax
OCBOCHHS 00pa30BaTENBHBIX MPOTPaMM CPEIHEro MpohecCHOHAILHOTO 00pa3oBaHUsl Ha 0a3e OCHOBHOT'O
obmiero oOpa3oBaHuss ¢ ydeToM TpeOoBaHMU (peaepanbHBIX T'OCYIapCTBEHHBIX 00pa30oBaTEIbHBIX
CTaHJAPTOB M CHEIHMAIBHOCTH CPEIHEro NpodecCHoHaIbHOro oOpa3oBaHus (muchMo JlemaprameHTa
TrOCY/IapCTBEHHOW TOJIUTHKU B cdepe MoarotoBku padouux kaapoB u 1O MwunoOpnayku Poccuu ot
17.03.2015 Ne06-259).

Copnepxkanne mporpammbl yueOHOTro mpeamera «PU3WKa» HAMPaBICHO HA JOCTHKEHHE CIETYIOLINX
neJei:
* OCBOGHHME 3HAHMH O (yHIAMEHTAJIbHBIX (PU3MUECKMX 3aKOHAX W NPUHIMIAX, JEKAIIMX B OCHOBE
COBPEMEHHOW (pH3MUECKOW KapTHHBI MUpPA; HauOoJiee BaXKHBIX OTKPBITUSX B 00JacTH (DU3UKH, OKa3aBIIUX
OTIpeieNAIoNIee BIUSHIE Ha pa3BUTHE TEXHUKU M TEXHOJIOTUH; METOIaX HAYYHOTO IMO3HAHUS TPUPOIBI;
* OBJIAJICHWE YMEHHSIMH MPOBOJUTH HAOIIOJCHHS, TUIAHUPOBATh U BBIOJIHATH SKCIIEPUMEHTHI, BHIJBUTAThH
THIIOTE3Bl U CTPOUTH MOJIENU, IPUMEHSTD MOJydeHHbIE 3HAHUS 10 (PU3HKe ISt 00bACHEHHUS pa3HO00pa3HbIX
(GU3NYECKUX SIBJICHUH M CBOWMCTB BEIICCTB; MPAKTHYECKH HCIIOJIB30BaTh (DU3MUCCKUE 3HAHMS, OIICHUBAThH
JOCTOBEPHOCTH €CTECTBEHHO-HAYYHOH MH(OpMAIIHH;
* pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B Iporecce
nproOpeTeHus 3HaHWH U YMEHUH M0 (PU3HKE C MCIIOJIB30BAaHHEM Pa3IMYHBIX MCTOYHHKOB MH(OpMAINH U
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA;
* BOCHIHTaHHE YOEKIECHHOCTH B BO3MOXXHOCTH MO3HAHMS 3aKOHOB MPUPOIBI, UCIIOIB30BAHUS JOCTHKEHHUH
¢u3uku Ha ONaro pa3BUTHUsS YEJIOBEUYCCKOW IUBWIM3ALUMHU; HEOOXOJIUMOCTH COTPYAHHUYECTBA B IPOIIECCE
COBMECTHOTO BBITIOJIHEHUS 33J]a4, YBOKUTEIHHOIO OTHOIICHWS K MHEHHIO ONIOHEHTa NMPH OOCYXKICHUH
npo0JIeM €CTECTBEHHO-HAYYHOT'O COJICPKaHUs; TOTOBHOCTH K MOPAJIbHO-3THUECKOW OICHKE MCITOJIb30BaHUSI
HAYYHBIX JOCTHKEHHI, 9yBCTBa OTBETCTBEHHOCTH 32 3AIIUTY OKPYKAIOIIECH CPeIbl;
* HCIOJIb30BaHUE MPHUOOPETCHHBIX 3HAHWUN W YMEHHU JIJISl PEIICHUS MPAKTUYCCKHX 3aJ]la4 TOBCEIHEBHOM
KHU3HH, 0OecrieueHus: 0e30MacHOCTH COOCTBEHHOW JKU3HU, PAIMOHAIBLHOTO MPUPOIONOIB30BAHNS U OXPAHbI
OKpYy’Karolied cpeabl U BO3MOXHOCTb IMPUMEHEHMs] 3HAaHUM MNpH pELIeHWH 3a/]ad, BO3HHUKAIOIIUX B
nocJyenyromniei npodeccuoHanTbHON AeITENHLHOCTH.
B mnporpamMmy BKIIOUEHO coOjep)kaHHe, HalpaBJIeHHOE Ha (OPMHPOBAHUE y CTYIEHTOB KOMIIETEHLUH,
HeoOxomumbIx aiisi kadecTBeHHOTO ocBoeHust OITOIT CIIO na 6a3e ocHOBHOro 001Iero oOpa3oBaHHS C
NOJy4eHHEM CpeAHero oouiero oOpa3oBaHMS; MPOrpaMMbl MOJATOTOBKM CIEIHATUCTOB CPEIHEro 3BEHa
(TIT1ICC3).
[Tporpamma ydeGHOro mpeamera «@Pusnka» sBISETCS OCHOBOM A pa3paboTKu paboOyMX Mporpamm, B
KOTOPBIX TpOQEeCCHOHATbHBIE 00pa30oBaTeIbHBIE OPraHW3alWH, PpPEATU3YIOINE 00pa30BaTEIbHYIO
nporpaMMmy cpeanero obmiero oopasosanus B npezenax ocsoeHust OITOIT CIIO Ha 6a3e 0oCHOBHOrO 0011ero
00pa3oBaHMs, YTOYHSAIOT COJIEp)KaHWE Y4eOHOTO Marepuana, IOCIEeOBATENbHOCTh €ro HM3y4YeHHS,
pacmipeniesieHue  y4eOHBIX  4YacoB, TeMaTWKy pedeparoB, HMHIUBUAYAJIbHBIX IMPOEKTOB,  BHJIBI
CaMOCTOSITENILHBIX Pa0OT, YYUTHIBas CHenU(UKY MPOTrpaMM IMOJITOTOBKH CIIEMAIHMCTOB CPEIHEro 3BEHA,
OCBaMBaeMOH CIEeUAIBbHOCTH.



OBLIASA XAPAKTEPUCTUKA YYEGHOI' O IIPE/IMETA «®U3NKA»

B ocnoBe yuebHOro mpenmera «®Duszmka» JIEKHUT YCTAaHOBKA Ha ()OPMUPOBAHHUE Y O0YyUAEMBIX CHCTEMBI
0a30BbIX TOHATHH (U3UKA WU TPEACTABICHUNA O COBPEMEHHOW (M3MYECKON KapTUHE MHpa, a TaKkKe
BbIpa0OTKa yMEHUI NMPUMEHATHh (PU3NUYECKHE 3HAHUS KaK B MPO(HECCHOHAIBLHOW NEATeNbHOCTH, TaK U IS
pelIeHus KU3HEHHBIX 33/1a4.

®u3nka JaeT KIY K MOHUMAHHUIO MHOTOYHMCIICHHBIX SBJICHHH W MPOIECCOB OKpYKaroiero mupa (B
€CTECTBEHHO-HAYYHBIX O0OJIACTSAX, COLMOJIOTMH, 3KOHOMHKE, S3bIKe, JuTepaType U ap.). B ¢usuke
(GopMHpYIOTCS MHOTHE BHIBI JIEATEILHOCTH, KOTOpbIE HMEIOT MeTa-IpeAMETHBIH xapakrep. K Hum B
MEPBYI0 OYepeb OTHOCATCS: MOJEIUPOBAHHE OOBEKTOB M IPOLECCOB, MPUMEHEHHUE OCHOBHBIX METOJIOB
MO3HAHUS, CUCTEMHO-UH(OPMAIIMOHHBIN aHaN3, GOPMYJIMPOBAHUE THIIOTE3, aHAJIU3 M CUHTE3, CPaBHEHHE,
0000111eHIe, CUCTeMaTU3allHs, BBISIBJICHHE TPUUMHHO-CIIEICTBEHHBIX CBS3€H, MOMCK aHAJIOIOB, YIIPaBJICHUE
00BEKTAaMH U nponeccamMmu. HNmenno sta npeaAMET IMO3BOJILICT MO3HAKOMUTHL CTYACHTOB C HAayYHbBIMU
METOJJaMH MO3HAHUS, HAYYUTh UX OTINYATh THIIOTE3y OT TEOPUU, TEOPHUIO OT IKCIIEPUMEHTA.

dwu3nKa UMeeT OUeHb OOJBIIOE U BCEBO3PACTAIOIIEE YHCIO MEXKIPEAMETHBIX CBA3CH, IPUUYEM Ha YPOBHE
KaK MOHSATHITHOrO ammapara, Tak ¥ uHcTpyMeHTapus. Cka3zaHHOE MO3BOJISIET paccMaTpuUBaTh (PU3UKY Kak
MCTAIIPEAMCTOBY, KOTOpPAsA NMpCaAOCTAaBIACT MC)KHpCIIMCTHBIfI A3BIK JJIs1 OIIMCaHU HaquOﬁ KapTUHBI MHpa.

Ou3nKa SBISETCS CUCTEMOOOPA3yIOUUM (PAKTOPOM JUIsl €CTECTBEHHO-HAYyYHBIX Y4YEOHBIX MPEIMETOB,
MOCKOJIbKY (DPM3NYECKHE 3aKOHBI JIE)KAT B OCHOBE COJICPKAHUS XUMUH, OMOJIOTUH, reorpaduu, aCTPOHOMHHU U
CHEIMANbHBIX TMPEIMETOB (TeXHHYECKas MeXaHHKa, SJEKTPOTEXHHMKA, JJIEKTPOHMKA W [p.). Y4eOHbII
npenMeT «Pu3nKay co3maeT YHUBEPCATbHYIO 0a3y s U3YYeHHS 001menpodecCHOHABHBIX U CIIEIUATBHBIX
MPEIMETOB, 3aKJIa IbIBast GyHIAMEHT ISl TOCJIEIYIOIIET0 00YYEeHHSI CTYIEHTOB.

OOnanasi TOTMYECKOW CTPOMHOCTBIO M ONMUPAsCh HAa IKCIEPUMEHTANbHBIC (AKTHI, Y4COHBIH IMpeaMer
«Dusuka» (GHopMHUpPYeT y CTYAEHTOB IMOJJIUHHO HAayyHOEe MHUpOBO33peHue. Ddusuka sBISETCS OCHOBOU
YUEHHSI O MaTEpPUATBHOM MUPE U PEIaeT MPOOIEMbI TOTO MHPA.

W3yuenne ¢u3nku B NPOPECCHOHANBHBIX  0Opa30BAaTENbHBIX  OpPraHM3alUsaX, PEaATU3YIOLIUX
00pasoBareNbHyIO TIporpamMmy cpeaHero obmiero oopaszosanus B npeaenax ocsoenus OITOIT CITIO na 6aze
OCHOBHOTO o00miero o0pa3oBaHusi, HMEET CBOM OCOOGHHOCTM B 3aBHCHUMOCTH OT Tpoduis
npodecCHOHATBHOrO 00pa3oBaHUs. OTO BBIPAXAETCS B COAEPKAHUU OOYYCHHS, KOJWYECTBE YacCOB,
BBIJICTISIEMBIX Ha HM3y4YEHHUE OTIENbHBIX TEM MPOrpaMMbl, TTyOMHE UX OCBOEHUS CTyIEHTaMHu, oObeMe U
XapakTepe NPaKTUYECKUX 3aHATHH, BUJaX BHEAYIUTOPHON CaMOCTOSATENbHON pabOThI CTYAEHTOB.

Teopetnueckue cBefeHUs MO GU3HUKE TOTOTHIIOTCS IEMOHCTPAIIUSIMU U TaOOPaTOPHBIMU PabOTaMH.

N3yuenue obmeobpazoBaTesibHOM yueOHOTo npenMera «Du3nKa» 3aBepuIaeTcsi MOABEACHUEM UTOTOB B
dopme nuddepeHInpOBaHHOTO 3a4eTa WIH SK3aMeHa B paMKax MPOMEXYTOYHON aTTecTalliu CTYIACHTOB B
nporiecce ocBoenus OITOII CITO ¢ momyuenuem cpeanero odiiero oopazosanus ( [ITICC3).



MECTO YYEBHOI'O ITPE/IMETA B YYEBHOM ILVIAHE

VYuebnbiit npeamer «Pu3nka» ABIAETCS y4eOHBIM MPEIMETOM IO BEIOOPY M3 0053aTeNbHOM MpeaMeTHOM
obmactn  «EctectBennble Haykm» @DI'OC cpegHero olOmiero o0pa3oBaHMsi W H3ydaeTrcs B
obmeoOpazoBarenbHoM mukiIe yaeOHnoro miana OIIOIT CITO wa 6a3e ocHOBHOTO 00mIero oOpa3oBaHUS C
noJrydeHueM cpennero oomero odpaszosanus (IITICC3).

B yuebnpix manax IMIICC3 mecto yuebHOTO mpeamera «Pu3nka» — B COCTaBe 00IIe00pa30BaTEIbHBIX
y4eOHBIX MIPEMETOB 110 BBIOOPY, GOPMHUPYEMBIX U3 0053aTeNIbHBIX MpeaMeTHbIX obnacteit ®I'OC cpennero
obmero oOpaszoBanusi, ans crneuuanbHocTeid CIIO coorBercTByrOmero mnpoduis npodeccrnOHaIbLHOTO

o0OpazoBaHws.
PE3YJIbTATbBI OCBOEHUS YYEBHOI'O ITPEJIMETA

OcBoenne conaepxkanus ydeOHoro mnpeamera «®Ddusuka» obecrneyuBaeT AOCTHKEHUE CTYIACHTaAMH
CIIEYIOIIUX Pe3yJIbTATOB:

* JIUYHOCMHBIX:

- YyBCTBO T'OPJOCTU M YBAXCHHUS K MCTOPHUH U JOCTHIKEHHUSM OTEUECTBEHHON (PU3MUECKON HAYKH;

(Gu3nUecKn rpaMOTHOE MOBEACHNE B PO(PECCUOHANBHOMN JESITENbHOCTH U OBITY IIPH OOpaIleHNuH ¢
npudopaMu U yCTPOHCTBaMU;

- TOTOBHOCTb K IPOJODKEHHIO 00pa3oBaHMs M IOBBILEHUS KBaJU(pHUKALMU B H30paHHOMN
po(hecCHOHANIBHOM 1eATENbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM (PU3NYECKUX KOMIIETEHLUH B
3TOM;

- YMEHHE HUCIIOJIb30BaTh JTOCTHIKECHUS COBPEMEHHOW (DM3NYECKON HAYKH U (PU3NUIECKUX TEXHOJIOTHH
JUIsl TIOBBILIEHUS COOCTBEHHOI'O MHTEJIJIEKTYAJIbHOTO Pa3BUTUS B BbIOpaHHOW NMpodeccHOHaNbHOM
JIeSITEIIbHOCTH;

- YMEHHME CaMOCTOSITEJIbHO J100bIBaTh HOBbIE AJs ceOsl (M3MYEeCKUe 3HAHMS, UCIOJb3YS Ul 3TOrO
JOCTYITHBIE ICTOUYHUKU HH(pOpMaIuy;

- YMEHME BbICTPAaUBaTh KOHCTPYKTHBHbIE B3aMMOOTHOILECHHS B KOMaH/IE 110 PEIIEHUI0 OOIINX 3a1a4;

- YMEHHE YIPaBIATh CBOEH IIO3HABATEJIIbLHOM [JESATENIbHOCTHIO, IPOBOAUTH CAaMOOLIEHKY YpPOBHS
COOCTBEHHOT'0 MHTEJUIEKTYaJIbHOI'O Pa3BUTHUS;

* MemanpeomemHulx:

- WCIOJb30BAHME  PA3NIMUHBIX  BUJOB  [IO3HABATEIBHOW  JEATENBHOCTH  JJIl  pElIeHUs
bu3nYecKux 3a7a4, MPUMEHEHNE OCHOBHBIX METO/IOB MMO3HAHUS (HAOII0ICHNUS,

ONMUCaHUs, W3MEPEHUs, DOKCIHEPUMEHTa) I M3YYEHHUS pa3JIMYHBIX CTOPOH OKpYKaroulei
JNEUCTBUTEIILHOCTH,

- HCTOJb30BaHHE OCHOBHBIX MHTEIICKTYaJbHBIX OMEpalfii: MOCTAHOBKU 3a/ladyu, GOpMYyITUPOBAHUS
TUTIOTE3, aHaJIW3a U CUHTE3a, CPaBHEHHUs, OOOOIIEHUS, CUCTEMATH3allid, BBISBICHUS MPUYUHHO-
CJIEJICTBEHHBIX CBS3€H, MOMCKA aHAJIOTOB, (POPMYIUPOBAHUS BBHIBOJOB MJISI U3YUEHHUS PA3IUYHBIX
CTOpOH (HU3UYECKUX OOBEKTOB, SIBJICHHI W TPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTH
CTaJIKUBAaThCS B MpodeCcCHOHaTbHOU cdepe;

- YMEHHE T€HEepUPOBATh UJICH U ONIPEACIATh CPEACTBA, HEOOXOAUMBIE JISl X PeaTN3allii;

- yYMEHHE WUCHOJb30BaTh pPA3NUYHbIE HWCTOYHUKUA [UIsI TONY4YeHHUS (QHU3NYeckoil HHpopMaIu,
OIICHUBATD €€ JJOCTOBEPHOCTh;

- YMEHHUE aHAJIM3UPOBATh U MPEACTABIATH HHPOPMAIIHIO B Pa3INYHBIX BHJIAX;

- yMeHHE TyOJWYHO TMPEJCTABIATh PE3YNbTaThl COOCTBEHHOTO HCCIEIOBAHUS, BECTH IUCKYCCHH,
JIOCTYITHO ¥ TAPMOHUYHO coueTas cojiepkaHue u (GopMbl peCcCTaBIsieMoi HHGOpMAIUH;

* npeomMemmuulx:

- c(hOpMHUPOBAHHOCTH TMPEACTABICHUI O POJU M MecTe (PU3UKH B COBPEMEHHOW HAYYHOW KapTHUHE
MUpa; TOHUMaHue (PU3NIECKON CYIIHOCTH HaOI0JaeMbIX BO BceneHHoil siBneHuit, ponu GU3nKu B
dbopmupoBaHUM Kpyro3opa © (GYHKIMOHAJIBLHOM TPaMOTHOCTH 4YeJOBEKAa I  peIIeHUs
MPAKTUYECKUX 3a/1a4;

- BIAJCHUE OCHOBOTOJATalONMMU (U3HUYECKUMHU TOHATHIMH, 3aKOHOMEPHOCTSMH, 3aKOHAMH U
TEOPHUSMU; YBEPEHHOE UCIIOIb30BaHUE (DU3NUECKON TEPMUHOIOTHH U CUMBOIIUKH;

- BJIAJCHUE OCHOBHBIMH METOJAaMHU HAYYHOTO IMO3HAHMS, UCIIOIB3YEMBIMH B (DU3UKE: HAOIIOJCHUEM,
ONMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;



- ymeHus 00pabaThIBaTh pe3yabTaThl H3MEPEHUN, 0OHAPYKMBATh 3aBUCUMOCTH MEXKITY (PU3UICCKUMHU
BEJIMYMHAMU, OOBSICHSITH MMOJYYCHHBIE PE3YNIbTAThI U JEJIaTh BHIBOIBI,

- c¢(hOpMHUPOBAHHOCTh YMEHUS periaTh GU3NIEeCKUE 3aa9H;

- c(OPMUPOBAHHOCTh YMEHHUS TPUMEHSTh [OJyYCHHBIC 3HAHUS JUISI OOBSICHEHHS YCIOBHIA
NpoTeKaHus (PU3NYECKUX SBICHUM B Mpupoze, mnpodeccHoHaNbHOW cdepe W I TPUHATHS
MPAKTUYECKUX PEIICHUI B IIOBCEIHEBHOW KU3HU,

- c(OpMUPOBAHHOCTh COOCTBEHHOW TMO3HMLIMU IO OTHOLIEHUIO K (u3nueckoil uHbopmanuu,
IIOJIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.

COJAEP/KAHUE YYEBHOI'O ITPEJIMETA

BBenenne
Oduznka — (QyHIaMEHTaIbHASI HAYKa O IPUPOJIC.

EcTecTBeHHO-HAy4HbII METOJ IO3HAaHMS, €ro BO3MOXKHOCTM U TpPaHULBl PUMEHUMOCTH.
DKCIEpUMEHT M TEOpHsl B TpoOIlecce IMO3HaHUs MPHponabl. MopaenupoBaHue (U3HUECKUX SBICHHUHA U
npoueccoB. Ponb 3kcnepuMeHTa M TEOpPHM B Ipolecce MO3HaHWs npupoabl. dusnueckas BeTUYMHA.
[TorpemHoctn u3Mepenui (Qusmueckux BenuuuH. Dusnyeckue 3akoHBI. [paHUIBI NPUMEHUMOCTH
busnueckux 3akoHOB. [loHsATHE O ¢u3nyeckoil kapTuHe Mupa. 3HaueHHE (PHU3UKU MPH OCBOCHUU
cnenuanbaoctei CIIO.

1. Mexanuka

Kunemaruka. Mexanuueckoe aBwxkeHue. llepememenne. Ilyts. Ckopocts. PaBHOMepHOe
OpsIMOJIMHEHOE JBKEHHE. YcKopeHHe. PaBHomepemMeHHOe mpsMoiivHelHoe aBrkeHue. CBoOonHOe
najaeHue. J[BrxeHue Tena, OpoLIeHHOro MO/ YIJIOM K FOPU30HTY. PaBHOMEpHOE BUKEHHE 110 OKPYKHOCTH.

3akonbl mexanuku Hbrorona. IlepBeiii 3akoH Herotona. Cuna. Macca. Umnynbsc. Bropoit 3akoH
Hprorona. OcCHOBHOHM 3aKOH KJIACCHYECKOW JHWHAMHUKHU. TpeTuil 3akoH HproTOoHa. 3akKOH BCEMHUPHOTO
TaroreHus. ['paButanmonHoe mnone. Cuna Tspkectu. Bec. CrocoObl m3mepenus Maccel Ten. Cunbl B
MEXaHUKE.

3aKkoHbI COXpaHEeHHMsi B MeXaHMKe. 3aKOH COXpaHEHUs UMIynbca. PeakTuBHOe nBHkeHHe. Pabota
cuibl. PaboTa noTeHuManbHeIX cuil. MouiHocTs. DHeprus. Kunernueckas
sHeprus. lloreHnmanbHasg SHeprus. 3aKOH COXpaHEHMs MeXaHW4ecKoW sHepruu. lIpumeHeHne 3akoHOB
COXpaHEHHU.

Hemoncmpayuu

3aBUCUMOCTh TPAEKTOPUHU OT BHIOOpA CUCTEMBI OTCUETA.

Buibl MEXaHMYECKOTO ABUKEHUSI.

3aBUCHUMOCTh YCKOPEHHMSI T€Jla OT €r0 MacChl U CUJIbI, IEUCTBYIOIIEH Ha TeEIO.

CroxeHue Cuil.

PaBeHCTBO M IPOTUBOIIOIOKHOCTH HANIPABJIEHUSI CUJI IEHCTBUS U POTUBOJCHCTBHUSL.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT Ae(opMariuu.

Cunel TpeHus.

HesecomocTts.

PeakTuBHOE NBHKEHUE.

[Tepexox moTeHIMATBFHON SHEPTUM B KUHETHUECKYIO U 00PaTHO.

Jlabopamopnwvie pabomot

HccnenoBanue IBUKEHUS TeJa MO IEHCTBUEM IIOCTOSIHHON CHUIIBIL.

N3ydeHune 3aKkoHa COXpaHEHUS UMITYJIbCA.

CoxpaHeHue MEXaHUYECKOW YHEPTHH NPH IBUKEHUU TeJla MO/ IeUCTBUEM CHJI TSKECTH U YIIPYTOCTH.

CpaBHeHue paboThl CHIIbI C U3MEHEHHEM KMHETHYECKOW YHEPTUH Teja.

W3ydeHne 3aKOHOB COXpaHEHUs Ha MPUMEpE y1apa MapoB U OAJUTMCTUYECKOTO MAasSTHHUKA.

W3ydeHrne 0cOOEHHOCTEN CUITBI TPEHHUSI (CKOJIBbKEHUS ).

2. OcHOBBI MOJIEKYJISIPHON (PU3HKH ¥ TEPMOTMHAMHKH

OcHOBBI  MOJICKYJISIDHO-KHHeTH4YecKoil Teopuu. WMneanbHblii ra3. OCHOBHBIE  IOJIOXKEHHUS

MOJIEKYJIIPHO-KHHETHYECKOW Teopuu. Pasmepsl M macca MOJIEKYJ M aTOMOB. BpOYHOBCKOE JBHKEHHE.
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Hudbdy3us. Cunbl U SHEPrUsT MEKMOJEKYIIPHOTO B3auMozeicTBUA. CTpoeHHE ra3000pa3HbIX, KUIKUX U
TBepAbIX Ten. CKOpoCTH ABM)KEHUS MOJIEKYN U MX u3MepeHue. MaeanpHeplil ra3. /laBiaenue raza. OcHOBHOE
YpaBHEHUE MOJIEKYJISPHO-KMHETUYECKONW TEOpUHU Ta3oB. Temmeparypa u ee u3MepeHue. ['a30Bble 3aKOHBI.
AOCOIIOTHBIM HyJIb TeMIeparypbl. TepMoauHaMHuecKas MLIKajga TEMIIEpaTypbl. YpPaBHEHUE COCTOSIHHS
uaeanbHOro ra3a. MosspHas ra3oBasi HOCTOSIHHASI.

OcHoBbl TepMoOaMHAMMKH. OCHOBHBIE TOHATUS W OIpENEICHMsS. BHYTpPEHHsISI SHEprusi CUCTEMBI.
BHyTpenHsis sHeprus uneanbHoro raza. Pabora u terora kak (GopMbl nepeayu SHepruu. TernaoeMKoCTb.
VYaenpHas TEMIOEMKOCTh. Y paBHEHHE TeruioBoro Oananca. [lepBoe Hayano TepMOAWHAMUKH. AIHa0aTHBIN
nponecc. Ilpunmun pgeidctBust TemmoBod MamuHbel. KIIJ[ TemoBoro nasuratens. Bropoe Hawamno
TepMoauHaMuKU. TepMoanHaMuyeckas 1IKajla TeMIepaTyp. X0J0AnIbHbIE MAIIMHbI. TelIoBbIE IBUTATEIH.
OxpaHa npupo/ibl.

CpoiicTBa mapoB. Vcnapenue u konzaeHcarus. HachlieHHBIH map u ero cBoiicTBa. AOCONIOTHAs H
OTHOCHUTEJIbHAs BJIAXHOCTh BO3ayxa. Touka pocbl. Kunenue. 3aBUCHMMOCTBH TeMIlepaTypbl KUIEHUS OT
nasieHus. [leperpersiil map U €ro UCIoJIb30BAHUE B TEXHHUKE.

CaoiicTBa KUAKOCTeH. XapaKTEPUCTHUKA KUJIKOTO COCTOSIHUA BemiecTBa. I[lOBEpXHOCTHBIN Ciloi
KUAKOCTU. OHEprusi IMOBEPXHOCTHOIO ClOfA. SIBI€HMS Ha TpaHMUIE KHUAKOCTU C TBEPABIM TEJIOM.
Kanwnsipasie sBieHus.

CpoiicTBa TBepAbIX TeJl. XapaKTEepUCTUKA TBEPAOIO COCTOSHUS BEIIECTBA. Y IPYTUe CBOMCTBA TBEPIBIX
ten. 3akoH ['yka. MexaHuueckue cBOMCTBa TBEpAbIX Tell. TeruioBoe pacliupeHue TBEpAbIX Tl U
JKunkocTel. [1naBieHre u KpucTaum3anus.

Hemoncmpayuu

JIBmxeHne OpOYHOBCKHX YACTHII.

Huddysus.

H3meHeHne 1aBIeHNs Ta3a ¢ HK3MEHEHHUEM TeMIIepaTyphl IPH MMOCTOSTHHOM 00beMe.

H3oTepmuueckuii 1 n300apHbBIN TPOIIECCHI.

M3MeHeHne BHYTPEHHEHN dHEpruu Tell IpU COBEPIIEHUH paOOTHI.

Mopaenu TenaoBbIX ABUTATEIIEH.

Kunenune Bo/ibl Ipy NOHWKEHHOM JIaBJICHUU.

[IcuxpomeTp u rurpomerp.

SIBieHMs TOBEPXHOCTHOTO HATSDKEHUS U CMAuHUBaHMUSL.

Kpucrannsl, amopdHbIe BelecTBa, )KUAKOKPUCTAIINIECKUE Tea.

Jlabopamopnwvie pabomot

M3MmepeHue BIIaXXHOCTH BO3IyXa.

H3mepeHne noBepXHOCTHOT'O HATSHKEHUSI )KUAKOCTH.

HabGnronenue npouecca kpucraminzanun M3ydyenue nedopmannn pacTsHKeHUS.

W3ydeHne TerioBOro paciMpeHus TBEPIbIX Tell.

N3yueHne ocoOeHHOCTEH TEMIOBOrO PACIIMPEHHS BOJIBI.

3. DJIeKTPOIMHAMHUKA

DJIeKTpHYecKoe IoJie. OJEKTPUYECKHE 3apsipl. 3aKOH coxpaHeHMs 3apsaa. 3akoH Kymona.
Onexrpuueckoe nose. HanpskeHHOCTh 31ekTpuyeckoro nods. [Ipunnun cynepnosunuu noseid. Pabora cun
aNeKTpocTaTuueckoro nois. IloreHnman. PazHocTh moTeHIMaNoB. ODKBUIOTEHIUAIBHBIE ITOBEPXHOCTH.
CBsi3pb MEXIy HaNpsSHKEHHOCTBIO M PAa3HOCTHIO IMOTEHIMAJIOB AJIEKTPUYECKOro Mojs. J(MANeKTpuku B
anekTpuueckoM nosie. Ionspusanus nuanekTpukos. IIpoBonHUKY B anekTpuyeckoM mosie. KoHneHcaTopsl.
CoennHeHre KOHJEHCATOPOB B OaTapero. DHEPrusl 3apsuKEHHOTO KOHJIEHCATopa. DHEPrus JEeKTPUIECKOro
OIS

3aKOHbI NOCTOSIHHOIO0 TOKA. YCIOBUS, HEOOXOAUMbIE [UIsl BO3HUKHOBEHUS U TOJAJIEPIKaHUS
ANeKTpUudecKoro Toka. Cuiia ToKa U MIOTHOCTh ToKa. 3akoH Oma s yuactka nenu 6e3 DJ1C. 3aBucuMocThb
JJEKTPUYECKOTO COIMPOTUBJICHUS OT MaTepuaia, JUIMHbI U IUIONIA/JM MOMEPEYHOI0 CEYEHHUs MPOBOIHHKA.
3aBUCHUMOCTb DJIEKTPUYECKOTO CONPOTUBJICHMSI MPOBOJHUKOB OT TEMIIEPATYphl. DJIEKTPOABUXKYIIAs CHJIA
HMCTOYHUKA TOKa. 3akoH Oma nana nonHod uenu. CoenviHEeHHWE NMPOBOJHUKOB. COEAMHEHHWE HCTOYHHUKOB
JJIEKTpHUECKOi sHepruu B Oatapero. 3akoH J[xoyns—Ilenna. Pabora U MOIIHOCTD 3JEKTPUYECKOTO TOKA.
TennoBoe neicTBHE TOKA.

DJIeKTPUYECKHIT TOK B MNOJynpoBogHuKax. CoOCTBeHHas MNPOBOAMMOCTb IOJYIPOBOIHHKOB.
[TosrynpoBOTHUKOBBIE TPUOOPBHI.



MarnuTHoe moJie. BeKTOp MHAYKIMM MarHUTHOro mons. JIeHCTBME MAarHUTHOrO IIOJIA  Ha
NPSAMOJIMHEHHBIN MPOBOJHUK C TOKOM. 3aKOH AMriepa. BzaumoneiictBue TokoB. MarHuTHsli motok. PaboTa
110 MEPEMELIEHUIO MPOBOJHMKA C TOKOM B MAarHUTHOM IoJj€e. [[eficTBHe MarHUTHOTO MOJIsl HA JIBMXKYLIUHCS
3apsan. Cuna Jlopenua. Onpenenenue yenbHoro 3apsajaa. Y CKOpUTENIU 3apsKeHHBIX YacTHULL

JJIeKTPOMAarHUTHAsi WHAYKUHA. OJIEKTPOMarHuTHas HWHIAYKUWA. BuxpeBoe 3sieKTpHuecKoe ToJIe.
Camounaykuus. DHeprus MarHuTHOTO TIOJIS.

Hemoncmpayuu

B3anmopencTeue 3apskeHHbIX Tell. [IpoBOIHUKY B

3JIEKTPUYECKOM T0JIe. JIMIIEKTPUKHU B AIEKTPUUYECKOM

nosie. KonieHcaropsl.

TennoBoe neicTBUE 3IEKTPUUYECKOTO TOKA.

CoOcTBeHHAas U MPUMECHAs! IPOBOJUMOCTb MOJTYITPOBOIHUKOB.

[TonynpoBoaHUKOBBINM 1uoj. Tpan3zuctop. OnsiT DpcTeaa.

B3aumoneiicTBue npoBOoIHUKOB ¢ TOKaMHU. OTKIIOHEHHE JIEKTPOHHOIO

Iy4Ka MarHUTHBIM I1OJIEM. DJIEKTPOJBUIaTeb. DJIEKTPOU3MEPUTEIbHBIC

npuOopbl. DileKTpoMarHuTHast UHAYKIUs. OnbiTel @apazest.

3aBucuMocts D/]C caMOMHAYKIIMM OT CKOPOCTU MU3MEHEHUS CUJIbl TOKA U MHIYKTUBHOCTH MPOBOJIHHKA.

Pabora snexrporeneparopa.

Tpancdopmarop.

Jlabopamopnusie padbomot

N3yuenune 3akona Owma I y4yacTKa UENH, IOCIEIOBAaTEIbHOTO M MAPAUIEIBHOIO COEIMHEHUs
IIPOBOIHUKOB.

N3yuenune 3akona Oma i OJTHOW LIETIH.

W3ydeHue BIEHUS 3JEKTPOMAarHUTHON UHIYKIIUU.

Omnpenenenne kodhUIIMeHTa MOIE3HOTO EHCTBHS SJEKTPHUUECKOr0 YaiiHHKA.

Onpenenenue TeMnepaTypbl HUTH JIaMIIbl HAKAQIUBAHHUS.

Omnpenenenne O/IC 1 BHyTpEHHETO COITPOTUBIIEHUS NCTOYHHUKA HANIPSKCHHUS.

4. Kosie6aHus1 ¥ BOJTHBI

Mexanuyeckne kojedanusi. KonebOatenbHoe nBmxkeHue. ['apmonuudeckue konebGanus. CBoOogHBIE
MexaHu4yeckue konebaHus. JIuHeliHble MexaHUYecKkHue KoisiebaTenbHble cucTeMbl. [IpeBpallieHne sHepruu
npu KosebarenbHOM JBHKeHHU. CBOOOJHBIE 3aTyXarole MeXaHW4yeckue KoseOaHus. BbIHyXIeHHbIe
MeXaHUYEeCKHe KoyueOaHusl.

Yupyrue Boanbl. [lonepeunsie U NpoaoIbHBIE BOIHBI. XapaKTEPUCTUKH BOJIHBL. Y PAaBHEHHE IUIOCKOU
Oeryuieit BonHbl. MHTepdepennus BoaH. [lonaTue o nudpakiuy BosH. 3BYKOBBIE BOJIHBIL. YJIBTPa3BYK U €ro0
IIPUMEHEHHE.

DJIeKTpOMarHuTHble KoJiedanusi. CBOOOHBIE 3JIEKTPOMAarHUTHBIE KosieOanus. [IpeBpaienue sneprun
B Koje0aTeIbHOM KOHType. 3aTyxalollue 3JIeKTPOMarHuTHele KojeOaHus. ['eHepaTop He3aTyxaroIux
3JIEKTPOMArHUTHBIX KosiebaHuil. BolHyKeHHbIE AyiekTpudeckue konedanus. [lepemennsiii Tok. I'eneparop
NIEPEMEHHOI0 TOKa. EMKOCTHOE€ M MHAYKTMBHOE COINPOTHUBIICHUS IEPEMEHHOIO TOKA. 3akoH Oma s
JNEKTPUYECKON 1Ieny MepeMeHHOro Toka. PaboTa M MOIIHOCTH NEpPEMEHHOro Toka. ['eHepaTopsl TOKa.
Tpancdopmaropsl. Toku Beicokoit yacToThl. [lonydenue, nepegaya u pacrpeesieHue IeKTPOIHEPTUH.

DJIEeKTPOMarHuTHbIe BOJIHbI. DJIEKTPOMarHUTHOE oJie KaK OCOOBINM BUA MaTepuu. DIEKTPOMarHUTHbBIE
BonHBL. BuOparop ['epma. OTKpbITHIN KoneOaTenbHbId KOHTYp. M300perenue pamuo A.C. IlonoBbiM.
[TonsiTe o0 paguocsssu. [IpuMeHeHne 3IeKTPOMarHUTHIX BOJIH.

Hemoncmpayuu

CBOOOIHBIE 1 BBIHYK/IEHHbIE MEXaHNUECKHE KOJIeOaHusl.

Pe3onanc.

OO6pa3oBaHue U pacpOCTPAHEHUE YIIPYTUX BOJH.

YacToTa koje0aHMii U BbICOTA TOHA 3BYKA.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

OcuuorpaMma nepeMeHHOro TOKa.

KoHzeHcaTop B ienu NepeMeHHOr0 TOKA.

Karyika HHIyKTUBHOCTHU B LIENU IEPEMEHHOTO TOKA.

Pe3oHaHc B nocne10BaTeIbHOM LENIH IEPEMEHHOTO TOKA.



W3myueHune u MpueM 2JeKTPOMAarHUTHBIX BOJIH.

Pannocssse.

Jlabopamopnwvie pabomot

W3yueHne 3aBUCUMOCTH TepHOJa KOJICOAHWH HUTSHOTO (WM MPYKUHHOTO) MAasTHUKA OT JJIUHBI HUTH
(w1 Macchl Tpy3a).

WNHAyKTUBHBIE 1 EMKOCTHOE COIIPOTUBIIEHMS B LIENIU IEPEMEHHOT0 TOKa

5. OnTuka
IIpupona cBera. CKOpOCTh pacIpOCTPaHEHUs CBETA. 3aKOHBI OTPAXKEHUsI U IIpesioMileHus cBeTa. [lonHoe
orpakenue. JInnzpl. a3 kak ontudeckas cucrema. OnTuyeckue npruOopsl.

BosHoBbIe cBolicTBa cBeTa. MHTepdepennus cera. KorepeHTHOCTh CBETOBBIX Jyuell. MHTEepdepeHms
B TOHKHUX IJIeHKax. [lonockl paBHOM TommuHbl. Konbsiia Hetorona. Mcnonb3oBanue nuTepdepeHun B HayKe
u texHuke. udpaknus ceera. udpakius Ha mENId B MapajulelbHbIX Jydax. JudpaknuonHas permieTka.
[Tonstue o ronorpaduu. Ilomsapusamuss momnepeydsix BosiH. [lomspusamus  ceta.  JIBoitHOe
nyuyenpenomaenue. Ilonspounsl. Jducnepcus ceta. Buasl crnektpoB. CnekTpbl ucnyckanus. CHekTpsl
noryomeHus. YiapTpaduosaeroBoe U HHppakpacHoe u3iydeHMs. PeHrtrenoBckue syun. Mx mpupona u
CBOMCTBA.

Hemoncmpayuu

3aKOHBI OTPAKEHUS U MPETOMIIEHUSI CBETA.

[TostHOE BHYTpEHHEE OTpaKEHHUE.
OnTuueckue mpruoOOpHI.
Wutepdepennus ceeta.
Hudpaxkuus cera.
[Tonsspu3zanus ceera.
[lonydeHue cnekTpa ¢ HOMOIIbIO IPU3MBI.
[Tony4eHue criekTpa ¢ HIOMOLIbIO AU(PAKIIMOHHOMN PEILIETKH.
CrnexTpockor.
Jlabopamopnwvie pabomot
N3ydenue n3obpaxkeHus: NpeIMETOB B TOHKOM JIMH3E.
N3yuenue uaTepdepeHnn u Audpakum cBeTa.
I'panynpoBka crieKTpocKkona U Onpe/iesieHne AIUHbI BOJIHbBI CIIEKTPaIbHBIX JTUHUI.

6. DieMeHThI KBAaHTOBOH (pu3MKH

KBanroBas ontuka. KBantoBas rumnoresa [Inanka. @otonsl. Buemnuit gorosnexrpuyeckuii ¢ exT.
Buytpennuit poroaddexrt. Tumsl HoTor1€MEHTOB.

®usuka aroma. Pa3zButue B3IJIS10B Ha CTPOEHUE BEUIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax
Bojoposia. SnepHas mozens aroma. OmbiTel 3.Pesepdopna. Mogens aroma Bomopona mno H.Bopy.
KBanTOBBIE TE€HEPATOPHI.

®usuka aToMHOro siapa. EcrecTBeHHass paJuoakTUBHOCTh. 3aKOH paJHoakTHUBHOTO pacrnaja. CriocoObl
HAOJIIOJIEHUSI U PETUCTPALIMU 3apsDKEHHBIX YacTull. Dpdext BaBuiaosa — YepenkoBa. CTpoeHHE aTOMHOTO
anpa. Jledext maccel, SHEpPrus CBsI3U M YCTOMUMBOCTb aTOMHBIX sijiep. SnepHble peakiuu. VickyccTBeHHas
paanoakTUBHOCTh. Jlenenue Tsokenbix siaep. LlemHas spepHas peakuus. Ympasisiemas LENHas peakius.
SAnepuenii peaktop. IlomyueHne paguoakTHBHBIX M30TONOB M MX IPUMEHEHHE. buosornyeckoe nencTBUE
PaAMOAKTUBHBIX U3JTyY€HUN. DIeMEHTapHbIE YaCTUIIBI.

Hemoncmpayuu

dotorpdexr.

JIuneiuaTele CEKTPBI Pa3IMUHBIX BellecTs. M3nyuenue nasepa

(xBaHTOBOrO reHepaTopa). CueTUnK HOHU3UPYIOIIUX U3ITyYEeHUH.

IIpumepHble TeMbl pedepaToB (10KIA10B), HHINBHIYATLHBIX IPOCKTOB

Anexkcannap ['puropbeBud CTONIETOB — PYCCKUM (DU3BHK.

Anekcannp CremanoBud [1ormoB — pycckuii yaeHbIN, H300peTaTesb pajaro.
AnbTepHATUBHAS SHEPTETHKA.

AKyCTUUYECKHE CBOMCTBA MOJIYIPOBOJHUKOB.

AHnnipe Mapu Amniep — OCHOBOIOJIOKHHUK 31EKTPOIMHAMUKHY.
ACHUHXPOHHBIN JBUTATENb.

AcTtepoupl.

ACTpOHOMMS HAIIMX JHEH.
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Atomnas pusnka. M3otonsl. [IpuMeHeHne panoaKTUBHBIX H30TOIIOB.
beckoHTaKTHBIE METOJIBI KOHTPOJISI TEMIIEPATYPHI.

bunonsipabie TPaH3UCTOPHI.

bopuc CemenoBuy SIkoOm — Gu3MK 1 H300peTaATCIIb.

Benuuaiimme oTKphITUS (PU3HKH.

Byl 251eKTprUecKuX pa3psAIoB. DISKTPUUECKUE pa3psabl Ha CITyKO0e YeloBeKa.
Bnusinue nedexToB Ha (pu3HUECKUE CBOMCTBA KPUCTAILIIOB.

Bcenennas u teMHas marepus.

lanuneo ["anunelr — ocHOBATENb TOYHOTO €CTECTBO3HAHUA.

lonorpadust u ee mpuMeHeHHE.

JIBr>KeHUE Tella IepeMEHHOM MACCHI.

Judpakius B HaIICH )KU3HU.

Kuakue kpucrasibl.

3akonbl Kupxroda ajist 37eKTpUISCKOM 1eTH.

3aKOHBI COXPAHEHHS B MEXAHUKE.

3HayeHue OTKPbITHil [ anumes.

Urops BacunbeBnu KypuaToB — ¢Gu3uK, OpraHu3aTop aTOMHOW HAYKH M TEXHUKH.
Hcaax HproTOH — co3faTenb KIacCHUeCKON (U3HKH.

Hcnonb30BaHuE 3IEKTPOIHEPTUU B TPAHCIIOPTE.

Knaccudukanus u XxapakTepUCTUKU HIEMEHTAPHBIX YaCTHII.
KoHncTpykuimoHHast MPOYHOCTh MaTEpUAJIA U €€ CBS3b CO CTPYKTYPOU.
KoHcTpykuus u BUJIbI J1a3€pOB.

Kpuosnexkrponnka (MUKPOIJIEKTPOHUKA U XOJION).

JlazepHble TEXHOJIOTUHU U UX UCIIOIb30BAHUE.

Jleonapno na Bunuu — yueHblil 1 u300peTaresb.

MaruuTtHble u3MepeHus (MPUHIUIBI TOCTPOSHUS TPUOOPOB, CLIOCOOBI H3MEPEHU MarHUTHOTO MTOTOKA,
MarHUTHOW MHIYKIIHH).

Maiikn ®apazeii — co3garenb y4eHHs 00 3JEKTPOMAarHUTHOM TOJI€.

Makc [lnask.

Meroa MeUeHBIX aTOMOB.

Metoabl HAOMIOEHUS U PETUCTPAIIUN PATMOAKTUBHBIX U3JIYYCHHUI U YaCTHIL.
Mertoabl onpeaeneHus MIOTHOCTH.

Muxaun BacuibeBrny JIOMOHOCOB — y4€HBIN SHIUKIOTEIUCT.

Mopnenu aroma. OmnbIiT Pesepdopaa.

MonekyIapHO-KUHETHYECKas: TEOPUS UICATbHBIX Ta30B.

MonHus — ra3oBblil pa3psii B IPUPOJHBIX YCIOBUSX.

Hanorexnonorus — MCKIPCAMETOBAPHAA o0acThb q)YH,Z[aMCHTaHBHOﬁ n HpI/IKJIaI[HOﬁ HAayYKHU U TCXHUKMU.

Huxona Tecna: ;kxu3Hb 1 HEOOBIYAITHBIE OTKPBITHS.

Hukonaii Konepauk — co3znarens relMoneHTpUYeCKON CUCTEMBI MUPA.
Hunbe bBop — onun U3 co3pareneid COBpeMEHHOM (QU3HKH.
Hyxneocunres Bo BeeneHHON.

OO0®bsicHeHre (OTOCUHTE3a C TOUKH 3peHUs (PU3UKU.

OnTHyeckue ABJIECHUS B IPUPOJIE.

OTKpBITHE U IPUMEHEHUE BHICOKOTEMIIEPATYPHON CBEPXITPOBOAMMOCTH.
[lepeMeHHBIN 2JIEKTPUYECKUN TOK U €70 IPUMEHEHHUE.

[Inma3mMa — 4eTBepTOE COCTOSTHUE BEIIECTBA.

[Tnanerst CoNIHEUHON CUCTEMBI.

[TorynpoBOTHUKOBBIE TaTYUKH TEMIIEPATYPHI.

[Ipumenenne KUAKUX KPUCTAJIIIOB B IPOMBIIIIEHHOCTH.

[IpuMeHeHne A1epHBIX PEAKTOPOB.

[Ipupona peppomarnerusma.

[TpoGieMbl 3KOJIOTHH, CBSI3aHHBIE C UCTOIb30BAHUEM TEIIJIOBBIX MAIIHH.
[IpousBoncTBO, Nepenaya v UCIOJIB30BAHNUE NIEKTPOIHEPTUH.
[Tpoucxoxnenne COIHEYHON CUCTEMBI.

[Ipe303nekTprdeckuii 3PeKT ero NpuMeHeHue.

Pa3Butue cpencTs cBsA3M U paguo.
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PeakTuBHBIE IBUTATENIN U OCHOBBI PAOOTHI TETUIOBON MAITUHBI.
PenukroBoe uznyuenue.

PentrenoBckue nyun. Uctopus otkpeitus. [Ipumenenue.
Poxnenue 1 3BOJIOLUS 3BE3 .

Ponp K.O.1ln0JKOBCKOTO B pa3BUTUM KOCMOHABTUKH.

CBeT — 2JIeKTpOMAarHuTHask BOJIHA.

Cepreii [1aBnoBuu KoposeB — KOHCTPYKTOpP U OpraHU3aTOp MPOU3BOACTBA PAKETHO-KOCMUYECKOM TEXHHUKH.

Cunel TpeHusL.

CoBpeMeHHast CIIyTHUKOBAs CBSA3b.

CoBpeMmenHas (puznyeckas KapTHHA MHpA.

CoBpeMeHHbIE CPeICTBA CBSA3H.

ComnHIle — MCTOYHMK KU3HU Ha 3emiie.

VYnbTpa3Byk (Hody4deHHE, CBONCTBA, IPUMEHEHHE).
VY1paBisieMbli TEPMOSICPHBII CUHTES.

YckopuTenu 3apsiKeHHBIX YacTHII.

®du3nka U My3bIKa.

duznyeckue cBOUCTBa aTMOC(hEpHI.

DOTOIIEMEHTHI.

®dotordpdext. [Ipumenenue siBenus pororpdexra.

Xanc Kpuctuan Dpcres — OCHOBOIOJIOKHUK 3JIEKTPOMarHeTus3ma.
UepHble IBIPHI.

[IIkana 371€eKTPOMAarHUTHBIX BOJIH.

DKonoru4eckue npoOIeMbl U BO3MOMXKHBIC TyTH UX PEIICHUS.
DneKTpOHHas IPOBOAUMOCTb MeTaI0B. CBEPXIPOBOIUMOCTb.
Omunuit Xpuctuanoud JIeH — pycckuil Gu3HK.

TEMATUYECKOE INIAHUPOBAHHUE
[Mpu peanuzanmu conepxanus o0IIe00pa3oBaTeIbHON y4yeOHOro npeamera «®Dusuka» B Ipenenax
ocoerusi OIIOIT CIIO Ha 6a3ze OCHOBHOTO 00mIero 0OO0pa3oBaHUsA C MOJYYEHHEM CPETHEro OOIIero

obpazoBanus (ITIICC3) makcumanbHast yueOHas Harpy3ka 0Oy4JaroIMXCsl COCTABIISET:

Buj yueOHoii padoThl

O0beM yacoB

MakcumasbHas yyeOHas HArpys3Ka (Bcero)

135

Oo0s13aTesIbHAS ayJUTOPHAsI yueOHAasi HATPY3Ka (Bcero) 117
B Tom uncrne:

JIEKITUN 97
nabopaTOpPHBIE 3aHATHS 20
Koncyabranus 12
Wrorosas arrecranus B hopMe dK3aMeHa 6
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TeMaTuueckuil IVIAaH U COAepKaHMe YUeOHOro npeamera ®usuka

HaumenoBan
He pa3aesioB
H TeM

Coaep:xanue yueOHOro MaTepualia, JadopaTopHble H MPAKTHYECKHE PadOThI, CAMOCTOSATEIbLHAA padoTa
o0y4Jarouuxcs

Oo0neMm
4acoB

YpoBennb
O0CBOEHHUA

BBenenue

IlocTtanoBka 1enei ACATCIIBHOCTH, INITAaHUPOBAHUE COOCTBEHHOM ACATCIIBHOCTH, IPCABUACHUC BO3SMOKHBIX
PE3YIbTATOB, OpraHu3anys CAMOKOHTPOJIA U ITOJTYUYCHHBIX PE3YJILTATOB.

1,2

PA3JEJI 1. MEXAHUKA

22

Tema 1.1.
Mexannueck
oe IBU:KeHHe

Conep:xaHue y4eOHOro MaTepuaJia

1.

Mexannueckoe aBu:keHue. [IpencraBienne MeXaHU4eCKOro JBM)KEHUS YPaBHEHUSIMH 3aBHUCUMOCTH KOOpPAMHAT U
MPOEKIHeN CKOpoCcTH 0T BpeMeHu. lIpeacraBieHre MEXaHNYECKOro ABIKEHUS Tpa@UKaMy 3aBUCUMOCTH KOOPAMHAT
W Tpoekuuedl ckopoctd OT BpeMeHH. OTHOCHUTEIBHOCTh MEXaHHYECKOro IBMKeHUs. CHCTeMBbl OTcyera.
XapaKTepUCTHUKH MEXaHWYECKOro JBIDKEHUS: IepeMelleHHe, CKOpOCTh, ycKopeHHe. OTHOCHUTENBHOCTh IIOKOS,
(hopMBI TPAEKTOPUH, KOOPIMHATHI TOUKH, IIepeMerieHust, CKOpOCTH. CI0KEHUE epEeMELICHUH, CKOPOCTEl.

Buabl nBu:keHusi (paBHOMEpPHOe, PABHOYCKOPEHHOe) M UX rpaduueckoe onucanue. Bekrop ckopoctu. ®opmyna
KoopauHathl. I'padudeckoe n300paxxeHne 3aBUCUMOCTH KOOPIWHATHI CKOPOCTH OT BPEMEHH.

Ycekopenne. JIBuikeHHE € TNOCTOSIHHBIM YyCKOpeHHMeM. Bekrtop yckopenus. 3amuch (opMmysibl CKOpPOCTH B
BEKTOPHOH (opMe U B IPOESKLUH HA KOOPAMHATHYIO OCh IIPH PABHOYCKOPEHHOM JIBUKCHUH.

Peumenne 3ana4 no reMe MexaHuyeckoe ABM:KeHHe. UTeHHe U IOCTpoeHHE rpadiiKa CKOPOCTH U YCKOPEHHS
PaBHOYCKOPEHHOTO JABMKEHUSI.

CBo0Ooanoe maaeHue Tela. YcCKOpeHHe CBOOOIHOro majgeHus. YckopeHue cBobomHoro majenus. [lagenue Ten B
BO3JIyXE M B Pa3pEIKEHHOM MpocTpaHcTBe. Penrenne 3axay.

4.

JBu:KkeHue Tesia, OPOLLIEHHOI0 MO YIJI0M K FOPU30HTY. PaBHOMEpHOE IBHKEHHUE MO OKPY>KHOCTH.

2,3

Tema 1.2.
3aKOHBI
NBUKEHUSA

Conep:xanue yueOHOro Marepuasa

1.

B3anmoneiictBue Tesa. Ilpuaumn cynepnosunuu cui. B3aumopeiicteue ten. Cuiia IpudYrHa yCKOPEHUS. 3aKOHBI
auHamukn Herotona. Onpenenenne 1 3akona Hetotona @opmynsl Equnnns! cunsl B CU.

HNuepumanbHbie cuctembl orcyera. [Ipunnun orHocuTeabHocTH Nanmmuesi. VlHepuyanbHble 1 HEMHEPLUAIBLHBIE
cucteMbl otrcuera. PemieHue 3agay MmO TeMe 3aKOHbI MEXaHHMKH C Y4YeToM Iojy4daemoil mnpodeccuu
(ITPOPECCHUOHAJIBHO-OPUEHTHPOBAHHOE COAEPXXAHMUE).

2 u 3 3axonbl HeloTona. Ompenenenne, popmynsl. Exununel cunsl B CU.

Cuasl B mpupoe. YeTsipe TUIA CHJI, CYIIECTBYIONIUX B IPUPO/IE.
3akoH BceMupHOro Tarorenus. Bec Ttena. HeBecomocTb. 3aKOH BCEMHPHOTO TArOTEHUS; (OpMyIa, yCIOBUS €€
MPUMEHUMOCTH, 0OCOOEHHOCTH I'PaBUTALMOHHOTO B3anMoJieiicTBUS [10CcTOsIHHAS BCEMHUPHOTO TSTOTEHHS.

NMmnyabe. 3aKoH coOXpaHeHMs UMITYJIbCA H PeAKTHBHOE JIBUKEHUE.

[lonsTne mMITynbca Tena, 3aMKHYTON CHUCTeMBI. 3aliCh YPaBHEHHUS 3aKOHA COXpaHEHHs uMmyibca. lIpakTudeckoe
npuMeHeHue. Penrenne 3a1a4 Ha 3aK0H coxpaHeHusl UMIyJbca. OnpenencHiue CKOPOCTH IBUXKEHUS TE.

IlepBas kocmuyeckass ckopoctb. OcBoeHne kocmoca. Dopmyna s pacuera HNepBOM KOCMHUYECKOW CKOPOCTH

2,3

1,2

1,2

1,2




| (BTOpOI M TpeTet). DTarmbl OCBOCHHS KOCMOCA.

Tema 1.3. Coaepxanue y4ye0HOro MaTepHuasia 6
PaGora u 1. | 3akoH coxpaHeHMsi MeXaHMYecKoW 3Hepruu. IloTeHnuanbHAas M KUHETHYECKas SHEPrus 3aKOH COXPAaHEHHUS 2
MOIIIHOCTD SHEPIruU U €ro 3HayeHue. EquHunbl usmepenus
IIpeBpamenue 3Hepruy M UCMOJIB30BAHUE MAILIMH
[IpeBpaiieHne 3HEpruy B IBUTATENIN IIEPEIATOUYHBIX MEXaHU3Max
2. | Padora m mMomHocTh. MexaHuueckass pabora, pabdora cuibl. Enuxuiia paborel U MomHocTH. Pelienme 3amad. 2
[ToBTopenue Gpopmyn pabOThI, MOITHOCTH, 3aKOHA COXPAaHEHHS UMITYJIbCA.
JlabopaTopHas padora 2
1. ‘ CoxpaHeHre MEXaHU4YEeCKON 3HEepPTUuH NPy JABMKEHUU TeNa MO AeWCTBUEM CHUJI TAXKECTH U YIIPYTOCTH.
PA3JEJI 2. MOJIEKYJISIPHASA ®U3UKA. 19
Tema 2.1. Conep:xanue yueOHOT0 MaTepuaJia 10
OcHoBbI 1. | OcHoOBBI MOJIEKY/ISIPHO-KHUHETHYECKOI Teopum. Vctopus aromuctrueckux ydeHwid. MonekymsipHas (u3nKa Kak
MOJIEKYJISIPH HayKa. MOJEKyJISIpHO-KUHETUYECKUH TEPMOJMHAMUYECKMM METOJbl H3Y4YeHHMs CBOMCTB BeuiectBa. Macca u
0- pa3Mepbl MoJiekyJl. KosinuecTBa BemlecTtBa. bpoyHoBckoe qBuskeHUe. BenuunHbl XapakTepu3yrOIUe MOJIEKYJIbI
KUHETHU1ECKO (TOpsiIOK  pa3MepoB M MAacChl, KOIWYECTBO BEIMIECTBA, IOCTOSHHAas ABOTaIpo, MOJSIpHAs Macca BEIecTBa).
i Teopum. H3mepenue ckopocreii Mosekya rasza. Oneit llltepHa. 3aKOHOMEPHOCTh pacHpeesIeH!s] MOJIEKYJ 110 CKOPOCTSIM.
2. | MpeanbHplii Ta3 B MOJIEKYJSIDHO-KHHETHYeCKOii Teopuu. Mojeab uaeajbHOro rasa. Mertoapl (pusndeckoro 2,3
MOJICJINPOBAHMS MOJIEKYJISIPHO-KMHETHUECKOH Teopun. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETHYECKON TEOPHH.
BriBog ocHOBHOTO ypaBHEeHHs M K T. Pelenue 3agay .
3. | TennoBoe nBH:KeHHe. AOCOJIOTHAsI TeMIlepaTypa Kak Mepa cpeqHell KHHeTHYECKOH JHepPruu YacTHuil.
TemnoBoe paBHOoBecue. Temmeparypa. M3mepenue temieparyp. PemieHue 3agad Ha TeMy M K T W TelJIoOBoe
paBHOBecHe. Vcronb30BaTh (GOpPMYJy CBS3M CpeJHEH KMHETHYECKOH 3HEPTUHU JBMIKCHHUS MOJIEKYJ. 3aBHCHMOCTD
JaBJICHUS T'a3a OT €ro0 KOHLUEHTPAIUU U TeMIIEpaTyphl.
YpaBHeHHe COCTOSIHUSI MIeaJbLHOI0 rasa. BeiBox ypaBHEHMs. YHUBeEpcalbHas ra3oBasi MocTosiHHas PerieHue
3aia4 Ha ypaBHeHne MenaeneeBa — Kitaneiipona. Beipazuth 00beM, 1aBiIeHUE, Maccy, TEMIIEPATYPY.
4. | M3onpoueccsl. I'a3oBble 3akoHbl. OmnpeseeHne HU30IMPOIecCcOB (M30TEPMHUECKOT0, U300apHOTO, M30XOPHOIO)
[IpumeHeHne ypaBHEHUS COCTOSHHUS HIEANBHOTO Ta3a K M3olpoleccaM. PemeHme 3agad HAa rasoBble 3aKOHBI.
MaremMaTryeckoe BEIpaKeHHE 3aKOHOB M IpadUKH H30TPOIIECCOB. [ paHHIIbI MPUMEHUMOCTH 3aKOHOB.
CTpoeHue razoo0pa3HbIX, )KMIKUX M TBepAbIX Ted. OObsSCHEHHE arperaTHbIX COCTOSIHMHA BEIIeCTBa HAa OCHOBE
aTOMHO-MOJIEKYJISIPHBIX MIPECTaBICHUI. XapaKkTepHble 0COOEHHOCTH B3aUMOJCHCTBHS MOJIEKYI.
Mopneanb crpoenus :xuaxkoctu. HacblleHHble U HeHacbIlleHHbIe Mapbl. BiaskHocTs Bo3ayxa. AOCONIOTHAs U
OTHOCHUTCJIbHAsA BJIAXKHOCTH BO3ayXa. Touka POCHI. I/I3MepeHI/Ie BJIAXXHOCTH BO3ayXa IMCUXPOMETPOM HpaKTquCKOG
3HAYEHHE BJIAKHOCTH.
JlabopaTopHas padora 2
1. | Mizmepenne BaaxuocTn BO3MyXA.
Conep:xanue yueOHOr0 MaTepuaJa 6

1.

Mopneanb cTpoeHusi TBepPAbIX Tel. AMop(dHbIe BelllecTBA H KUAKHEe KpucTaLibl. Kitaccudukanus TBepIbpIX Tel.
CBOICTBO MOHOKPUCTAITIOB. AHU30TPOITHS. VI3MEHEHHUS arperaTHbIX COCTOSTHHUI BEIECTBRA.
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Buael nedopmanuu TBepAbIX Ted. YHpyroctb. 3akoH I'yka. Bumer medopmanmm, oOBSICHCHHE HAa OCHOBE
MOJICKYJIIPHO-KUHETUYECKOW Teopuu. MexaHudeckoe HampsbkeHrne MexaHWuecKrue CBOWCTBAa TBEPHABIX TeEl.
[Ipounocts, ympyrocts, TekydecTh. llmactuunocts. Ilpumenenume nedopmamuu B TexHuke. CozgaHue
MAaTepHAaJIOB ¢ 3apaHee 3aJaHHbIMH cBolicTBaMu. [IpuMeHenne nedopMaliii B CTpOUTEIHCTBE, MAIITMTHOCTPOCHNUH,
MpUOOPOCTPOCHHH.

JlabopaTopHas padora

1. | Onpenenenne monyis FOura.

Tema 2.2.
OCHOBBI
TepMOAMHAM
HKH.

Conep:xanue y4eOHOro MaTepuaJia

1.

IlepBblii 3aK0H TepMoAMHAMMKH. DOPMYIHPOBKA U YPAaBHEHHE MEPBOrO 3aKOHA TEPMOJMHAMUKU. Pemienue 3anay.
HeoOpaTuMocTs TemIoBbIX MpoueccoB. OOpaTUMbIe 1 HEOOPATUMBIE TTPOIECCH HX TPUMEPEI.

IIpuMeHeHHe MEPBOro 3aKOHA TEPMOAUHAMUKHU K TEIUVIOBBIM mpoueccaMm. 3amuch YpaBHEHUS IIEPBOrO 3aKOHA
TEPMOJAMHAMUKY JIJIS1 H30TpoIlecCoB. AauadaTuyeckuii npouecc IlpuMeHenne nepBoro 3aK0Ha TEPMOIMHAMUKHA
K aquadaTuyeckomy mpoueccy. Onpenenenne annadarHoro mnporecca. [Ipumepst agnabaTHoTo MIpoiecca.
Hpunnun geiictBusa TemnoBbIX aBurateseii. KIIJI TemnoBbix nBuraresieil. PeanbHple TEIUIOBBIC JBUTATENH,
MPUHIIUIT PpabOThl M MX HCIIOJIb30BAaHUE B HAPOJHOM X03siicTBe. PellleHHe 3a1a4 1Mo TeMe TEIUIOBBbIE SIBJIEHHS C
yuetom mnouayyaemoii mnpodeccun (IIPOPECCHOHAJIBHO-OPUEHTUPOBAHHOE COIEPXAHMUE).
[lonroTroBKa K KOHTPOJIBHOU PabOTE MO TEME TEIUIOBEIE SIBIICHUS, TEPBBINA 3aKOH TEPMOIMHAMHUKH.

2,3

2

KOHTpOJ’[LHaH paﬁoTa no TeMaM «MexaHuKa» U «Monelcy.]mpﬂaﬂ (1)1/131/11(3».

PA3JEJ 3. DJIEKT

POJUHAMUKA.

44

Tema 3.1.
DJIeKTpHYecK
oe moJie.

Coaepxxanue y4e0HOr0 MaTepHaJia

10

1.

B3anmopneiicTBre 3aps:KeHHBIX TeJl JJIeKTPUYECKHil 3aps/l. 3aKOH COXPAHEHHU JJIEKTPHYECKOro 3apsia.
OneKTpoMarHuTHBIE B3aUMOJICHCTBYS. DeMeHTapHbIH 3apsa. PopMyTHUpOBKa 3aKOHA COXPAHEHHS AIEKTPHUECKOTO
3apsaa. BzanmozeiicTBre HETOABIKHBIX SJIEKTpUUECKUX 3apsaa0B. 3akoH Kynona. EnuHuna nekTpuyeckoro
3apsaa. [lonsTre ToueyHOro 3apsiaa. Y CTpOWCTBO KPYTHIBHBIX BecoB KoaduuneHT nponopuioHaasHOCTH B
3akoHe Kyiona Enununa 3apsina 3HaueHue 3apsijia 3EeKTpoHa U IpoToHa. JuaiekTpudeckas IPOHUIIAEMOCTb.

JnekTpuyeckoe mnoje. HampsikeHHocts mouas. bimskozaeicTBue u ganbHOACHCTBHE. HampsokeHHOCTH OIS
Hanpasnenue BekTopa HampspkeHHOCTH. EAMHMIG HANPSOKEHHOCTH.  DIEKTPOCTATHYECKOE IOJIE M €r0 CBOMCTBO
CunJiioBbIe JIMHUH 3JIEKTPAYECKOro moJjs. HanpsokeHHOCTh mosist 3apsbkeHHoro mapa. lloHsTue cuinoBoi TUHUM U
ux rpaduueckoe m3oOpakeHne OJHOPOIHOE dIIEKTpUUeckoe mojie. PelneHue 3a7a4 Ha NMpPUMEHEHHe 3aKOHA
Kygona ¢ yderom moaydaemoii mnpodeccuun (IIPOPECCHOHAJIBHO-OPUEHTUPOBAHHOE
COJEP)KAHHME). Yka3are Ha CXOJCTBO M pa3In4Me C 3aKOHOM BCEMHUPHOI'O TATOTeHUs. PeleHue 3aga4 no reme
3JIeKTpUUecKoe noje. Popmysa HaPsHKEHHOCTH, HAMTPSDKEHHOCTD TOJIST B TOUKE.

IIpoBoaAHMKHN ¥ OMAIEKTPUKH B 3JIeKTPUYECKOM moJie. PacmpeneneHnne 3apsjga MO MOBEPXHOCTH ITPOBOIHUKA
OtcyrtcTBre nofis BHYTpH npoBogHuka. [lone mapa. [lone mmockocTtu. DaekTpocTraTuiyeckas UHAyKUus. /IBa Buga
amayekTpukoB. Iloasipuzanusi AMAJIEKTPUKOB. J(MdJIeKTpuuecKkass MPOHUIAEMOCTb. DIJIEKTPUYECKOE II0JIe B
mdnekTpuke. Popmyna 3akoHa KynoHa, HanpsHyKEHHOCTH MOJI TOYEYHOTO 3apsa.

IToTtennuan IJTEKTPOCTATUYECCKOI0 T1I0JiIi HU Pa3sHOCTb IOTEHUHHAJIOB. 3Hepremqec1<ne XapaKTCPUCTHUKHU
QJICKTPOCTATUYCCKOI'O I10JIA. HaHpH)KCHI/IC E,I[I/IHI/ILIa HaIMpAKCHUA. Padorta npu I1nepeMelmicHUM 3apsajia B
IJEKTPOCTATUYECCKOM I10JI€. Pabora mo NEPpEMCIICHUC 3apsAda B OAHOPOAHOM DJJICKTPOCTATUYCCKOM IIOJIC.
IlorenumansHas OHEPIrus 3apsA>KCHHBIX TCII.
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CBsA3b  MeKAYy  HANPSKEHHOCTHI0  JJEKTPOCTATHYECKOr0 TMOJASl W Pa3HOCTHI0  MOTEHUIHMAJIOB.
OKBUINOTEHIMAIILHBIC MOBEPXHOCTH. [IpaBWii0 W300pakeHUs SKBHUIIOTCHIMANBHBIX IOBEepXHOCTEelH. I3mepenue
Pa3HOCTH TOTEHIHMAIOB JJIEKTpoMeTpoM. PemeHue 3agay mo Teme MNOTEHIHAN W Pa3HOCTH IMOTEHI[HAJIOB.
®opmyna HampspkeHus Hanpspkenue Mexnay IOByms ToukamMu nods. IloreHuman B gaHHOM Touke. M3mepeHue
Pa3HOCTH MOTEHIIHAJIOB.

AuexkTpoeMKocTh. Exnnuna saekrpoemkoctu. Kongencaropol. Buabl KoHIeHCaTOPOB. EMKOCTB TITOCKOTO
koHsieHcaTtopa. Tunbl koHaeHcaTopos. [IapaniebHoe U MOC/Ie0BATEILHOE COeJUHEHNE KOH/IEHCATOPOB.
OHeprusi 3apsiKeHHOro KoHjaeHcartopa. I[Ipumenenue KkoHgeHcaTopoB. Dopmylia SHEPTUU  3apPSHKESHHOTO
KOHJIeHCaTopa. Buabl U TpHUMeHEHHe KOHICHCATOPOB. DHEPIHs DIICKTPUUECKOro mojs. Pemenue 3aagad mo teme
3jeKkTpocTaTuka. [IoBTopeHre BOMPOCOB; 3JEKTPHUECKOE ToJIe, 3aK0H KyoHa, 3aKOH COXPaHEHHS AIEKTPUICCKOTO
3apsiyia, CUIIOBAsl U SHEPTeTUICCKAs XapaKTePUCTHUKH TIOJIS.

Tema 3.2. Coaepxxanue y4e0HOr0 MaTepHaJa 8
3aKkoHbI 1. | IHocTossHHBIN YnekTpUUYecKmii Tok. Cuiia Toka  Hampasiienue Toka, nefictBue Toka. Cuiia TOKa, HaNpsHKEHUE,
NMOCTOSTHHOT 0 COIPOTHBIICHUE (OTIpeaesieHre, GopMyia, SAMHUIA U3MEPEHHS IPUOOp AT H3MEpeHUs). Y IeTbHOE CONPOTUBIICHHE.
TOKA. 3akoH OMa A1 ydacTKa Len Y cJI0BUsI He00X0AuMble sl CyLIeCTBOBAHMS JIEKTPUYeCKOro Toka. 3akoH Oma
JUIS yYacTKa ey Y CTPOMCTBO U MPUHLIKI AEUCTBUS aMIIepMETpa M BOJIBTMETPa 3aBUCHUMOCThH COITPOTHBIICHUS
MPOBOJHHKA OT TeMIiepaTypbl. TemnepaTypablid koadduimeHT conporusneHus. CBEpXIPOBOANMOCTS.
2. | daexrpuyeckue uenu. [lapajieibHoe U nocjie10BaTe/bHOE COeIMHEHUE IPOBOJHUKOB. 3aKOHOMEPHOCTH
COEAMHEHHS IPOBOAHMKOB (IIOBTOPEHHE MaTepUalla IIKOJIBHOTro Kypca) PelieHue 3aga4 no temMe 3jieKTpuyecKkue
nenn CMenIaHHOe coeIMHeHNEe TPOBOIHMKOB PenreHune 3a1a4 1o TemMe 3j1eKTprU4ecKHe menn
[MPOD®ECCHUOHAJIBHO OPUEHTUPOBAHHOI'O COJEPXKAHUMS. CmemntanHoe coeuHEHNE TIPOBOTHUKOB.
JlaGopaTopHas padoTa 4
1. | ocaenoBaTeIbHOE COETHHEHNE TPOBOHUKOB, 2
2. | MapanaenbHoe coeTMHEHNE POBOTHUKOB. 2
Coaepxxanue y4e0HOr0 MaTepHaJia 6
1. | PaGoTta u MOLIHOCTh MOCTOAAHHOTO ToKa. Harpesanue ToxkoM. 3axoH JkoyJsi —Jlenua. Pabora n MouHoCTh
IIOCTOAHHOI0O TOKa HWX C€AWHHUIBI HU3MCPCHHUSA, HArpe€BaHUC IMIPOBOJHHUKOB OJJICKTPUYECCKUM TOKOM, HPHUHIUIT
YCTpOMCTBa, NEKTpoHAarpeBareiabHbIX MmpudopoB Popmyna /xoynsa-Jlenna. Pemenuwe 3agau mo teme pabota u
MOIIHOCTbh IEKTPUUECKOT0 TOKA.
2. | DaexkTpoaBmkymas cuia. McToUHUK TOKA, BUABI HCTOYHMKA TOKA. CTOPOHHHE CHIIBI DIIEKTPOABIKYILAS CHJIA.
3akon OMa 1191 moJiHOM nenu. BHyTpeHHNn ¥ BHEITHUH y49acTky 1ienu PaboTa CTOPOHHUX CHII BHYTPH HCTOYHHKA
3akon Oma. KopoTtkoe 3ambikanue. U3mepenne 3./1 C.
JlabopaTopHas padora 2
1. | H3mepenue I/IC 1 BHyTpeHHEr0 CONPOTHBJIEHHS] HCTOYHUKA TOKA.
Tema 3.3. Conep:xanue y4eOHOro MaTepuajia 6
JlieKTpUYecK | 1, yieKTpUYeCKasi MPOBOAMMOCTh MeTA/LI0B. OCHOBHbIE MOJI0KEHUS 3J1eKTPOHHOI Teopun. OTBITH
ii TOK B Mangensiram u [lananekcu MoATBEPKAAIOIIYIO JIEKTPOHHYIO TPOBOAMMOCTD METAIJIOB.
Pa3IuHBIX 3aBHCHMOCTH CONPOTHBJICHME MPOBOJHMKA OT TeMmmnepatypbl. CBepxmpoBoauMMocTb. TemmnepaTypHBIN
cpeaax KO2(DPUITMEHT COTTPOTHUBIICHUS. Y ACTEHOE CONPOTHRICHHE. TepMOMETPHI COIIPOTHUBIICHHUS.
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duekTpuyeckuii TOK B BakyyMme. BakyyMHbIH 1uoa. DIeKTpoHHO - TydeBas Tpyoka. [lonsTue Bakyyma. YcioBue
CYILIECTBOBAaHUS TOKA B BaKyyMe. TepMO3IeKTPOHHAS SMUCCHA. Y CTPOMCTBO BaKyyMHOTO quona. BonbT - ammnepHas
xapaktepuctuka. llodydeHrne SIeKTPOHHBIX ITyYKOB.  DJIEKTPOHHO-JIy4YeBas TpPyOka YCTpoiicTBO M JeicTBHe
AJIEKTPOHHO - JIy9e€BOH TPyOKH U ee IPIMEHEHHE.

DJIeKTPUYECKHI TOK B KHIKOCTH 3aKOH 3JIeKTPOJIM3a. DJICKTPOIUTUICCKAs Auccoruanus. [Ipupoma cBoOOIHBIX
HOCHUTENEH 3apsijia B pacTBopax M paciuiaBax. 3akoH dapazes. DIEKTPOXUMUUYECKUN SKBUBAJICHT. Pellenune 3agaq
Ha 3aKO0H 3JeKkTpoau3a. GopMya nepBoro 3aKkoHa IEKTPOIN3A.

JnekTpuyeckuii TOK B razax. CaMocToATEIbHAS U HECAMOCTOSITENIbHAS POBOIMMOCTH Ta3a. MoHuzanus u
pexomOuHanus. BoibT - aMIiepHas xapakTepucTuka. BUabl HeCaMOCTOITETHHOT0 H CAMOCTOSITEJILHOTO Pa3pAI0B
Ilnazma. VckpoBoi, KOpPOHHBIN, TIICIOIIEH pa3psaabl, aieKkTpuueckas nyra. llonarue o miasme. TexHuueckoe
MIPHIMEHEHHE.

2. | DaekTpuYecKkuii TOK B MOJyNpoBoAHUKaX. CpaBHEHHE YJEIBFHOTO CONPOTUBICHUSI MOTYIPOBOJHUKOB I METAJIIOB
3aBHCHUMOCTH COTPOTHUBIICHUS OT TEMIEpaTyphl U OcBemeHHOCTH. COOCTBEHHASI IPOBOAUMOCTD MOTYITPOBOTHUKOB.
JuieKTpUYecKas NPOBOIMMOCTD NOJIYNIPOBOAHMKOB IIPH HAJIMYUM puMeceii. BiusHue npumeceil Ha
[IPOBOJIMMOCTB IIOJYIIPOBOJIHUKOB. /JJOHOPHBIE U aKIIENITOPHBIE IPUMECH.

3. | HoxynpoBOAHMKOBBIi U0, TPAH3UCTOPSI. [IBOWHOH M-p IEpexo.l M COCO0 €ro MOIyUeHHsI, P-TI-p MEPEXOI.

Ycunenue npu nomoiu Tpansuctopa. [lpumenenne tpanzuctopon. Il pumMeneHue nmorynpoBoagHMKOB. TepMuCTOpbI
u dorope3ncTopbl BHyTpeHHe# n BHemHUN (HOTOdPPEKT.

Tema 3.4.
MarauTtHoe
moJie.

Conep:xanue yueOHOro Marepuasa

1.

B3aumoneiicTBue TokoB. MaruuTHoe noJie. B3anmoselcTere IpoBOAHUKOB ¢ TOKOM. OnbITEl AMriepa u Dpcresa.
CunoBasi XapaKTEpUCTUKA MAarHUTHOTO Mmojis. BekTop MarHMTHOM WHAYKUMH JIMHMH MArHUTHOH MHAYKUMH.
MarHuTHbIi IOTOK.

Mopynbs BeKTOpa MarHUTHON WHAYKIHHA. V300paskeHus MO C TMOMOIIBIO JTUHUN MarHUTHON WHAYKIMH. EIUHUIIEI
MAarHUTHOW MHIYKUMU. MarHuTHbI N0TOK. ENWHNMIIA MATHUTHOTO MOTOKA.

3akon Amnepa. Cwuia Jlopenna JlelicTBHe MATHUTHOTO MOJISA HA ABHAKYLHMICS 3apsa. DKCIEPUMEHTAIBHOE
o0ocHOBaHUe 3aKOHa Amriepa. MOoJynb 1 HaIllpaBJIeHUE CUIIBI, ISHCTBYIONIMIA Ha MPOBOJHUK CTOKOM B MarHUTHOM
nonie. [IpaBuno neBoit pyku. [lpuHinun neicTBus uaMepuTenbHBIX MpuOOpoB. Popmyna JlopeHma mpaBuio Ass
onpezaeneHus HanpasieHus cuisl JlopeHua. [Ipumenenne cuiel Jloperuna.

MarnnTHble cBOiicTBa BemecTBa. Pemenue 3aga4. MarautHas nponunaemocts. ['unoreza Amnepa. M3mepenne
MarHUTHOW NPOHUIIAEMOCTH.

SBiIeHNe 3JIEKTPOMATHUTHOM WHAYKOMH. VICTOpHsS OTKpBHITHSA 3JEKTPOMArHUTHONM WHAYKLUH. [Ipuunna
Bo3HukHOBeHune J./1.C. B ombiTax , 3Hauenue O. /I .C. mpu OBICTPOM M MEIJICHHOM IBI)KEHHHM MarHuTa. 3aKoH
3JeKTpOoMarHuTHoi nHAyKuun. CamouHayknusa. CKOpoCcTh H3MEHEHHS MarHUTHOTO TIOTOKA. 3HA4eHUE MOy .
A. C. Uaayknwn. SBnenne caMoOnHAYKITMN EnnHnbl nEAyKTUBHOCTH. [IpaBmio Jlenma.

JlabopaTopHas paGora

1. ‘ I/I3yquHe SIBJICHUSA 3J'IeKTpOMal"HHTHOfI HWHAYKIUUA.

Tema 3.5.
Mexanndeck
ne
KoJIe0aHus.

Conep:xaHue y4eOHOro MaTepuajia

1.

Mexanuueckue Kojaed0aHus. AMIUIMTY1A, MepPHoa, YacToTa Koaedanmii. [lonstue o KonebaTebHOM IBHKCHHU,
yCJIOBUSI BOSHUKHOBEHUS, ypaBHEHUS IBUKCHUS, MAaTEMaTHUECKUI MasTHUK, FapMOHHUYECKHe Konebanus. Pezonanc.
Pemenne IPOPECCHOHAJIBHO-OPUEHTUPOBAHHBIX 3a5a4 no TeMe MexaHM4ecKHe KOJ1e0aHM .
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Onpenenenne CMEIIEHUs, MEPHOAA, AMIUIUTYAbI, YacTOTHI, 3allUCh ypaBHEHUS TapMOHHYECKOTO KOJICOaHMS.
MartemaTH4ecKHii MasiTHUK. YPaBHEHHE JBHKEHUS] MAaTeMATHYECKOro MasiTHUKa. [loHsaTHe 0 Qu3nveckoM u
MaTeMaTHYeCKOM MasTHUKaX. BbIHY:KIeHHbIe KodedaHus. Pesonanc. Ilpumenenne pesonanca u 6opbda ¢ HUM.
XapakTepHble 0COOCHHOCTH BBIHYK/IEHHBIX KOJIeOaHUil CHCTEMBI. Y CIIOBHSI BOSHHKHOBEHHS pE30HAHCA.

3BYKOBbIe BOJIHBI. yJ'II)TpaSBYK 1 €ro UCIoJIb30BaHUC B TCXHUKEC U MCAUIIUHEC. CKOpOCTI), TPOMKOCTB, BBICOTA 3BYKaA.
I[J'II/IHa BOJIHBI, 3BYKH B Cpcac. MyBI)IKaJ'II)HI)IC 3BYKHM U IITYMBI.

JlaGopaTopHas padora 2
1. | Onpenesenne yckopeHusi CBOGOIHOr0 Ma eHHs C OMOUILI0 MATEMATHYECKOT0 MAsSITHHKA.
PA3JEJI 4. KOJIEBAHUSA U BOJIHBIL. 8
Tema 4.1 Conep:xanue y4eOHOro MaTepuaJia 4
Aaexkrpomar | 1. | KonedaTenbnblii KOHTYp. CB00OOIHBIE JIeKTPOMATHHTHBIE KoJeOaHusl. BbIHY:KIeHHbIE JJIEKTPOMArHUTHBIE
HHUTHBIE KoJIe0aHuA. DJIeKTPUYECKUIl pe3oHaHC. YCTpPOICTBO KoiebaTenpbHOTO KOHTypa. [IpeBparienne sHEpTUU B HEM.
KoJIeOaHMA. [epuon snexrpuueckux xoiebanuii @opmyna ToMmcona. XapaKTepUCTHKH AIIEKTPOMATHUTHBIX KoeOaHui (dacTora,
nepuoa, aMInTyaa). ['apmonndeckue koiedanus. [lepuoa cBoOOAHBIX JTeKTPUYECKUX KOJTeOaAHMIA.
YpaBHEHHe, ONMMCHIBAIOIIEE MPOIIECCH B KosebaTensHOM KOHTYype. Dopmyna Tomcona.
2. | lepemennslii Tok. JleiicTByiolHe 3HAYEeHHS CHJIbI TOKA M HampsikeHusl. KoHIEHcaTop W KaTyllka B IEMH
MIEPEeMEHHOI0 TOKAa. AKTHBHOE COINpPOTHUBIIEHHE. DJIEKTpUUecKHil pe3oHaHc. [lepeMeHHBI TOK YacTHbIM ciyvait
BBIHY)KJCHHBIX KOJICOaHWH (aMIUIMTy[a, MEpUO, YacToTa.) 3aBHCHMOCTb KOJIMYECTBA TEIJIOTHI BBIACISIEMBIX Ha
yYacTKe B €IMHMIy BpPeMEHH. AKTHBHOE CONPOTHBJIEHME B LlenM nepeMeHHoro toka. CoBnaneHue mo ¢ase
KoJie0aHUIl CHUJIBI TOKA U HANPSDKEHUS B IIENH C aKTUBHBIM COTIPOTUBIICHUEM
IIpousBoacTBo, Nepenava u nNoTpedieHne IIEeKTPOIHEPTHU. Y CTPOICTBO U MPHUHIUI AeHCTBHS TpaHchopmaTopa
Pexum xomocto xona. biok-cxema mpou3BOACTBA, NEPeAaYr U MCIOIb30BAHUS 3JEKTpUUecKor sHepruu. [Ipodnembl
sHeprocOepexxenus. TexHnka 6e30macHOCTH B 0OpALEHUH C 3JIEKTPUUECKUM ToKoM. TpaHcpopmaTtop. YcrpoiicTBo
W IIPUHIIMT JIeHcTBUS TpaHchopmaTopa Pexxum XomocTo xoja.
Tema 4.2. Conep:xanue yueOHOro MarepuaJa 4
duexTpoMar | 1. | DieKTpOMarHuTHOEe I0Je W 3J1eKTPOMATHMTHbIe BOJIHbI. CBA3b MEXIy IE€PEMEHHBIM 3JEKTPHUUECKHUM H
HHUTHOE T0JIe MarHUTHBIM ojieM. MexaHn3M 00pa3oBaHMs JIEKTPOMArHUTHON BOJIHBI KOHEUHOCTH CKOPOCTH €€ pacrpoCTpaHeHUs!
U W TIONEepeYHOCTh BONHBL. CBOWCTBA AIIEKTPOMAarHUTHHIX BONH. IIpMHUMIOBI PaguOCBA3M AMIUIMTYIHAS
3JIEKTPOMArH moayasiuus. Jlerekruposanue Omnbitel ['epua. M3o06perenue paauo [TonoseiM. [IpuHIMIBI pagnocBs3H.
HTHBIE JlabopaTopHas padora
BOJIHBI 2
1. ‘ JeTexkTepHbli paguonpueMHuK. [I[puHmn 1eiicTBys U yCTpOMCTBa.
PA3JIEJLS. OIITUKA 6

Tema 5.1.
OnrTuka.

Conep:xanue yueOHOro MaTepuasa

1.

3aKoHBI 0TPaKeHNs U MPEJOMJIEHUS CBeTa. 3epKaibHOe, MU (y3HOE OTPaKEHUE; NISHCTBUTEILHOEC U MHIMOE
n3o0paxenne. OTHOCUTEIBHBIN MOKA3aTeb MPEIOMIICHUS, PU3NICCKHUIA CMBICH ITOKA3aTENs MPETOMIICHIS
OnTuyeckue npuéopel. DoToanmnapar, ria3, OYKH UX ONTHUECKUE CUCTeMbl.  JledekThl 3peHust, ouku. JInH3a.
[TocTpoenne n300pakeHUH B JIMH3E.

CBeT Kak YJIeKTPOMarHuTHas BoiHA. Pa3BuTHe B3rJIsi10B HAa mMpupoay ceeta. OCHOBHBIC HCTOPUYECKHE (DAKTHI,

18




MTOATBEPKJAIOIINE BOJHOBYIO U KOPITYCKYJISIPHYIO TEOPHU.
BosiHoBbIe 1 KBaHTOBBIE CBOIicTBA cBeTa. [IpsiMoIMHeiHOCTH pacIpoCcTPaHeHusl CBeTa. 3aKOH
MIPSIMOJIMHEWHOTO PacIpOCTPAHEHUS CBETA B OJTHOPOIHOM cperie .

HNuTepdepenuus u audpakuus cBera. Y ciopre o0pazoBaHusi HHTEP(HEPEHIIMOHHOTO MAKCUMyMa 1 MUHUMYMa
.Komeria Herotona Slemenwne audpakimn. Jndpakimonabie KapTHHBL, THPpaKIuoHHas pemerka. Jucnepceus
cBera. OObsCHeHHE 00pPa30BaHMS CIUIOIIHOTO CIIEKTPa MPH JUCIICPCUH.

Tunsl ciekTpoB u3jaydeHust. Pu3HuecKuil CMbICH NOHATHE criekTpa. MHppakpacHoe yabTpaduoJIeTOBOE U
peHTreHoBckoe udaydenue. [lonsarue uznydenus. [lonydyeHre peHTT€HOBCKUX JTy4ei.

Pasnu4Hbie BUABI 3JIECKTPOMATHUTHBIX H3JIYYeHHH, HX CBOICTBA M NPAKTHYECKHE NPUMEHECHUSI.

JlabopaTropHas pa6ora

1. | OnpeneHeHne MmoKa3aTeJsl MpeJIOMJICHUS CTEKJIA.

PA3JIEJI 6 KBAHTOBAS ®U3UKA.

12

Tema 6.1.
CeeToBBIE
KBaHTBI.

Conep:kaHue y4eOHOro Mmarepuasa

1.

I'mnore3a Ilnanka o kBanTax. @orodddexr. IlpoTuBOpeune Mexay TEOpUE W OMNBITOM. DHEPrusl KBaHTA,
ncnyckaemoro artomoMm. [locrosunas Ilnanka. Teopusi d¢oTodaddexrta. VYpaBHenwe IiHIITeiHA, I
dpoTorpdexra. 3akoHs! hoTodPdeKTa, 00BICHEHHE C KBAHTOBON TOYKHU 3PECHUS.

®oToHbI. BenmnunHbI, XapakTepu3yIOIIue CBOcTBa ()OTOHA; Macca, CKOPOCTh, SHEPTHsI, UMITYJbC. J|BOHCTBEHHOCTh
cBOWCTB cBeTa. Pemenue 3amay Ha ypaBHeHume JiinmreiiHa st ¢otodddexra. XapakrepucTuku (HOTOHA.
@®opmyna OiHmTeliHa. [aBjaeHue um xumuveckoe neiictBue cBeTa. OObsCHEHHE IABICHHS CBETa Ha OCHOBE
BOJIHOBBIX. M KBaHTOBBIX MpejcTaBieHuN. B3aumopeiictBue cBeta m BemecTBa. PoTtocuHTe3. DOTOXUMHUECKHE
ocHOBEl  (ortorpadun. Texnumyeckume ycTpoicTBa, OCHOBAaHHbIe Ha HCHOJb30BaHuH (oTodrddexTa.
dotopesucrop, horopeine, yCTpOHCTBO U IPUHIIUT JISHCTBUS POTORIIEMEHTA.

Pemenne 3ana4y Ha ypaBHeHue JiiHmTeiiHa 115 poTodPpdexra. Xapakrepuctuku porona. Gopmyna DifHTEHHA.
IHoBTOPUTEILHO-00001IAIOIMINI YPOK N0 TeMaM «U3JYyYeHHE M CIEeKTPbD», «CBeTOBble KBAHTBI», «IeHCTBHE
cBeta» ¢ yderom mnoayuyaemoii mpodeccun  (IIPOPECCHUOHAJIBHO-OPUEHTUPOBAHHOE
COJAEPKAHHUE). [1oBTOpUTH CHEKTPHI M3Iy4deHHS W ToriomeHus. OCHOBHBIE OCOOCHHOCTH 3JIEKTPOMArHUTHBIX
BoJiH 3akonsl horodddexra. KBaHTOBO-BOJHOBYIO JBOWCTBEHHOCTh CBETA

Tema 6.2.
ATOM U A1poO

Conep:xanue y4eOHOro MaTepuaJia

1.

CTpoeHue aToMAa: IUIAaHETApHAs MOJeJIb, mocTyJiaThl bopa. CioxHoe cTtpoenue aroma. OmnbiT Pesepdopa.
Mojens ToMcoHa u T1aHeTapHas MoJienb. Moaesab atoma Boaopoaa no bopy. M3nyueHue u norjioiieHue cBeTa
atomoM. [IpoucxoxeHue nMHeyaTeIX creKTpoB. IIpuHIUN JeiicTBUS U HCIOJIb30BaHue Jia3epa. Jlazepsl
HMCTOYHHUKHU KOTEPEHTHOTO H3TydcHH. MeToAbl HA0I0eHUs M PerHCTPALMHU dJIeMeHTAPHBIX YacTul. CIeTdank
[eiirepa, kamepa BusbcoHa, my3sIpbKoBasi kKamepa. MeTo 1 TOJACTOCIIONHON ()OTOIMYIILCHH.

Crpoenune aTromHoro siapa. @opma 3anucy Npu SAESPHBIX PEBPALIECHUSX.

H3oTonel. JHeprus cBsa3u. CBA3b Macchl M 3Hepruu. SinepHasi 3HepreTuka. [I[poToHHO — HEUTPOHHAS MOJENb
atoma. OcoOCHHOCTH B3aUMOJICHCTBHS YaCTHUI] BHYTPH siApa. OU3HUECKHA CMBICIT TTOHSATHI «9HEPTHUS CBSI3N»,
«aedext macce» Dopmyna pacdyera SHEPIUU CBSI3H.

HckyccTBeHHAasi pagIHOAKTHBHOCTB. SIiepHble peaknuun
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Pacder sHepreTudeckoro BEIX0/a SIEPHOM peaknni PeleHue 3a1a4 Ha siiepHble peaknuu. Pemmenve 3a1aq Ha
sIepHbIe peakimu. Jlonucars siiepHbIe PEaKIiH.

Jenenne sinep ypana. llemnas sinepHas peakuus. Mexanusm nenenus sapa. OcBoO0OXKIEHUE SHEPTUU MTPU
nenenuu siep. Anepublii peaktop llpumenenue siaepHoii 3nepruu. OcymiecTBieHNe YIPABIIEMON PeaKIINn
JIeJICHUU. ATOMHBIE JICAOKOIbL. DIECKTPOCTAHIIUU U T 1. TepMosiiepHasi JHeprusi. JHeprus 3Be3/1. TepmosaepHas
peakIys, YCIOBHsI €€ oCylecTBICHUs. [lepcrieKTHBE  pa3BUTHS yIPABIIEMONH TEPMOSICPHON peakIueil.

PA3JIEJI 7 BOJIIOIIAA BCEJEHHOM 4
Tema 7.1. Copep:xanue yueOHOro MaTepuajia 4
33031011“? IddexT Jonuepa u o0HaApy:KeHHe «pa3deraHnus» rajJakTuk. boiabmoii B3pbiB. Bo3MoskHbIe cieHApUM
BCCJICHHOU. 1 | dBoionnu BcesieHHOH. Kinaccudukanus 3se3a. Pazmeps! 1 maccsl 3Be37] .MIeuHbIN TyTh — Hallla FaIaKTHKA.

" | MHOroob6pa3sue rajakTuk. TyMaHHOCTh AHAPOMEIBI, CIIHPANbHEIE TalakKTHKH MHOT000pa3ue ranakTuK. TyMaHHOCTb

AHzpOoMebl, CIMPaIbHbIC TAJIAKTHKH
2 JBoJIOIUSA U JHEPrus ropenus 3se3l. TepMmosiepHblil cMHTE3.

" | O6pa3oBanue mianeTHoIx cucreM. CosHeyHas cucTeMa.
Koncyabrauuu 12
IIpome:xxyTounas aTrecTanus B (popMe IK3aMeHa 6
Bceero: 135
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XAPAKTEPUCTHKA OCHOBHBIX BU/I0B YUEBHOM JIEATEJIbHOCTH

CTY/IEHTOB

Coaepixanue o0yueHust

XapakTepucTHKAa OCHOBHBIX BU/I0OB /IEATEJIbHOCTH
CTY/IeHTOB (Ha YPOBHeE YUeOHbIX JeiicTBHIl)

BBenenue

YMeHHs TOCTaHOBKH LIeJIeH e TeIbHOCTH, IUTAaHUPOBAHUS CO0-
CTBEHHOMW JEATEIIBHOCTH Ul JOCTHKEHUS IIOCTaBJICHHBIX LENIEH,
IIPEABUICHUSA BO3MOXKHBIX PE3YyJIbTaTOB 3TUX JCHCTBUN, OpraHU3aluu
CaMOKOHTPOJISI M OLIEHKHU IIOJy4YEHHBIX pe3ynbTaToB. PazBurne
CIIOCOOHOCTH SICHO ¥ TOYHO M3JIaraTh CBOM MBICIIH, JIOTHYECKH
000CHOBBIBAaTh CBOIO TOUKY 3pEHHUS, BOCHIPUHUMATh U aHAJIM3UPOBATh
MHEHUS COOECEIHUKOB, IpU3HaBAasl IPABO JIPYroro 4yejloBeKa Ha HHOE
MHEHHUE.

[TpousBenenne n3mMepeHus (HU3NYECKUX BEIMIHH M OIICHKA TPAaHHUIIbI
IOTPEIIHOCTEW U3MEPEHUI.

IIpencraBnenue rpaHuLbl HOTPEMIHOCTEN U3MEPEHUI ITPU ITOCTPOCHUH
rpaduKoB.

YMeHne BbICKa3bIBaTh TUIIOTE3BI 11 O0BSICHEHUS HAOJI0JaeMbIX
SIBJICHUU.

YMenue npennaraTte MOJEI SABJICHUN. Y Ka3aHUE TPAHULL
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. M35105keHIEe OCHOBHBIX
IIOJIOKEHUH COBPEMEHHOW HAYYHOU KapTHUHBI MHpA.

[TpuBeneHne NpuMepoOB BIUSHUS OTKPBITUN B (PU3UKE HA IPOTpecc B
TEXHUKE U TEXHOJIOTMH NPou3BoAcTBa. Vcnons3oBanne MHTEpHETA
JUIs IOUCKa UHPOPMALIUU

1. MEXAHUKA

Kunemamuxa

[IpencraBieHne MEXaHMYECKOTO IBUKEHHUS TEJIa YPABHEHUSIMU 3a-
BUCUMOCTH KOOPJMHAT U MPOEKLHUEN CKOPOCTH OT BPEMEHH.
[IpencraBneHre MEXaHNUECKOTO JIBIXKCHHS Tela rpauKkaMu 3aBU-
CHMOCTH KOOPJAMHAT U IIPOECKLIHUEN CKOPOCTH OT BPEMEHH.
Ornpenenenre KOOpAUHAT MPONUIEHHOTO MYTH, CKOPOCTU U YCKOPEHUS
Tena no rpagukaM 3aBUCUMOCTH KOOPJIMHAT U MPOEKIIHI CKOPOCTH OT
BpeMeHu. OrpesiesieHne KOOpANHAT MPOHIEHHOTO MMyTH, CKOPOCTH U
YCKOPEHHMS Teja 10 YPaBHEHUSIM 3aBUCUMOCTH KOOPAMHAT U IPOECKLIM I
CKOpPOCTH OT BPEMEHHU.

[IpoBenieHrE CPaBHUTENBHOTO aHAJIN3a PABHOMEPHOI'O U paBHOIIEpE-
MEHHOTO JBMKECHUM.

Yka3aHue UCIOJIb30BAHUS NTOCTYNATEIBHOIO U BPAIlaTEIbHOIO JIBU-
JKEHHUH B TEXHHUKE.

[TproOperenue omnbiTa paboThl B TPYIINE C BHIMOTHEHUEM Pa3IMYHbIX
COLIMAJIBHBIX POJIEH.

Pa3paboTka BO3MOKHOW CUCTEMBI IEUCTBUN U KOHCTPYKIIHH IS
AKCIEPUMEHTAIIBHOTO ONPEACICHUSI KHHEMAaTHYECKUX BEJTMYUH.
[TpencraBnenne nHGOPMALIUY O BUIAX IBUKEHUS B BUIE TAOIHUIIBI
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3akonwl COXpAHEHUs 6
MexXaruKke

ITpuMeHeHre 3aKOHA COXPAHEHUS UMITYJIbCa /ISl BBIUMCIICHUS U3Me-
HEHHI CKOPOCTEH TeJ MpH UX B3auMOJACHCTBHIX. M3Mepenue paboThl
CHJI M U3MEHEHUE KMHETHUECKOH sHepruu Tena. Beruucienue padboThl
CWJI U U3MEHEHUSI KNHETUYECKON SHEPIUH TeJa.

Brruncnenue NoTeHIMAIBHOM SHEPTUU TEJl B TPABUTALMOHHOM II0JIE.
Onpeznenenre NOTEHIMAIBHON SHEPTUH YIIPYTO Ae(POPMHUPOBAHHOTO
TeJla 10 U3BECTHOM JiehopMalluy U )KECTKOCTH Tena. [Ipumenenne
3aKOHA COXPaHEHUs MEXaHUUYECKOM 3HEPIruu Ipu pacueTax
pE3yJIbTaTOB B3aUMOJIECHCTBUH TEJl TPAaBUTALMOHHBIMY CHJIAMU U
CUJIAMU YIIPYTOCTH.

VYka3aHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXAHUKH. Y Ka3aHUE
y4€OHBIX IPEIMETOB, IPU U3YYEHUH KOTOPBIX UCIOIb3YIOTCS 3aKOHBI
COXPaHEHHUs

Coaep:xanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/I0B /IEATEJIbHOCTH
CTY/IeHTOB (Ha YPOBHE YUeOHbIX JAeiiCTBHIl)

2. OCHOBBI MOJIEKYJISAPHOU ®U3UKU U TEPMOJIUHAMUKHA

OcHO8bL MONIEKYIAPHOLL
KUHEeMU4ecKoll meopuu.
Hoeanvuwiii 2az

BrlmonHeHNE KCIIEPUMEHTOB, CITYKAIIUX JIsi 000CHOBaHUS
MonekymsipHo-kuHeTnueckoit reopun (MKT). Pemenue 3anay ¢
MIPUMEHEHHUEM OCHOBHOTO YPAaBHEHHS MOJICKYJISIPHO-KUHETUYECKON
TEOpPHUH Ta30B.

Ornpezenenne mapaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSTHUU Ha
OCHOBaHUU ypaBHEHUS COCTOSIHHSI HICAIbHOTO Ta3a. OmnpeneieHue
MapaMeTpoOB BEIIECTBA B Ta3000pa3HOM COCTOSIHHH W TIPOUCXOISIIINAX
nporeccos no rpadukam 3asucumoctd p (T), V (T), p (V).
OxcnepumenTaibHoe uccnenopanue 3apucumoctu p (T), V (T), p (V).
[TpencraBienue B Buae rpadukoB U30XOPHOTO, H300aPHOTO U
HM30TEPMUYECKOTO MPOIIECCOB.

Boruncnenue cpeiHell KHHETUYECKOM SHEPTUH TEIIOBOTO JBUKEHUS
MOJIEKYJI TI0 U3BECTHOU TeMIlepaType BellecTBa. Bricka3piBaHue
TUIOTE3 /U1 00BsCHEHUS HAOIIOJaeMbIX SBIICHUH. YKa3aHUE TPaHHUII
MPUMEHUMOCTH MOJIENN «UACaTbHbIN ra3y» u 3akoHoB MKT

Ocnogbl mepmoOUHAMUKU

N3Mepenne Konm4yecTBa TEIIOTHI B MPOLIEcCax TEIUIONEPEIAUH.
Pacuet xonudecTBa TEIIOTHI, HEOOXOIUMOTO JJIsI OCYIIECTBICHUS
3aJIaHHOTO TIpolecca ¢ Terionepenaden. Pacuer uameHnenus BHy-
TpEHHEN YHEPTUHU TeJI, padOTHI ¥ TIEPETAHHOTO KOJTUYECTBA TETUIOTHI C
HCIOJIb30BaHUEM TIEPBOT0 3aKOHA TePMOJIUHAMUKU. Pacder paboThl,
COBEPIIICHHON Ta30M, o rpaduky 3aBucuMocTH p (V).

Brruncnenne paboThl ra3a, COBEPIICHHON MPU H3MEHEHHH COCTOSIHUS
1o 3aMKHyTOMY UKy. Beruucnenue KII/ nmpu coBepmiennn razom
paboTHI B Ipolleccax U3MEHEHHUsI COCTOSHUS 10 3aMKHYTOMY ITHKITY.
OO0BsicHeHHE TPUHITUIIOB ACHCTBHUS TEIJIOBBIX MaIlliH. JleMoHcTparus
ponu GU3KKH B CO3JaHUH U COBEPIICHCTBOBAHUU TETUIOBBIX
JIBUTATEIIEH.

W3noxxeHne CyTu IKOJIOTUYECKUX MPo0sieM, 00yCIOBICHHBIX paboToi
TEIUIOBBIX JBUTATENIEN U MPEITIOKEHNE MYyTH UX PEUICHHUs. Y Ka3aHue
TpaHull IPUMEHUMOCTH 3aKOHOB TEPMOJAUHAMUKHU. Y MEHUE BECTU
JIAaJIor, BBICIYIIIMBATh MHEHHE ONITIOHEHTA, Y4aCTBOBATH B
JIIUCKYCCUHU, OTKPBITO BBIPAXkaTh U OTCTAMBATh CBOIO TOUYKY 3PECHMUS.
VYka3zaHue yueOHbIX NPEIMETOB, IPU U3YUEHUU KOTOPBIX UCHIOIB3YIOT
yueOHbIi MaTepuan «OCHOBBI TEPMOAMHAMHUKINY
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Cesoticmsa napos, sicuokocmeti, |I3MepeHue BIaXXHOCTH BO3IyXa.

meepovix mei PacueT konruecTBa TEmI0ThI, HEOOXOAUMOTO ISl OCYIIECTBICHHS
mpolecca rnepexoja BelecTBa U3 0JIHOT0 arperaTHOro0 COCTOSIHUS B
Jpyroe.

DKCrepuMEHTAIbHOE HCCIIeI0BaHUE TETNIOBBIX CBOWCTB BELIECTBA.
[TpuBeneHne NPUMEPOB KAMMJUIAPHBIX SBJICHUN B OBITY, IPUPOJIE,
TEXHHKE.

HccenenoBanue MEXaHMYECKUX CBOMCTB TBEPABbIX Tell. [Ipumenenue
(bu3nYECKUX MOHATHI U 3aKOHOB B yueOHOM MaTepuale npodeccro-
HAJILHOTO XapakTepa.

3. JIEKTPOAUHAMMUKA

dnekmpocmamuxa Boruncienne cuil B3auMOACHCTBUS TOUEUHBIX SJIEKTPUUYECKUX 3a-
PAIOB.

Brruncienre HanpssKEHHOCTH EKTPUYECKOTO T0JIsE OHOTO U He-
CKOJIBKMX TOYEUYHBIX JICKTPUUCCKUX 3aPSIO0B.

Conepxanue 00yyeHust XapakTepucTHKA OCHOBHBIX BH/IOB JIeSITEJIbHOCTH
CTY/IeHTOB (Ha YPOBHeE YUeOHbIX JeiiCTBHIi)

Beluncnenne noreHnuana JEeKTPUIECKOro Mol OAHOTO U HECKOJIb-
KHX TOYCUHBIX JJICKTPUICCKUX 3apA10B. I/I3MepeHI/Ie PAa3HOCTH I10-
TEHLAJIOB.

H3MmepeHne dHEpPruu 3JIEKTPUIECKOrO MOJIA 3apsSHKEHHOIO KOHACHC A~
TOpA.

Brraucnenne SHEPTHUHU SJICKTPHICCKOTO ITOJIA 3apsKEHHOT'O KOHACH-
caropa.

Pa3paboTka niaaHa 1 BO3MOKHOM CXeMbl JeHCTBUI 3KCIIepUMEH-
TaJIbHOT'O OIPEIEICHUS NIEKTPOEMKOCTH KOHACHCATOPa U IUDJIEK-
TPUYECKON IPOHUIIAEMOCTH BEIIECTBA.

Ilocmosannwiii mox H3mepeHne MOIHOCTH 3eKkTprudeckoro Toka. U3smepenue 3/1C u
BHYTPEHHETO COIIPOTUBIIEHUS UICTOYHMKA TOKA. BeInonHeHne
pacueToB CUJIbI TOKA M HANIPSKEHHUM Ha yJacTKaX dJEKTPUUECKUX
neneid. OOBbsICHEHNE Ha IpUMeEpe SIEKTPUIECKOH LT C IBYyMs
uctouyHukamu Toka (3/1C), B kakoM cilyuyae UCTOYHHK AJIEKTPUUYECKON
SHEpPruu paboTaeT B pexXHMe F'eHepaTopa, a B KaKOM — B peXKHUMe
noTpeouTens.

Onpenenenue TeMnepaTypbl HUTH HakaauBaHus. M3mepeHne aiiek-
TPUYECKOTO 3apsA]ia MEKTPoHA. CHATHE BOJIBTAMIIEPHON
XapaKTepucTHKu auoza. [IpoBeneHne cpaBHUTENBHOTO aHATN3A
IIOJIYTIPOBOJHUKOBBIX JUOJOB U TPHOJOB.

Hcnons3oBanue MHTepHeTa 1715 morcka nH(OpMaLKy O MEePCIeKTH-
Bax pa3BUTHS MOJIYIPOBOJIHUKOBON TEXHUKU. Y CTAHOBKA IPUYHUHHO-
CJIIEICTBEHHELIX CBA3EH
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Macnummnuvie senenus

N3mMepenne MHAYKIUY MarHUTHOTO 10JisA. Berunciienue cui, aeu-
CTBYIOLIMX Ha ITPOBOJHUK C TOKOM B MArHUTHOM I10JI€. Bbruucnenue
CHUJI, IEUCTBYIOIINX HA JIEKTPUYECKUH 3apsill, IBHXKYILIUKCA B
MarHUTHOM TIOJIE.

HccnenoBanue siBIEHUMN 3JIEKTPOMATHUTHON MHAYKIMU, CAMOMH-
JTYKIUU.

Brruncnenue sHepruu MaruHuTHOro mnossi. O0bsiCHEHHEe MPUHIINIIA
neicTBus anekrpoasurarens. OObsICHEHUE MPUHITUTIA TCHCTBUS
reHepaTopa JIEKTPUYECKOr0 TOKA U AJIEKTPOU3MEPUTEIBHBIX
npubopoB. OOBbsICHEHNE IPUHLINTIA IEHCTBHSI Macc-cieKTporpada,
yCKOpUTENel 3apseHHbIX yacTHll. OObsICHEHHE PO MAarHUTHOTO
1oJist 3eMJIU B KU3HHU PACTEHUMN, ’KUBOTHBIX, YEJIOBEKA.

IIpuBeneHre MpuMEpPOB MPAKTUYECKOTO NPUMEHEHUS N3YUEHHBIX
SIBJICHHH, 3aKOHOB, TPUOOPOB, YCTPOMCTB.

[IpoBeneHne CpaBHUTENBHOTO AHAJIN3a CBOMCTB 3JIEKTPOCTATUYECKO-
r0, MArHUTHOT'O U BUXPEBOTO 3JIEKTPUUECKUX IMOJIEH.

4. KOJIEBAHUS 1 BOHbI

Mexanuueckue xonrebanus

HccnenoBanue 3aBUCUMOCTH NIEPHOAA KOIEOaHUH MaTeMaTHYECKOTO
MasiTHUKA OT €0 JJIMHBI, MACChl U aMIUIUTY bl KOJIEOaHUM.
HccnenoBanue 3aBUCUMOCTH NTEpHOA KOJIeOaHUH Irpy3a Ha IPYKHUHE
OT €r0 MacChl U KECTKOCTHU IPYKUHBI. BpUKCIIeHHE rTepuoaa
KoJIeOaHUH MaTeMaTUYeCKOro MasiTHUKA [0 U3BECTHOMY 3HAYEHUIO
ero JJauHbl. Beluncienue nepuojaa kojaebaHuil rpys3a Ha MPYyKUHE 110
U3BECTHBIM 3HAYEHUSIM €r0 MACChI U )KECTKOCTH IPYKUHBI.
BripaboTka HaBBIKOB BOCIIPUHUMATh, aHAJIM3UPOBATh, epepadaThl-
BaTh U MPEIbSBIATH UHHOPMALIMIO B COOTBETCTBUU C MOCTABICHHBIMU
3aJla4aMH.

Coaep:xanue 00yueHust

XapakTepucTHKA OCHOBHBIX BU/I0B /1eATeJIbHOCTH
CTY/I€HTOB (Ha YPOBHE YUeOHbIX AeiiCTBHIl)

Ynpyeue eonnvi

W3mepenue UIMHBI 3BYKOBOI BOJIHBI IO pe3ysibTaTaM HaOII0AeHHM
UHTEpEPEHIIH 3BYKOBBIX BOJIH.

Habmtonienue u o6bsicHeHue sIBJIeHUIM nHTeppepeHun U Tudpakiuu
MEXAHUYECKUX BOJIH.

[IpencraBnenue obaacTeil NpUMEHEHHs! YIbTpa3ByKa U MEPCIEKTHBBI
ero MCIOJIb30BAHUS B PA3JIMUHBIX 00JaCTAX HAyKH, TEXHUKH, B
MeAUIINHE.

W3n0xeHne CyTH 9KOJIOTHYECKUX MPOoOIIeM, CBSI3aHHBIX C BO3/EH-
CTBUEM 3BYKOBBIX BOJIH HA OPraHU3M YeJIOBEKa
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Dnexmpomaznummule
Konebanusl

HaGnronenue ocuyuiorpaMM rapMOHUYECKUX KOJIeOaHW CHITBI TOKa
B LIEMH.

H3mepeHue 271eKTpOEeMKOCTH KOHIeHcaTopa. Mi3Mepenue HHIyKTUB-
HOCTb KaTYILKH.

HccnenoBanue ABJICHUS JIEKTPUYECKOTO PE30OHAHCA B IIOCIIEN0BA-
TEJILHOM LIETIH.

[TpoBenenue aHanoruu Mexay GU3NUYECKUMHU BETMYNHAMMU, XapaK-
TEPU3YIOIIMMHU MEXaHHUYECKYIO U 3JICKTPOMAarHUTHYIO KoJjeOaTeIbHbIe
CUCTEMBI.

Pacyer 3HaueHuUI CUJIbI TOKA M HANIPSKEHUSI HA AJIEMEHTaX LeNnu
IIEPEMEHHOT0 TOKA.

HccnenoBanue npuHIuna AeicTBus tpancopmaropa. MccnenoBanue
IIPUHLINIIA AEWCTBUSI T€HEpAaTOpa IIEpeMEHHOro Toka. McnonszoBanue
WuTepHeTa a1 moucka nHGOpMAIH O COBPEMEHHBIX CIIOco0ax
nepesady MEKTPOIHEPIUH

3ﬂ€Kl’l’lp0MClZHLlWlel€ B6OJIHbl

OcymiecTBiieHHE paguonepeadu u paguonpuema. MccnenoBanue
CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C TTIOMOIIBIO MOOUJILHOTO TeJIe-
¢dona.

Pa3BuTHE IEHHOCTHOTO OTHOIIECHUS K U3y4aeMbIM Ha YpOKax (pU3uKH
00BEKTAM U OCBaMBaeMbIM BUIaM JeATEAbHOCTH. OObsICHEHNE
MPUHIMITHATIBHOTO Pa3INyusl IPUPOJIbI YIPYTHUX U JIEKTPOMAarHUT-
HBIX BOJIH. V3105KEHHUE CyTH IKOJIOTHUECKUX TPOOIIEM, CBSI3aHHBIX C
ANIEKTPOMArHUTHBIMHU KOJIeOaHUAMU U BOTHAMHU. OOBICHEHHE POJIH
AJIEKTPOMATrHUTHBIX BOJIH B COBPEMEHHBIX UCCIIEOBAaHUAX Beenennoit

5. OITUKA

Ilpupooa ceema

IIprMeHeHre Ha IPAKTUKE 3aKOHOB OTPAXKEHUS U IIPEJIOMIICHUS
CBETa MPH PEIICHUU 3a]a4.

Ornpenenenne CIeKTPaIbHBIX TPAHULl YyBCTBUTEIBHOCTH YEJIOBEYE-
CKOro IJasa.

YMeHue cTpouTh N300pakeHusl MPEAMETOB, 1aBaeMbIe THH3AMHU.
Pacuet pacctosiHus OT TMH3BI 10 U300pakeHus mpeameTa. Pacuer
ONTUYECKOM cuiTbl THH3BL. 3MepeHne poKycHOTo paccTOsHUS
JvH3bI. McnibITaHue Moiesieid MUKPOCKOTa U TEIECKOIa

Bonnosvie ceoticmea ceema

HabGnronenue siBneHust UHTEp(EPEHIUH 3JIEKTPOMArHUTHBIX BOJIH.
HaGnronenue siBneHust TUGpaKkIny JIEKTPOMArHUTHBIX BOJIH.
Habmroienue siBieHus noyispu3alnu 2JIeKTPOMAarHUTHBIX BOJIH.
W3mepeHue JUTMHBI CBETOBOM BOJIHBI 110 pe3ybTaTaM HaOJII0ICHHS
apieHust uaTepdepenuyn. Habmonenue sBienus qudpakium cBeTa.
HaGnronenue siBieHus noyisipu3aluy 1 gucrnepeun ceera. Ilouck
pa3aNyuri ¥ CXO/CTBA MEXY NU(PAKIHOHHBIM U TUCIIEPCUOHHBIM
CIEKTPaMH.

[TpuBeneHre NpUMeEpOB MOSBICHUS B IPUPOE U UCIIOJIB30BaHUS B
TEXHUKE SBJICHUN HHTep(DEepeHLInH, TUPPAKLINH, TOJIAPU3ALNN U
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Conep:xxanue 00y4eHust

XapakTepuCcTHKA OCHOBHBIX BH/IOB JIeATEIbHOCTH
CTY/IeHTOB (HAa YPOBHeE YUeOHbIX JAeiicTBHIl)

6. 9JIJIEMEHTBI KBAHTOBOM ®U3UKH

Keanmosas onmuxa

Hab6mronenue dotosnexkrpuueckoro sdpdexra. O0bsiICHEHNE 3aKOHOB
CroneroBa Ha OCHOBE KBaHTOBBIX IIpe/icTaBiIeHU. Pacuer
MaKCHUMaJIbHONH KHHETUYECKON SHEPTHH JIEKTPOHOB MPH
dorosnexTpuueckom s dexre.

Onpeznenenne padOThI BEIX0J1A JCKTPOHA MO TpapUKy 3aBUCUMOCTH
MaKCHUMaJIbHONH KHHETUYECKOH 3HEPTHH (POTORIEKTPOHOB OT YaCTOTHI
cBeta. M3mepenue paboThl BeIXo1a dieKTpoHa. [lepeuncienne
nprOOPOB YCTAHOBKH, B KOTOPBIX PUMEHSIETCSI 0€3-HHEPIIUOHHOCTh
doTtodddekra.

OO0BsicHeHHE KOPITYCKYJISIPHO-BOJTHOBOTO JTyaJIi3Ma CBOMCTB
¢dororoB. OOBSICHEHUE POJIM KBAHTOBOW ONTHUKHU B PA3BUTHH
COBPEMEHHOU (pU3uKU

Duszuxa amoma

Habmroienue inHeRvaTbIX CleKTPOB.

Pacyer 4acTOThI U AJTMHBI BOJTHBI UCITYCKAEMOT'O CBETA MPU Mepexoie
aToMa BOJOPOJia U3 OJJHOTO CTAllMOHAPHOT'O COCTOSIHUSA B JPYTO€.
OO0ObsicHeHHE TPOUCXOXKACHUS JTMHEWYATOr0 CIIEKTpa aToMa BOAOPO/ia
U pa3JInyus JIMHEHYaThIX CIEKTPOB pa3INyuHbIX ra3oB. MccnenoBanue
JUHENYaToro CrekTpa.

UccnenoBanue npuHIMna paboTsl JIOMUHECIICHTHON JIAMIIbI.
HaGnronenue u o0bsicCHEHUE IPUHLIMIIA JIEHCTBUS J1a3epa.
[TpuBeneHre NpUMEpPOB UCIIOJIb30BAHUS Jla3epa B COBPEMEHHOMN HayKe
U TEXHUKE.

Duzuka amomnozo a0pa

Habmroienue TpekoB anbda-yacTuil B kamepe BuibcoHa.
PerucrpupoBanue s1epHBIX U3IIYYEHUN C IIOMOIIBIO cueTyuKa I eii-
repa.

Pacuer sHepruu cBsI3u aTOMHBIX SIIED.

Ornpenenenne 3apsijia © MacCOBOT'O YUCJIa aTOMHOTO s/Ipa, BO3HU-
KAIOUIEro B Pe3yJIbTaTe pauOaKTUBHOIO pacmajia. Beruncienue
SHEPTUH, OCBOOOKIAIOIIEHCS TIPH PaIMOAKTUBHOM pacmaje.
Ornpezenenne NpoAyKTOB SIIEPHON peaKkIuu.

Brruncnenne sHepruu, 0CBOOOKIAIOIICHCS MPU SIEPHBIX PEAKIIUSIX.
[loHuMaHue MpeuMyIIeCcTB U HEAOCTATKOB UCIOIb30BAHUS aTOMHOM
SHEPTUH U UOHUBHPYIONTUX U3TYyUYEHUN B POMBIIIJIEHHOCTH, ME/IH-
IIUHE.

W3noxeHue CyTu 3K0JIOTHYECKUX MPOOIeM, CBA3aHHBIX ¢ OMOJIOTH-
YECKUM JICUCTBUEM paJu0aKTUBHBIX U3NnydeHuid. [IpoBenenune
KJIaccu(pUKamuu dJIeMEHTAPHBIX YACTHIL 110 UX (PU3UIESCKUM
XapaKkTepUCTHKaM (Macce, 3apsily, BpEMEHU JKU3HH, CIIUHY U T.]I.).
[TonnMaHue IEHHOCTEH HAyYHOTO TTO3HAHKS MUPA HE BOOOIIIE JTst
YeJI0OBEYeCTBA B I[EJIOM, a JUIsl KAXKJI0TO 00yYaroierocst TIM4Ho, IIeH-
HOCTEU OBJIAJICHUSI METOJIOM HayYHOTO MO3HAHUSI IJI IOCTHKEHUS
ycrexa B JIF000M BUI€ TPAKTUIECKON ACSITEEHOCTH
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YYEBHO-METOJIMYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECHHEYEHHE
PABOYEU ITPOI'PAMMBI YYEBHOI'O IPEIMETA «®U3UKA»
OcBoenue mporpammbl  yueOHoro mnpeamera Dusumka mpenmnonaraeT HaJU4ue B

npoecCHOHaTBbHON 00pa30oBaTeIbHON OpraHU3alMy, PEAM3YIoIel 00pa3oBaTEeIbHYIO0 HPOTPaMMY
cpenHero obmero obpasoBanusi B mpezaenax ocBoenus OITOIT CIIO na 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHmus, y4eOHOTO KaOMHETa, B KOTOPOM UMEETCS BO3MOXHOCTh 00€CIIeYUTh CBOOOIHBIN TOCTYI
B MlHTEpHET BO BpeMsi y4eOHOTO 3aHITHS U B IIEPHOJI BHEYYEOHOM JeSITEIbHOCTH 00YYarOIIAXCS.

B cocraB xabuHera (U3WMKK BXOAMT Jaboparopus ¢ JIaDOpaHTCKOW kKomHaroil. [lomemenue
KaOMHeTa (QHU3MKU yIOBJIETBOpsieT TpeOoBaHUsIM CaHUTApHO-IMUJAEMHUOJIOTHUECKUX TPaBWI U
HopmatuBoB (CanlluH 2.4.2 Ne 178-02) m ocHamieHO THUIIOBBIM OOOpYJOBaHHEM, YKa3aHHBIM B
HACTOSIIIUX TPEOOBaHMSX, B TOM YHCJE CICIUAIN3UPOBAHHONW YUeOHOH MeOelbl0 M CpelCTBAMH
o0ydeHus1, JOCTATOYHBIMU JJIs1 BBITIOJTHEHHsS TPEOOBAaHUH K YPOBHIO TIOJTOTOBKH O0YUYAIOIIUXCS.

B xabunere mmeercss MyabTUMEAMIHOE OOOPYAOBAaHUE, MOCPEICTBOM KOTOPOTO YYaCTHHKHU
0o0pa30BaTeNpHOTO Mpollecca MOTYT TPOCMATPUBATh BH3YalbHYIO UWHGMOpManuoo 1o (usmKe,
CO3/1aBaTh MPE3CHTAINH, BUICOMATEPHAIIBI H T.I1.

B coctaB y4eOHO-METOIUYECKOr0 U MaTePUAIbHO-TEXHUYECKOTO O0ECHeUeHHs MPOTrpaMMbl
yueOHOoro npenmera Ou3uka, BXOISAT:

* MHOrO()YHKIIMOHAJIbHBIA KOMILJICKC MPETIOaBaTelIs;

* HarjsAHbIe TOCOOMS (KOMIUIGKTHI y4YeOHBIX TaOJuI, IIakatbl: «DuU3MYecKre BEIUYUHBI U
(dbyHIaMeHTalIbHbIE KOHCTaHTh», «MexayHaponHas cucreMa equnul; CHUy», «llepuonnyeckas
cucTemMa xuMuieckunx dneMenToB JI.M.MeneneeBay, mOpTPETHl BBIIAIOMIUXCS YICHBIX -PU3UKOB
1 aCTPOHOMOB);

* “H()OPMANMOHHO-KOMMYHHKATHBHBIC CPEJICTBA;

* JKpaHHO-3BYKOBBIC MIOCOOUS;

* KOMILJIEKT 3JIEKTPOCHA0KeHUsI kKabuHeTa (PU3HKH;

* TEXHHYECKHE CPEJICTBA OOyUCHUS;

* JIEMOHCTpAIMOHHOE 000pyAoBaHKE (0OIIET0 Ha3HAUEHUS U TeMaTHYeCKHue Ha0OPHI);

» naboparopHoe o6opynoBaHue (00IEro Ha3HAYCHUS U TEMaTHYeCKue HaboPHl);

* CTaTUYeCKHe, TMHAMHYECKHE, JeMOHCTPAIMOHHBIC ¥ Pa3TaTOYHBIC MOJICIIH;

* BCIIOMOTAaTEJIbHOE 000PYI0OBAHUE;

* KOMIUICKT TEXHMYECKOH JOKYMEHTAIlM¥, B TOM YHCIIE Iaclopra Ha CpeAcTBa OOyUYCHHS,
WHCTPYKIIUU TIO UX MCITOJIb30BAHHIO M TEXHHUKE 0€30MacHOCTH;

* OubOnMoTeuHBIH HOoH.

B Oubnuoteunsiii (oua BXOAAT ydeOHUKH, y4ueOHO-MeToaudeckue KOMIueKThl (YMK),
obecrnieunBaroIIie ocBoeHne ydeOHoro npeamera Ousnka, peKOMEHIOBAaHHbBIE WU JOMYIIEHHBIC s
UCIIONIb30BaHUs B NPOQECCHOHAIBHBIX  O0pa30BaTENbHBIX  OpraHU3allUAX,  PEATU3YIOIINX
o0pa3oBaTenpHYyI0 IPOrpaMMy cpeaHero obmiero oopasosanus B npenenax ocsoenust OIIOIT CITO Ha
0a3e OCHOBHOIO 00111ero 00pa3oBaHMUsL.

bubnuoteunsiit poHA MOXKET OBITH MOMOJHEH (PU3NYESCKUMH JHITUKIONECAUSIMH, aTiacaMu,
CIIOBapsIMHM M XpeCTOMaTHEH 1Mo (pu3uKe, CIpaBOYHUKAMH 110 (PU3NKE U TEXHHUKE, HAYYHOW M HAyYHO-
MONYJIIPHOM JINTEPAaTypOH €CTECTBEHHO-HAYYHOI'O COACPKAHNUS.

B mpormecce ocBoeHus mporpaMMmbl yueOHOTO mnpeamera Pusnka CTYIACHTHl JOKHBI UMETh
BO3MOXXHOCTH JOCTYIIa K 3JIEKTPOHHBIM Y4eOHBIM MaTepuaiaM 1o (GU3uKe, IMEIOITIMCS B CBOOOTHOM
noctyre B ceTu MIHTepHeT (31eKTpOHHBIM KHHUTaM, MPaKTUKyMaM, TecTam, marepuanam EI'D u ap.).
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