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1. HACHHOPT PABOYEM ITPOI'PAMMbBI YYEBHOI'O NPEJMETA
YIIB(Y).03 ®u3zuka

1.1. O6aacTh NIpUMEHEHHS POTPaAMMBbI

[TporpamMma o61e00pazoBaTeIbHON yueOHOW MUCHUIUIMHBI «Du3KKay MpeaHa3HadYeHa IS
u3ydeHusi GU3UKU B IpodecCHOHaIbHBIX 00pa3oBaTesibHbIX opranuzamusax CI10, peanusyrommx
00pa3oBaTeNbHYI0 IPOTrPaMMy CPEIHEro o0mero oopa3oBaHus B IMpeaeaax OCBOSHUS OCHOBHOM
npodeccuoHasibHON obOpazoBarensHOol mporpammbl CITIO (OITOIT CIIO) na 6a3e OCHOBHOTO
o0r1ero oOpa3oBaHus IPH MOJATOTOBKE CHEIMAIMCTOB CPETHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero odiero oopasoBaHus,
MPEIBSIBISEMBIX K CTPYKTYpE, COIACPKAHUIO U Pe3yJbTaTaM OCBOCHHS YYCOHOU MUCIIUITIIMHBI
«®Du3nKa», B COOTBETCTBUH ¢ PexoMeHIanusMu 1o OpraHu3aiuy MOJydeHUs] CpeHEro oOIIero
o0pa3oBaHUs B Mpeiesiax OCBOCHHS 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO MPO(eCcCHOHATEHOTO
o0Opa3oBaHus Ha 0a3e OCHOBHOTO 00IIero 00pa30BaHUs C y4ETOM:

- IlpumepHoil OCHOBHOM 00pa3oBaTEeNbLHONW MPOrpPaMMbl CpeIHEro oobimiero o0pa3oBaHMUS,
0100peHHOI pemieHueM (eneparbHOro y4eOHO-METOAMYECKOTO OOBEIWHEHUs MO OoO0IeMy
obpa3zoBanuto (mpotokon oT 28 urons 2016 r. Ne 2/16-3).

- paboueii nmporpamMmel Bocriutanus mo cnernuansaocta 09.02.07 MHpopmanroHHbIe CHCTEMBI U
IPOrpaMMHUPOBAHUE.

1.2 Mecto npeaMeTa B CTPYKTYpe NPOrpaMmbl

YueOuplii npenmer «Duszuka» SABISETCS NPEeIMETOM 0011e00pa30BaTeIbHOIO y4eOHOTO
[IUKJIA B COOTBETCTBHH C TEXHOJIOTHYECKUM TIPpoduiIeM npodeccHoHaAIEHOTO 00pa30oBaHMs.

Yueonslii npeamer «®@u3nka» oTHOCUTCA K npeameTHoi obiactu ®I'OC cpeaHero ooimero
oOpa3oBanus «EcTecTBeHHbIE HAYKW» U3 0053aTEIbHBIX IPEIMETHBIX 00JIacTel.

YpoBeHb ocBoeHus yuebHOro mpeamera B coorBercTBUU ¢ DPI'OC cpeanero oobiero
o0Opa3oBaHUs YriyOJIeHHBIN.

Wzydenue ydeObHOoro mpeamera «Du3nkay 3aBepIIaeTCs MPOMEKYTOYHON aTTecTallei B
dopme sx3amena B pamkax ocBoenus [IIICC3 na 6aze ocHOBHOTO 00111er0o 00pa3oBaHusl.

Bocnuranue u conupanu3anus o0y4Jaronuxcs Ipu OCBOGHUHU paboueil mporpamMmbl IpeaMeTa
OCYIIECTBIISIETCA C TIOMOIIBIO BKJIIOYaeMBIX B 00pa3oBaTeNbHYIO MpOrpaMMmy padouei
MPOrpaMMbl BOCIIUTAHUSI U KaJ€HAAPHOTO IJIaHA BOCIIUTATEIHHON pabOThl Yepe3 MpHUBJICUCHUE
00ydJaronumxcsi K KOHKYPCHBIM MEPONPHUSTUSM PA3HOTO YPOBHS, MPEAMETHBIM OJUMITUAIAM,
JeKazgaM, KOHKypcaM po(heCcCHOHATBFHO MAacTepCTBA, BCEPOCCHICKUM TEMATUYECKUM YpPOKaM U
yepe3 obecredeHue TOCTHKEHUS OOyUYaIOIMUMHKCS JTUYHOCTHBIX PE3YJbTaTOB: TOTOBHOCTH K
CaMOpa3BUTHIO; MOTHUBAIIMS K TO3HAHUIO U OOYYEHHUIO; [IEHHOCTHBIE YCTAHOBKU M COIMATBHO-
3HAUYMMbBIE KadecTBa JIMYHOCTH; AKTUBHOE YYAaCTHE B COIMAIBHO-3HAYUMOUN JESTEIHHOCTH,
OTpaXeHHBIX B paboyeii mporpaMMe BOCITUTAHHUS.

1.3 Hesan 1 3agaun npeaMeTa — TpedOBaHUSA K pe3yJIbTATaM O0CBOEHUS
CopepxaHue MporpaMMbl HaIlpaBJIEHO HAa JOCTHKEHHUE CIEAYIOLINX LENEH:

o OoCBOeHMe 3HAHMH O (QyHIAMEHTAIbHBIX (PU3MUECKUX 3aKOHAX M TMPUHIMIAX,
JIeKalMX B OCHOBE COBPEMEHHON (PU3NUECKON KapTHHBI MUpPA; HauOoJiee BaKHBIX OTKPBITUSAX B
oOnacTi (QU3MKHU, OKA3aBLIMX OIpEeIsioniee BIMSIHUE Ha pa3BUTHE TEXHUKU U TEXHOJIOTHUU;
METO/AaX Hay4HOIO II03HAHUS IIPUPOBL;

o OBJIajleHHe YMEHHSIMH TPOBOJUTh HAOIIOACHUS, IUIAHUPOBATH M BBINOJHATH
DKCIIEPUMEHTHI, BBIJIBUTATh TMIIOTE3bl U CTPOUTH MOJEIH, IPUMEHSATH MOJIYyYEHHBIE 3HAHUS I10
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buszuke I OOBSCHEHUS Pa3HOOOpPa3HBIX (DU3WYECKUX SBICHWHW W CBOWCTB BEIECTB;
MPAKTUYECKOTO MCIOJIb30BaHUs (PU3UYECKUX 3HAHUM; OICHUBATh JOCTOBEPHOCTh €CTECTBEHHO-
Hay4YHOI nH(OopMaIm;

o pa3BHTHE [103HABATEIbHBIX WHTEPECOB, HMHTEIUICKTYalbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B mporecce MpUOOpPETeHHsI 3HAHUN W YMEHHH 1O (U3HUKE C UCIOIh30BAHUEM
Pa3IMYHBIX UCTOYHUKOB HHPOPMAIUH U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

o BOCIIMTAHMEe YOEXKICHHOCTM B BO3MOXXHOCTH TIO3HAHMSI 3aKOHOB IIPUPOIBI;
UCTIONIb30BAaHUsl JIOCTHKCHHA (PU3UKM Ha OJlaro pa3BUTHS YEIOBEYECCKOW IMBUIIM3AIUY;
HEOO0XOIMMOCTH COTPYIHUYECTBA B MPOILIECCE COBMECTHOTO BBIMOJHEHUS 3314, YBAKUTEIHLHOTO
OTHONICHHSI K MHEHHUIO OIIMOHEHTAa MpH OOCYKIECHUH NPOOJIIEeM eCTECTBEHHOHAYYHOTO
COJICp)KaHUsI; TOTOBHOCTH K MOPAJbHO-ITUYECKOW OIEHKE WCIOIh30BAHUS HAyYHBIX
JOCTH>KEHUH, YyBCTBA OTBETCTBEHHOCTH 3a 3aLIUTY OKPYKAIOLIEH CpeIbl;

o HCMOJIb30BAHME TPHOOPETEHHBIX 3HAHMI W YMEHHWH i1 pelieHus
MPaKTUYECKUX 3a7a4 MOBCEIHEBHOM >KM3HU, 0OecredeHus 0€30MacHOCTH COOCTBEHHOM KU3HH,
PaMOHATIBFHOTO TPUPOIOIIOIB30BAHUS H OXPAHBI OKPY>KAIOILIEH CPEIbI.

OcHOBY JaHHOW IPOrpaMMBbI COCTABIISET COJIEP KaHUE, COTJIACOBAHHOE C TPeOOBaHUSIMU
dbenepaTbHOr0 KOMIIOHEHTA CTaHapTa cpeaHero (IoJIHOTro) o01ero oopa3oBaHusl.

B npodunbHYI0 COCTaBISIONIYIO BXOAUT MPO(ECCHOHALHO HANPaBIEHHOE COJEpIKaHHE,
HE0OXOIMMOe /ISl YCBOSHHUSI MPOQECCHOHAIBLHON 00pa30BaTeNIb-HON MporpaMMbl, (hOPMUPOBAHUS Y
CTYIEHTOB TPO(eCCHOHATIBHBIX KOMITETEHITH.

B mporpamme mo ¢usuke, peann3yeMol MpH TOATOTOBKE OOYUYAIOLIUXCS MO MPOQeccHs M
TEXHUYECKOTO MPpOoduIsi, MpOoPHILHON COCTABISIONICH SBISIETCS pa3ae « DIEKTPOINHAMHKA.

B  mporpamme  TeopeTHYeCKHE ~ CBEICHHUS  JIOTIOJNHSIOTCS  JEMOHCTPAIMSIMH,
71a060paTOPHBIMH U MPAKTUIECKUMH paboTaMHu.

[IporpaMma comepKUT TEMAaTUYECKUH TUTaH, OTPAXAIOMIM KOJMYECTBO 4YacoB,
BBIIETISIEMOE Ha U3y4eHHE (DU3UKU TPU OBIAJEHUU CTYACHTaMU MPO(eccCUsMU TEXHUYECKOTO
npodus.

[IporpaMMoii peaycMOTPEHO CaMOCTOSITeNbHAS BHEAyIUTOpHAsT paboTa, BKIIOYAOIIAS:
pelieHne 3ajad, BBINOJHEHWE OMAIIHUX JIAa0OpaTOpHBIX paldoT, co3/laHUe Mpe3eHTALUH,
AQHMMHPOBAHHBIX TEXHOJIOTUYECKUX MPOIECCOB, MMOATOTOBKA JIOKIJIAIIOB.

1.4. IlnanupyemMble pe3yIbTAaThl OCBOCHHA Y4eOHOI0 peaMera

OcBoeHue cojepkaHusi ydeOHOM nucuuIuiMHbl «Dusuka» obecrneynBaeT TOCTHKEHUE
CTYJIEHTAMH CJIEAYIOUINX Pe3yJIbTATOB:

® IUYHOCHHbBIX.

— YYBCTBO TFOPJOCTU U YBAXKEHHSI K UCTOPUU U JOCTHKEHUSM OTEUECTBEHHOW (PU3MUecKon
HayKH; (PU3MYECKH I'pPaMOTHOE IOBEACHHE B NMPO(PECCHOHAIBHON NEATEIBHOCTH U OBITY MpH
oOpallileHuu ¢ mpudopamMu U yCTPOMCTBAMY;

— TOTOBHOCTH K MPOJOJDKEHHIO OOpa30BaHMS U TMOBBIIMICHUS KBAJU(PUKAIMK B M30paHHOMN
npo¢eCCHOHATIBHON EATEIbHOCTH U OOBbEKTUBHOE OCO3HAHUE POJH (PU3MYECKUX KOMIIETCHLUH
B 3TOM;



— YMEHHE HCIIONIb30BaTh IOCTHIKEHUS COBPEMEHHOM (GHM3MYECKOM HAyKHM M (U3MUECKHX
TEXHOJIOTUH Ui TIOBBIIICHUS COOCTBEHHOTO WHTEJUIEKTYaJIbHOTO pa3BUTHS B BBIOPAHHOM
po(hecCHOHANTLHOM e TEIbHOCTH,

— YMEHHE CaMOCTOSITENIbHO A0OBIBATh HOBBIC JJIsi ceOsi (U3NYECKHe 3HAHUS, UCIOIb3Ys IS
ATOTO JIOCTYIHbIE HCTOYHUKH WH(POPMAIIHH;

— YMEHHE BBICTPaNBaTh KOHCTPYKTHBHBIE B3aNMOOTHOIICHHS B KOMaH/I€ 110 PEIICHUIO 00X
3a1ad;

— YMEHHE YNpaBISATh CBOCH IT03HABATEIBHOH [EATEIBHOCTHIO, IPOBOIUTH CAMOOLCHKY
YPOBHS COOCTBEHHOT'O HHTEIUIEKTYAIbHOTO PAa3BUTHS;

* MemanpeomMemHbIx:

Pezynamuensie ynusepcanvhuie yueonvie oeiicmeusn (YY/):
— HCHOJb30BAaHHME OCHOBHBIX HHTEIUICKTYaJbHBIX OMNEpaluii: IOCTAHOBKHU  3aJayH,

(GopMyIHpOBaHUSl TUIOTE3, aHAIMW3a M CHUHTE3a, CPAaBHEHHs, OOOOINCHUS, CHUCTEMaTH3allHy,
BBISIBIICHHSI NTPHYUHHO-CIICJICTBEHHBIX CBSI3€H, MOWCKA aHAJIOrOB, ()OPMYJIMPOBAHUS BBHIBOJIOB
JUTSL K3YYEHUST PA3IMYHBIX CTOPOH (pU3MYeCKHX OOBEKTOB, SBJICHHIA M MPOIECCOB, ¢ KOTOPHIMHU
BO3HHUKAET HEOOXOAMMOCTh CTAIKUBATHCA B MPOdecCHOHAIBHOM cdepe;

— YMEHHE TeHepUPOBATh UJICH B OTPECIIATh CPEIICTBA, HCOOXOAMMBIC JIJISl X PealIU3allnu;

— YMEHHUE aHAIM3UPOBATH U MPEICTABIATH HHPOPMAIUIO B PAa3IMYHBIX BUIAX;

— YMEHHE CaMOCTOSITEJIbHO OICHMBATh U MPHUHUMATh PELICHHS, ONPEICISIONINE CTPATETUIO
MOBEJICHHS, C YYETOM I'PAKJAHCKHX M HPABCTBEHHBIX IIEHHOCTEH.

Ilo3nasamenvnsle ynugepcanvhule yueonvie oeiicmeusn (YY/1):
— WCIOJIb30BAaHUE PA3IUYHBIX BHJOB I03HABATEIBHON JACATENBHOCTU MJIsi PEHICHUS

¢u3mveckux 3aaad, MPUMEHEHHWE OCHOBHBIX METOJOB MO3HAaHWs (HAOIIOACHUS, OIMCAHHMA,
U3MEpPEHMs,  OKCIIEPUMEHTa) s  M3YyYEHUs  PA3IUYHBIX  CTOPOH  OKpY’Karoulei
JEHCTBUTEIIBHOCTH;

— YMEHHUE MCII0JIb30BaTh Pa3InYHbIe UCTOYHHMKH Ul MOJydeHus (uzndeckoit mH(opmMaiumy,
OLICHUBATH €€ JOCTOBEPHOCTD.

Kommynuxxkamuenwie ynugepcaivhule yueonie oeiicmeus (YY/]):
— YMEHHE MyOJIMYHO TIPEICTABIATh pe3yJIbTaThl COOCTBEHHOTO WCCJIEJIOBAHMS, BECTH

JUCKYCCHM, JIOCTYIHO M TapMOHMYHO coyeTas cojepkaHue H (OpMBI IpeacTaBIsIeMOM
UHpOpMaLUH.
* NPEOMEMHBIX:
— c¢(hOpMUPOBAHHOCTh TMPEACTABIECHUN O poiIM U MecTe (U3UKU B COBPEMEHHON Hay4HOM
KapTUHE MHpA; MOHUMaHHe (U3UYECKOM CYNTHOCTH HaOJIIogaeMbIXx BO BceneHHON sIBICHUH,
ponu pu3uku B GOPMUPOBAHUH KPYro3opa U (PyHKIMOHATHHOM TPAMOTHOCTH YEJIOBEKa IS
pelIeHus MPaKTHUYEeCKHUX 3aj1ay;
— BJIaJICHHE OCHOBOIIOJIAratoIIMMH (PU3NUECKUMH MOHATUSAMHU, 3aKOHOMEPHOCTAMHU, 3aKOHAMU
U TEOPUSIMH; YBEPEHHOE UCII0JIb30BaHNe (PU3MUECKON TEPMUHOIOTUU U CUMBOJIMKHY;
— BJaJieHHE OCHOBHBIMH METOJIaMH HAy4YHOTO IIO3HAHUS, HCIOJb3YEeMBIMH B (HU3UKE:
HaOJII0IeHNEM, OTIMCAaHUEM, H3MEPEHHEM, SKCIIEPUMEHTOM;
— yMeHHMs 00pabaTeIBaTh pe3yabTaThl H3MEpPEHHH, OOHapY)XHWBaTh 3aBUCUMOCTh MEXIY
(bu3NYECKUMU BEIMUYNHAMU, OOBSICHATD MOJIyY€HHBIE PE3YJIbTaThl U I€TaTh BHIBOBI;
— ¢(hopMHPOBAHHOCTh YMEHHUS peliaTh GU3NYECKUe 3a0auu;
— c(hopMHpPOBAaHHOCTH YMEHHMSI MPUMEHATH MOJyYEHHbIE 3HAHUA Uil OOBSACHEHUS YCIOBUMN
npoTekanus (U3NYECKuX SIBJICHUI B mpupoje, npodeccrnoHanbHOi chepe U s NPUHATHS
MPAKTUYECKUX PEIICHUI B TIOBCEIHEBHOM KU3HU;



— c(hOpPMHUPOBAHHOCTh COOCTBEHHOMW IMO3HIIMHU IO OTHOIICHUIO K (U3MYEeCKO MHGMOpMAIIUH,
HOquaeMOﬁ M3 pasHbIX HICTOYHHKOB.

1.5. KosimyecTBO 4aCOB HA 0CBOeHMe padoueil mporpaMMbl y4eOHOI0 MpeaMeTa:
O6wem obpa3oBarenbHOM nporpammsel - 132 yaca, B TOM 4yHcCIe:

- Harpy3Ka BO B3aUMOJEHWCTBUE ¢ Iperoaasarenem -132 yaca;

- caMocCTosTeNbHAs yueOHas pabora odby4uaromerocs — 0 4acos.

2. CTPYKTYPA U COAEP)KAHUE YYEBHOTI'O ITPEJIMETA

2.1. O6beM yueOHOro npeaMera M BHAbI Y4eOHOH padoThl

Buj yueoHoii padoThl O0bem 4acoB

O6bem 00pa3oBaTeIbHOM MPOTrPaMMBI 132
Harpy3ka Bo B3auMOIEMCTBUY C IIPENIOJABATEIEM, 132
B TOM YHUCIIE:

IIPAKTHUYECKUE 3aHATUS 28

71a00paTOPHBIC 3aHATHS 14

KOHTPOJIbHBIE pabOThI 6

WH/IMBUYJIbHBIA TPOCKT 0

Koncynpranuu 4
CamocTtosTenpHas yaeOHas paboTa 00yJarommxcs 0
[TpomesxyTouHas arrectanus B GopMe IK3aMeHa 6

2.2.Conepxanue y4eOHOIo nmpeamera
Beenenue

®dusnka — QyHIaAMEHTATBHAS HAyKa O PUPOJIE.

EcrecTBeHHO-HAayuHBIH METOJ| TIO3HAHUS, €r0 BO3MOXXHOCTH W TpPaHUIBI TPUMEHHMOCTH.
DKCIIepUMEHT M TEOPHsl B MPOIecce O3HAHUS IpUpoabl. MonenupoBanue pu3nuecKux sSBICHUN
U mporueccoB. Ponb skcriepuMeHTa M TEOpUM B Ipoliecce MO3HAHUS NpHUpojbl. Dusnueckas
BenuunHa. [lorpemHocTy u3MepeHuil ¢usndeckux BenuuuH. dusndeckue 3akoHbI. ['paHUIBI
OPUMEHUMOCTH (pU3MuecKux 3akoHOB. [loHsATHE O ¢u3Myeckoil KapTuHe MHpa. 3HAUYEHUE
¢u3uku npu ocBoenuu npodeccuii CI1O u crnermansHocTeit CIIO.

1. OcHOBBI MEXaHUKH

Kunemaruka. Mexannueckoe nsuwxkenue. [lepememenue. Ilyrs. Ckopocts. PaBHOMepHOE
NPSMOJIMHEMHOE JIB)KEHHME. Y CKOpeHHe. PaBHOmepeMeHHOE MNpPSIMOJMHENHOE JBUKEHUE.
CBobonHoe masneHue. [IBukeHue Tena, OpOIIEHHOTO IMOJ YIJIOM K TOpH30HTY. PaBHOMepHOe
JIBUJKEHHE 110 OKPYKHOCTH.

3akonbsl Mexanuku Hbrotona. IlepBwiii 3akon Herorona. Cuma. Macca. Mmmynsc. Bropoit
3akoH HproToHa. OCHOBHOM 3aKOH KJacCUYeCKOW AuHaMHKU. Tpetuid 3akoH HproToHa. 3akoH
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BceMHpHOTO TsroTeHus. ['paButanmonHoe moje. Cuma Tsokectd. Bec. CrocoObl m3mepeHus
Macchl Tel. CHIIbI B MEXaHHKE.

3aKoHBI COXpaHEHHs] B MeXaHHMKe. 3aKOH COXpPAaHCHMs MMITyJbca. PeakTHBHOE IBH)KECHHE.
Pabora cunbl. PaboTta moreHumanbHbeIX cui. MomrHocTh. DHeprus. KuHerndeckas sHEprus.
[ToreHunanbHas 3HEprusl. 3aKOH COXpPaHEHUs MEXaHU4eCKOW sHepruu. lIpuMeHeHue 3akOHOB
COXPaHEHHUS.

Mexanuueckue kojedanusi. KomeOarenbHoe nBmwkeHue. [‘apMoHMYeckne KojeOaHUs.
CBoOoiHBIE MeXxaHWuYecKue KoiieOanwus. JIMHEWHbIE MEXaHHUYECKHUE KOJIeOATEeNbHBIC CUCTEMBI.
[IpeBpamienrie  dHEpruM mpu  KojebaTenbHOM  JBIKeHWU. (CBOOOIHBIE — 3aTyXarolue
MEXaHHYECKHEe KolieOaHus. BBIHYXICHHbIE MEXaHHMYeCKHE KoJeOaHusl.

Ynpyrue BouHbl. Ilonepednble U IPOIOJIBHBIE BOJHBL. XAPAaKTEPUCTUKU BOJIHBI. YPaBHEHHE
IUIOCKOM Oeryuieil BoJHbl. 3BYKOBbIE BOJIHBI. YJIBTPa3ByK U €r0 IIPUMEHEHUE.

Hemoncmpayuu

3aBUCHUMOCTh TPAEKTOPUU OT BHIOOPA CUCTEMBI OTCUETA.

Buapl MexaHUYECKOTO JBUKEHUS.

3aBUCHMOCTh YCKOPEHHS TeJla OT €r0 MacChl U CUJIbI, IEUCTBYIOIIEH Ha TEJO.

CrnosxeHue cuil.

PaBeHCTBO M IPOTUBOIIOIOKHOCTD HANIPABJIEHUSI CUJI IEHCTBUS U IPOTUBOJCHCTBUSL.
3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaliiiu.

Cuuibl TpeHus.

HesecoMocTs.

PeakTuBHOE IBMKEHUE.

[Tepexoxa moTeHIMATBLHON SHEPTUM B KUHETHUECKYIO U 00PATHO.

CB0OOHBIEC U BBIHYXK/ICHHBIC MEXaHUYEeCKHEe Kojiebanus. Pe3onanc.

OO6pa3oBaHue U pacnpocTpaHEeHUE YIPyrux BoiH. YacToTa KojaebaHuil 1 BBICOTAa TOHA 3BYKa.
Jlabopamopnwie 3anamus:

HccienoBanue OBUKEHUS Tela IO AEHCTBUEM ITOCTOSHHON CHIIELI.

N3yuenune 3aKoHa COXpaHEHUsI UMITYJIbCA.

CoxpaHeHHME MEXaHUYECKON HSHEpruu MpU JBWKEHUU TeNa MOJA JACHCTBHEM CHJI TSAXKECTH U
ynpyrocti. CpaBHeHHE paOOThI CHIIBI C U3MEHEHUEM KMHETHYECKOM SHepruu Tena.

W3ydeHne 3aKOHOB COXPaHEHHs Ha PUMEPE yIapa IMapoB U OAITMCTUYECKOTO MasITHHUKA.
N3ydeHre ocoOeHHOCTEN CUITbI TPEHUSI (CKOJIbKEHUS).

W3ydeHne 3aBUCMMOCTH NepHojia KoyieOaHU HUTSHOTO (WJIM MPY>KUHHOTO) MAasgTHHUKA OT JUTMHBI
HUTH (WJIH MacChl Tpy3a).

2. OcHOBBI MOJIEKYJIAPHOH (PU3NKH U TEPMOIUHAMUKHU

OCHOBBI MOJIEKYJISIPHO-KHHeTHYeCKOi Teopuu. UneanbHbiil ras. OCHOBHBIE MOJIOXKEHUS
MOJIEKYJISIPHO-KMHETUUYECKON TeopuH. Pa3smMepsl n Macca MoJIeKya U aTOMOB. bpoyHOBckoe
newkenue. Aupdysus. Cuibl 1 3HEPrus MEXMOJIEKYJSIPHOTO B3auMozehcTus. CtpoeHue
razo00pa3HbIX, KUIKUX U TBEpAbIX Tesd. CKOPOCTH ABMXKEHHSI MOJIEKYJ U MX HU3MEpEHUE.
WNneansubiii ra3. JlaBinenue raza. OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-KHHETHYECKOMN
Teopuu Ta3oB. Temmeparypa W ee wu3MepeHue. ['a3oBble 3aKOHBI. AOCOJIOTHBIA HYIb



Temreparypel. TepMoauMHaMH4YecKasi IIKajla TeMIlepaTypbl. YpaBHEHHE COCTOSHHUS
WJIeaJIbHOTO ra3a. MossipHasi ra3oBasi IOCTOSIHHAS.

OcHoBbl TepMoauHaMuKH. OCHOBHBIE IIOHSTHUS U OmpeneseHUus. BHyTpeHHsiss 3Heprus
cucteMbl. BHyTpeHHss Heprus uaeaibHoro rasa. PaGora u temnora kak (popMbl nepenadu
sHepruu. TerioeMKoCcTh. Y IelIbHAs TEIIOEMKOCTh. Y paBHEHHUE TEIUIOBOTro OanaHca. [lepBoe
Hayajgo TepMOJAMHAMUKHU. AnnabatHbld mpouecc. [IpuHImMn nefcTBUS TETUIOBOW MAaIIWHBI.
KIIJ tenmnoBoro asuraresiss. Bropoe Hayamo TepMOAMHAMUKU. TepMOAMHaAMHUYECKas IIKaia
TeMreparyp. X0oJIOAWIbHbIE MAalIMHBL. TernnoBbie ABuraTen. OxpaHa MOpUPOIBI.

CeoiictBa mnapos. lcnapenue u koHpaeHcauus. HacblllleHHBII map M €ro CBOMCTBA.
AOCoJIIOTHAsi 1 OTHOCHUTEJIbHAS BJIAXKHOCTh Bo3ayxa. Touka pockl. Kunenue. 3aBucumocts
TEeMIIepaTypbl KMIICHHs OT AaBiieHUs. IleperpeTslil map 1 ero UClojab30BaHUE B TEXHUKE.

CaoiicTBa KuAKOCTel. XapakTepUCTUKA KUJKOTO0 COCTOSIHUS BemiecTBa. [loBepXHOCTHBIM
CJIOW KUJIKOCTU. DHEPrus IMOBEPXHOCTHOrO CjOosl. SIBJICEHUS Ha TpaHULE >XUIKOCTH C
TBEpAbIM TejoM. KanuuisipHble sIBIICHUS.

CBoiicTBa TBepAbIX TeJ. XapaKTepUCTUKa TBEPJOTO COCTOSIHUS BEIIECTBA. YIIpyTHUe
cBoMcTBa TBepbIX Tell. 3akoH I'yka. Mexannuyeckue cBoiicTBa TBepAbIX Tell. TermioBoe
paclMpeHue TBEPABIX Tl U KuAKocTel. [InaBienue u kpucramnsanus.

Hemoncmpayuu

JBmxenne OpoyHOBCKHUX dacTull. uddy3us.

HN3meHeHnune naBieHUs Tra3a C HU3MEHEHHUEM TeMIlepaTyphl MpU IIOCTOSHHOM oOObeMe.
N3otepmuueckuii 1 n3006apHBIN MPOIECCHI.

N3MeHeHne BHYTpPEHHEH HHEpPruy TeJl IMpPU COBEPIIEHUU paldOTHI.

Mogenu TEIIOBBIX JIBUTATEJIEH.

Kunenne Bonbl npu noHm>keHHOM JaBieHuu. [Icuxpomerp

Y TUTPOMETP.

SIBneHus1 NOBEPXHOCTHOI'O HATSDKEHUs M cMauuBaHUs. Kpucrtanisl,

aMop(HBIE BEIIECTBA, ’KUIKOKPUCTAIUIMYECKUE TeIa.

Jlabopamopmnuvie 3anamun:

N3mepeHue BIa)XHOCTH BO3JyXa.

I/ISMepeHI/IG IMMOBEPXHOCTHOT'O HATSXKCHUA KUJIKOCTH.

Habmonenue mnponecca kpucramimzauuu W3ydenuwe nedopmanuu pacTsbkeHus. M3ydenue
TEIIOBOI'0 PACIIUPEHUS TBEPABIX TE.

N3ydeHre ocoOEHHOCTEH TEMI0BOIO PacIIuPEHUs BOBI.

3. DJIeKTPpOAMHAMHUKA

DJIeKTpHYecKoe IoJie. DIEKTPUUECKUE 3aps/ibl. 3aKOH COXpaHeHus 3apana. 3akoH KynoHa.
Onexkrpudeckoe nosie. HanpsokeHHOCTD 31ekTpuueckoro noss. IIpuHnun cyneprno3unuy mnosien.
PaGora cun  amektpoctatmueckoro  moss.  [loTeHuman.  Pa3sHOCTH — MOTEHIMAJIOB.
OKBUIIOTEHLMAIbHbIE MOBEpPXHOCTU. CBA3p MEXAY HANpPSHDKEHHOCTBIO U Pa3HOCTBIO
MOTEHLMAJIOB D3JIEKTPUYECKOro moiisd. JludnekTpuku B 3nekTpuueckoMm nose. Ilomspuzanus
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IudIeKTpukoB. IIpoBogHukum B anekrpudeckoM mnoiie.  Kounencatopel. CoeauHeHHE
KOHJICHCATOPOB B 0Oarapero. DHEeprus 3apsoKEHHOTO KOHJACHCATOpA. DHEPrus SJICKTPHUECKOTO
OIS

3aKoHBI MOCTOSTHHOTO TOKA. YCJIOBUS, HEOOXOMUMBIC IJII BOSHUKHOBEHHS W TOIJIEPKAHUS
aNeKTpudeckoro Toka. Cuiia TOKa W IJIOTHOCTh TOKa. 3akoH Oma mis ydactka nenu 6e3 3/1C.
3aBUCHUMOCTD 3JIEKTPUUECKOTO0 COMPOTUBIICHUSI OT MaTtepuaia, JUIMHbI U IUIOMIaJA1 MTONEPEUHOTO
CEYECHHUS! TMPOBOJHHMKA. 3aBUCUMOCTh DSJIEKTPUYECKOT'O COMNPOTUBJICHUS TPOBOJAHUKOB OT
TEeMIIepaTypbl. DJEKTPOABHXKYIAs CHJIAa MCTOYHHMKA ToKa. 3akoH OMa I TIOJTHOM IICTIH.
Coenunenrue mpoBOJHUKOB. CoeqWHEHHE HCTOYHHUKOB JJIECKTPUUYCCKON SHEpPruu B OaTapero.
3akoH JIxoyns— Jlenmna. PaboTa 1 MOIITHOCTH 2JIEKTPUUECKOTO TOKA. TeIaoBoe JeHCTBHE TOKA.

DJIeKTPUYECKUI TOK B Pa3jIMUYHBIX cpeaax. DJIEKTPUUECKUA TOK B MeTauiaX. DJIECKTPOHHBIM
ra3. Pabora BbIxoja. DIEKTPUYECKUI TOK B AJIEKTPOJIUTAX. DIEKTpoiu3. 3akoHbl Dapajes.
[IpumMeHeHue 37eKTpoin3a B TEXHUKE. DIIEKTPUUECKUI TOK B ra3ax u Bakyyme. Mlonusanus rasa.
Bunbl razoBeix pa3psanoB. [lonstue o mnazme. CBOICTBA U IPUMEHEHUE JIEKTPOHHBIX MYYKOB.
DNEeKTpUYecKUi TOK B MOJynpoBoAHHKaX. CoOCTBEHHas MNPOBOJMMOCTH MOJIYIIPOBOJIHUKOB.
[TosrynpoBOIHUKOBBIE TPUOOPHI.

MarnuTHoe mose. BexkTop MHIYyKIMM MarHUTHOrO mojs. [leiicTBME MarHMTHOTO IOJIsS Ha
IPSIMOJIMHENHBIA POBOJAHUK C TOKOM. 3akOoH Amriepa. BzaumopeilictBue TOKOB. MarHuTHBIN
notok. Pabora mo mepememieHHI0 MPOBOJHMKA C TOKOM B MarHuTHOM mone. JleiicTBue
MarHuTHOTO ToJisi Ha ABWXKymuicsa 3apsa. Cuna Jlopenna. OnpezneneHue yaeiabHOTO 3apsa.
Yckoputrenu — 3apsKEHHBIX YacTHL. OJEKTPOMAarHWTHAas MHAYKUUSA. OJIEKTpOMarHUTHas
uHAyKIMs. BuxpeBoe anekrpudeckoe nose. CaMOMHIYKIMS. DHEPrUsl MATHUTHOTO TOJIS.

Hemoncmpayuu

BzaumopeiictBue 3apsokeHHbIX Tell. [IpOBOJHHMKM B 3JIEKTPUYECKOM moJie. [[udneKkTpuku B
aneKTpudeckoM rnosie. KonaeHncaropsl.

TemioBoe AeMCTBHE IEKTPUUYECKOTO TOKA.

CoOcTBeHHas U MpUMECHasi MPOBOJUMOCTb MOJYITPOBOAHUKOB. [10J1yIIpOBOAHUKOBBIN AUO.
Tpansucrop. OneiT Opcrena.

B3aumoneiictBue NpPOBOJAHUKOB C TOKaMU. OTKJIOHEHHE 3JIEKTPOHHOIO IMyYyKa MarHUTHBIM
MoJIeM. DJIEKTPOIBUTATEb.

ONeKTpOU3MepUTENbHbIE TPUOOPHI. DAEKTPOMArHUTHAS UHIAYKIIMSL.

Omnerter @apages.

3aBucuMocts JJIC caMOMHAYKIMM OT CKOPOCTH W3MEHEHHWS CHJIbI TOKa M WHIYKTUBHOCTH
IIPOBO/IHHKA.

Pabora anexrporeneparopa. Tpanchopmatop.

Jlabopamopnuvie 3anamus:
N3yuenne 3akona OMa I ydacTKa IIeTH, MOCIIEIOBATEIBHOTO M MAapaIUIeTbHOTO COSTUHEHHS
IPOBOTHUKOB.
N3yuenue 3axkona Oma 11 MoinHOW nenu. M3ydeHue sBIeHUs dJ€KTPOMarHUTHOW WHIYKIUU.
Onpenenenne kod(pUIIMEHTA TOJE3HOTO ACHCTBUS AJIEKTPUUECKOTO daifHWKa. OmpeneneHue
TEMIEPATypbl HUTH JaMIThl HAKATUBAHHUSL.
Onpenenenne 3/IC 1 BHyTPEHHETO CONPOTHUBIICHHS HCTOYHUKA HATIPSIKCHUS.
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4. DJIeKTPOMATHUTHbIE KOJe0AaHUS U BOJIHBI

JJIeKTPOMATrHUTHBIe KoJe0aHusi. CBOOOAHBIE DJIEKTPOMAarHUTHBIE  KOJeOaHHUS.
[IpeBpaieHue >HEPrUM B KOJIeOATEIHHOM KOHTYype. 3aTyXaroliue 3JIEKTPOMAarHUTHBIC
Kojebanusa. ['eHepaTop He3aTyXaroIIMX 3JEKTPOMAarHUTHBIX KojeOaHuil. BeIiHyXIeHHBIE
anekTpuyeckue KojeOanusa. IlepemenHbiii Tok. ['eHepaTop mEepeMEHHOTO TOKA.
EMKOCTHOE ¥ HWHAYKTHBHOE CONPOTHUBIIEHMS IIEPEMEHHOro Toka. 3akoH Owma s
AJEKTPUYECKON Ienmu NepeMeHHOro Toka. Pabora M MOIIHOCTH MEPEMEHHOr0 TOKa.
I'enepatopsl Toka. Tpanchopmaropsl. Toku BbicOKOH dacToThl. [lomydyenue, nepenada u
pacnpeiesieHUe 3IEKTPOIHEPTUH.

JJIeKTPOMATHUTHBbIE BOJHBbI. DJIEKTPOMAarHUTHOE TIOJIE KaK OCOOBIH BHUJ MaTEpHUU.
DnekTpoMarHuTHble BoJIHBL. Bubpatop I['epua. OTKpbITHI KOJEOaTEeNbHBI KOHTYD.
N3obperenne paguo A. C. IlomoBeim. Ilonstue o panuocBssu. I[Ipumenenue
3JIEKTPOMArHUTHBIX BOJIH.

Hemoncmpayuu

CB0OOAHBIE AIEKTPOMarHuTHbIE Konebanus. OcuuuiorpaMma epeMeHHOro TOKa.
KoHzieHcaTop B IeNM NEPEMEHHOI'0 TOKA.

Karyiika MHIyKTUBHOCTH B LIENM IIEPEMEHHOr0 ToKa. Pe3oHaHC B mociieloBaTeIbHON 1ienu
MIEPEMEHHOr0 TOKa. M3imyyeHne u mpueM 31eKTPOMarHuTHBIX BOJIH.

Pangnocssise.

Jlabopamopmnbvie 3anamus:

NHIyKTHBHBIE 1 EMKOCTHOE COMPOTHUBJICHHUS B IIENT IEPEMEHHOTO TOKA.

5. Onruka

IIpupona cBera. CKOpOCTh pacHpOCTPAHEHUsI CBETA. 3aKOHBI OTPAXKCHUS U INPEIOMIICHUS
ceeta. [lomHoe oTpaxenue. JIun3el. ['na3 kak ontudeckas cucteMa. OnTuyecKue NpruoopsI.

BouaHoBble cBoiicTBa cBera. lHTepdepeHuns cBera. KorepeHTHOCTh CBETOBBIX JIydeil.
WNurtepdepeniuss B TOHKMX IUIeHKax. Ilonocsl paBHOM Tonmuubl. Konbua HproToHa.
Hcnonb3zoBanue mHtepdepeHuyn B Hayke U TexHuke. Judpakuus cera. Judpaxkuus Ha
mead B MapajyieNnbHbIX Jydax. Jludpakumonnas peuierka. [lonsitue o romorpaguu.
ITomapusanmst mnonepedHslx BOMH. Ilomsdpusanms cBera. [IBOMHOE JIydenpeIOMIICHHUE.
[Tonspounel. Jucnepcusi cBeta. Buasl cnexktpoB. CrekTpbl wuciyckanusi. CHeKTpbl
MOTJIOLIEHUs. YIIbTpauoIeTOBOEe U UH(paKpacHOe n3irydeHus. PeHTreHoBckue ryuu. Mx
IIpUpoja 1 CBOMCTBA.

Hemoncmpayuu

3aKOHBI OTPaYKSHHSI ¥ TIPEIIOMJICHHUS CBETA.
[TomHOE BHYTpEHHEE OTpaKEHUE.
Onruueckue IpUOOPHI.
WNutepdepenusi.

Hudpakmus ceera.

IMonsipusanus ceera.
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[TonyueHue ciekTpa ¢ HOMOIBIO MPU3MBI.
[ToxyueHue CrekTpa ¢ TMOMOILIBIO  TU(PPAKIMOHHONH  PELIeTKH.
CnekTpocKoIl.

Jlabopamopnuwie 3anamusn:

Nzyuenue n3zo0pakeHus IpeaIMETOB B TOHKOM nuH3e. U3yduenue untepdepeHnu u nudpakiuuu
CBeTa.

['pagyupoBKa CIIEKTPOCKOIIA U ONpeAeSICHUE AJTUHBI BOJIHBI CIIEKTPAIbHBIX JIMHUU.

6. OcHOBBI crIenMATbHON TEOPUH OTHOCHTEJIBHOCTH

WMHBapraHTHOCTh MOJYJISl CKOPOCTH cBeTa B BakyyMme. [locTynaTsl OliHmTeiina. [IpoctpancTso u
BpEMsI CHELMAIIBHOM TEOPUHU OTHOCUTENBHOCTH. CBsA3b Macchl M SHEPIHMU CBOOOJHOMN YaCTHUIIBI.
DHeprus MoKosl.

7. Jn1eMeHTbl KBAHTOBOM (PM3UKHU

KBanroBas onrtuka. TemnoBoe wusnyuenue. PacrpeneneHue »HEpruM B CIEKTpe aOCOJIIOTHO
yépHoro tena. KBantoBas runoresa [lnanka. @otonsl. BHemHuil hoTtosnexkTpudeckuii 3P QexT.
Buyrpennnii  gorodpdexr. Tumbr ¢dorornmementoB. JlaBnenme cBera. I[lomartue o
KOPIYCKYJIIPHO-BOJIHOBOM Ipupoze cBera. Pusuka aroMa. Pa3BuTue B3IVISIIOB Ha CTPOEHUE
BElIECTBA. 3AKOHOMEPHOCTU B aTOMHBIX CHEKTpax Bojopoja. SnepHas mozaens atoma. OIbITHI
3. Pesepdopna. Mogens aroma Bomopona mo H.bopy. ['mmoreza ne bpoiinsa. CootHomienue
HeonpenenénHoctei I'elizen6epra. KBaHTOBbIE reHEPATOPBHI.

Hemoncmpayuu

dotorpdexr.
JluneluaTeie CHIEKTPHl Pa3IUYHBIX BemlecTB. M3nydenwe nazepa (KBAaHTOBOTO TE€HEPATOPA).
CueTyuK HOHU3HUPYIOLIUX U3TyYEHUH.

Cooeporcanue ¢ yuemom Paboueii npoepammel 6ocnumanusi:
-BHeknaccHbie MeponpusTUs 1o pU3MKe B paMKaX MPeIMETHON JeKabl;
- OnuMnuaapl Mo npeamMeTy «Ou3nKay.

2.3. [IpumepHble TeMbl pedepaToB (IOKJIAT0B)

Anexcanap I'puropreBuu CTosieTOB — pycCKuil (pU3MK.

Anexcannp CrenanoBud [1ornoB — pycckuil yueHslid, n300peraTens paauo.
AnbTepHaTUBHAs YHEPIeTHKA.

AKYCTHYECKHE CBOMCTBA MOJIYIPOBOJHUKOB.

AHape Mapu AMIiep — OCHOBOIIOJIO)KHHUK 3JIEKTPOJAMHAMUKH.
ACHHXPOHHBIN JIBUTATENb..

AtomHas gusuka. M3otomnel. [IppumeHeHne paiioakTUBHBIX HM30TOIOB.
beckoHTaKkTHBIE METOJIbI KOHTPOJIS TEMIIEPaTypBhl.

bunonsipHbie TPAaH3UCTOPBI.

bopuc CemenoBuu SIkobu — GU3MK 1 U300peTaATETb.

Benuuaiimme OTKpbITHSA QUBHKH.
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Bugpl anekTprudeckux paspsnoB. DIEKTpUUYECKHE Pa3psaabl Ha CIIy:KOe YemoBeKa.
Bnusaue nedexroB Ha puznyeckre CBOWCTBA KPHUCTAJIIOB.

I"aynuneo 'anuiieit — OCHOBATEIb TOUHOIO E€CTECTBO3HAHUS.

["onorpadus u ee mpuMeHeHHE.

JIBr>KeHUe Tena IepeMEHHOM MacChl.

Hudpakius B HaIIeH >KU3HU.

Knpxne xpucramist.

3akonbl Kupxroda aist 3JeKTpUYECKOn 11eTH.

3aKOHBI COXPAHEHUS B MEXAHHUKE.

3HaueHue OTKpbITUM [ anuiies.

Hrops BacunseBnu KypuatoB — Qu3uK, opranu3atop aTOMHON HAYKHM M TEXHUKH.
Hcaak Hpl0TOH — co3/1aTeNb KIACCHUECKON (PU3UKH.

Hcrnionb30BaHKe 3IEKTPOIHEPTUU B TPAHCIIOPTE.

Knaccugukaius 1 xapakTepUCTUKH 3IEMEHTAPHBIX  YACTHIL.
KoHCTpyKIIMOHHAsI IPOYHOCTH MaTEpHasa U €€ CBsA3b CO  CTPYKTYpPOH.
KoHCcTpyKkuss ¥ BHJIBI Ja3€POB.

KpuossekrpoHuka (MUKpPORJIEKTPOHUKA U XOJION).

JlazepHbIe TEXHOJIOTUHU U UX HCIIOJIb30BaHUE.

Jleonapao na BuHun — y4eHslid 1 M300peTaTens.

MaruutHble u3MepeHusl (IPUHIUIBI IOCTPOEHUSI TPUOOPOB, CIOCOOBI U3MEPEHUSI MarHUTHOI'O
MOTOKA, MAarHUTHOM HHIYKLIHH).

Maiikn dapaneit — co3aaresnb ydeHHs 00 3JEKTPOMAarHUTHOM  TIOJIE.

Makc I1naHk.

Meron MEeYEeHBIX aTOMOB.

Metonbl HaOMIOIEHNUS U PETUCTPALIMH PAIMOAKTUBHBIX U3JIyYEHUH U 4acTULl.
Merons! onpeaencHus IIOTHOCTH.

Muxaun BacuibeBrny JIOMOHOCOB — y4YE€HBIN 3HIUKIONEIUCT.

Mogenu aroma. OnsiT Pesepdopaa.

MonexkysipHO-KHHETHYECKas: TEOPUsS HACAIBHBIX I'a30B.

MonHus — ra3oBbli pas3psii B IPUPOJHBIX YCIOBUSAX.

HanoTexHonmoruss — MeXAucHUIInHapHas 001acTh GpyHIaMEHTaIbHON U MPUKIATHONW HAyKH U
TEXHUKHU.

Hukona Tecna: %U3Hb U HEOOBIYATHBIE OTKPBITHSL.

Hunbe bop — oauH U3 co3nareneil COBpeMEHHOM (U3UKH.

OO0®bsicHeHre (OTOCHHTE3a C TOUKH 3peHUs (PU3UKH.

Onrnueckue sIBIEHUS B IPUPOJE.

OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOU CBEPXITPOBOIMMOCTH.
IlepemMeHHBIN 3JIEKTPUYECKHI TOK M €70 TIPUMEHEHHE.

IInma3zmMa — 4eTBepTOE COCTOSIHUE BELIECTBA.

[TorynnpoBOTHUKOBBIE TaTYUKHU TEMIIEPATYPHI.

[TpuMeHeHne KUIKUX KPUCTAJUIOB B IIPOMBIILIIEHHOCTH.

IIpuMeHeHne A1epHBIX PEAKTOPOB.

[Tpupona Qeppomaruerusma.

[TpoGieMbl 3KOJIOTHH, CBSI3aHHBIE C UCIOIb30BAaHUEM TEIUIOBBIX  MAILUH.
IIpon3BOACTBO, Mepeaya U UCIOJIb30BAHUE DIEKTPOIHEPTUU.
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[Tbe303mexkTpuuecknii 3 PexT ero npuMeHeHHE.
PasButre cpencTs CBA3U U paguo.

PeakTuBHBIC JABUTaTCJIN 1 OCHOBBI pa6OTLI TEIUIOBOM MAITUHEL.

PenukroBoe wusnydeHue.

Pentrenosckue nyun. Mcropus otkpeitus. IIpumMeHnenue.
Poxxnenue u 3BOIIOLIKSA 3BE3.

Pons K. O. [In0AKOBCKOr0 B pa3BUTUN KOCMOHABTHUKHU.
CBeT — 2JIeKTpOMarHuTHasi BOJIHA..

Cuuibl TpeHus.

CoBpeMeHHasl CIyTHUKOBAs CBA3b.

CoBpeMmenHas (puznyeckas KapTHHA MHPA.
CoBpeMeHHbIE CpEeICTBa CBSI3U.

Tpancopmaropsi.

VYnbTpa3Byk (MOITy4eHHE, CBOMCTBA, MPUMEHEHNUE).
YrpaBnseMblii TEPMOSICPHBIN CUHTE3.

Yckoputenu 3apsyKeHHBIX YacTHII.

®du3rKa U My3bIKa.

Ousnyeckue CBOKCTBA aTMOC(EPHI.

DOTOIIEMEHTHI.

®otordpexr. [Ipumenenue sapnenus Gotordpdexra.

Xanc Kpucrtuan Dpcres — OCHOBOIOJIOKHUK  3JIEKTPOMArHETU3Ma.

[IIkaa 3J1eKTPOMAarHUTHBIX BOJIH.

DKosoruyeckre npoodaeMbl U BO3MOXKHBIE ITYTH UX  PELICHUS.
ONEeKTpOHHAs IPOBOAUMOCTb METaIOB. CBEPXIIPOBOAMMOCTD.
Omunuit Xpuctruanoud JleH — pycckuil ¢puzuk.
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3. TEMATHYECKOE IINTAHUPOBAHHUE

3.1 TemaTnyecknid mJjaH

O0bem o0pa3oBaTeIbHOI NPOTrPaMMBbI
(akajeMUYeCKHUX YaCOB)
HaumenoBanme pa3jaena BCEI'O BCETO BO B TOM HuciIe
B3aMMOJeCTBUH | JIaDOpaTOpHbIE U
c NpaKkTHYeCKue
npenojaaBarejiemM 3aHATHA
BBenenue 2
OCHOBBI MEXaHUKHU 15 13 2
OCHOBBI  MOJICKYJISIpHOH ~ GU3UKH U 20 13 7
TEPMOJUHAMUKHU
DIIEKTpOANHAMUKA 44 22 22
DNeKTpOMarHUTHbHIE KOJICOAHUSI U BOJIHBI 12 10 2
Onruka 12 6 6
OcHoBBI CHeIHaTbHOM TEOpUU ) ) )
OTHOCHUTEJILHOCTH
DneMeHTHl KBaHTOBOU (pU3MKHU 15 12 3
Koncynbranuu 4 -
[IpomexxyTounast arrectamusi B QopMme 6 6 )
IK3aMeHa
Hroro 132 132 42

3.2. XapaKTepI/ICTI/IKa OCHOBHBIX BU10B yqeﬁﬂoﬁ ACATECJIBbHOCTH CTYACHTOB

Conep:xkanue XapakTepucTHKA OCHOBHBIX BU/0B J1eSITeJIbHOCTH CTY/ICHTOB
o0y4eHust (Ha ypoBHe y4eOHBbIX el cTBHIA)
Beeoenue YMeHus NOCTAaHOBKHU IeNiel NeATeNbHOCTH, IJIAaHUPOBAHUS COOCTBEHHOM

NEATEIbHOCTH JUIsL JOCTMIKEHHUs TIOCTaBJICHHBIX LEJIE, IPEIBUIACHUS
BO3MOJKHBIX pE€3YyJIbTaTOB JTHUX JIEUCTBUH, OPraHHU3alUy CAMOKOHTPOJIS H
OLICHKH ITOJIYYEHHBIX PE3YJILTATOB.

Pa3zButue crnocoOHOCTH SICHO W TOYHO M3JaraTb CBOM MBICIH, JIOTHUECKH
000CHOBBIBAaTh CBOIO TOUKY 3pEHHS, BOCIPUHUMATh U aHAJIM3UPOBATh MHEHHS
co0eceJHUKOB, IIPU3HABAs PaBO APYroro 4eJI0BEeKa Ha MHOE MHEHHE.
[IpousBenenne wu3MepeHHs (QU3MUECKUX BEIMYMH M OLEHKA T'pPaHMIIbI
MOTPEIIHOCTEN U3MEPEHUN.

[IpencraBnenue rpaHUIBl NOTPEHNIHOCTEM W3MEPEHHMM IpPU MOCTPOCHUH
rpaduKoB.

YMeHue BbICKa3bIBaTh TMIOTE3bI Il 00bSICHEHHS HAOII0AaeMBbIX SIBICHUI.
YMeHue npeuiarate MOACIH SABJICHUM.

VYkazaHue rpaHul] IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.

N3noxeHnne OCHOBHBIX NOJIO)KEHUI COBPEMEHHOW HayYHOW KapTHHBI MUpA.
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[IpuBeneHne mpuMepoOB BIAMSHUSA OTKPHITUH B (PU3MKE HA MPOTPECC B TEXHUKE
U TEXHOJIOTMH IIPOU3BOJICTBA.
Hcnonp3oBanue MHTEpHETA /U1 TOUCKA HHPOPMALTUT

1. OcHOBBI MEeXaHUKH

Kunemamuxa

IIpencraBineHre MEXaHMYECKOTO IBWKEHUS TElla YPaBHEHUSAMU 3aBUCUMOCTU
KOOpAWMHAT M IPOEKUHMEeH CKOpOoCTH OT BpeMeHU. llpencrasnenune
MEXaHUYECKOT0 JBIKEHHs Teja IpaduKaMd 3aBUCUMOCTH KOOpAMHAT U
IIPOEKIMEN CKOpOCTU OT BpeMeHHU. OlpeneneHue KOOpPAMHAT MPOWIEHHOIO
IIyTH, CKOPOCTH M YCKOPEHHs Teja MO TpaduKaM 3aBHCUMOCTH KOOPIUHAT U
IIPOCKLUNA CKOPOCTU OT BPEMEHU.

Omnpenenenne KOOpAUHAT MPOWIEHHOIO IYTH, CKOPOCTH M YCKOpPEHUS Tela
10 YPAaBHEHHSM 3aBUCUMOCTH KOOPAMHAT U MPOCKUUN CKOPOCTHA OT BPEMEHH.
IIpoBenenue CpaBHUTEIBLHOIO aHAIN3a PABHOMEPHOTO U PaBHOIIEPEMEHHOIO
IBIKECHUH.

VYka3aHue UCIOIb30BaHUS NOCTYNATEILHOIO U BpAIaTEIbHOIO JIBUKEHUHN B
TEXHUKE.

[Ipuobperenne ombiTa PabOTBI B TpPYNIE C BBHIMOJIHEHUEM PA3THYHBIX
COLIMAJIBHBIX POJICH.

PazpaboTka BO3MOXHOW CHCTEMBI JEHCTBHIA W  KOHCTPYKIHMH IS
9KCIIEPUMEHTAIILHOTO OIIpEEICHUS KMHEMAaTU4YECKUX BEJIMYUH.
[IpencraBnenue HHPOPMALIMU O BUAAX JBUXKEHUS B BUJIE TaOIULIbI

Baxonvl  mMexanuxu
Hvromona

OOBbscHEHHE AEMOHCTPALIMOHHBIX IKCIEPUMEHTOB, MOATBEPKAAIOLINX 3aKOH
UHEPLMH

N3mepenue maccel Tena

N3mMepenne cuibl B3aMMOACHCTBHS TEN

Beluucnenne  3HadeHMs  CWJI IO M3BECTHBIM  3HAYEHMSM  Macc
B3aUMOJCHCTBYIOIIUX TEI U UX YCKOPEHUHN

Beluncrnienre 3Ha4YeHHMS YCKOPEHUH Tell IO U3BECTHBIM 3HAYECHUSAM
JENCTBYIOLIUX CHJI U MacC TeJ

CpaBHeHuE CUIIBI JEHUCTBUS U IPOTUBOAECHCTBUS

IIpuMeHeHHEe 3aKOHA BCEMUPHOT'O TATOTEHUS IIPU pacyeTaxX CHII U YCKOPEHUI
B3aUMOJICHCTBYIOIINX TEI

CpaBHeHue yckopeHUsi cBOOOJHOro mnazeHus Ha miaHerax CoJHeYHON
CUCTEMBI

Brigenenue B TekcTe yueOHHKA OCHOBHBIX KaTe€ropHil HaydHO HHpOpMaIu

Baxonbi COXpAaHeHUs
6 MexXaHukKke

[IpuMeHeHne 3aKOHAa COXpPAHEHMs] UMIYJbCA ISl BBIYMCICHUS W3MEHEHHI
CKOPOCTEU TeJ MPH UX B3aUMOJICUCTBUSX.

WN3mepenue paboThl CHUT W HM3MEHEHHE KUHETHMUYECKON JHEpruM Tela.
Boeruncnenne paboThl CUT U W3MEHEHHUS KWHETHYECKOW DHEPruu Tena.
Brruucinenne mNOTEHIMATBHOW OHHEPrUM TEA B TPABUTAIMOHHOM TIOJIC.
Onpenenenre NOTEHUUAIBHON 3HEPTUN YIIPYro AePOPMUPOBAHHOTO Teja IO
M3BECTHOM JiepopMalivy U )KECTKOCTH Tefa.

[IpuMeHeHne 3akOHa COXpPAaHEHHMSI MEXAHMYECKOW DJHEPrHU TIPH pacueTax
pE3yNbTaTOB B3aMMOJCHCTBHUI TeNl TPaBUTALMOHHBIMU CHJIa- MU U CHJIAMH
YOPYTOCTH.
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YkazaHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXAHUKU.
VYkazanue y4eOHBIX ITUCHUIUIMH, TPU HM3YYCHHHU KOTOPBIX HCIOJIb3YIOTCS
3aKOHBI COXPAHECHUS

OcHOBBI MOJIEKYJIAPHO QU3MKH M TEPMOANHAMUKHI

Ocrosbl
MONEKYISAPHOU
Kunemuuyeckou
meopuu.

BoinonHeHue 3KCHEpUMEHTOB, CIYXKAIIUX Ui 0OOCHOBAHMS MOJIEKYISPHO-
kuHeTH4eckoi Teopun (MKT).

Pemenne 3amau ¢ nOpUMEHEHHEM OCHOBHOTO YpaBHEHHUS MOJEKYJISPHO-
KHHETUYECKOW TEOPUH Ta30B.

OnpeneneHue MapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSHUM Ha
OCHOBaHUU YpaBHEHUS COCTOSIHHSI HICATBHOTO Ta3a.

OnpeneneHue mapaMeTPOB BEMIECTBA B Ta3000pa3HOM COCTOSIHUM U
MPOUCXOAAIINX TMporieccoB 1o rpadukam 3aBucumoctu p (T), V (T), p (V).
OkcnepuMeHTanbHoe uccinenoanue 3aBucumoctu p (T), V (T), p (V).
[IpencraBnenrie B BuAe Trpa@UKOB  H30XOPHOTO, HU300apHOTO U
M30TEPMHUYECKOTO MPOIECCOB.

Briunciienne cpenHel KMHETUYECKOW HHEPruu TEIUIOBOTO  JIBUKEHHUS
MOJICKYJT IT0 M3BECTHOM TEMIIEpaType BElecTBa.

BrickaspiBaHue TUIIOTE3 ISl O0BSICHEHUST HAOIIOMaeMBIX SIBICHHUH. YKa3aHue
rpaHull IPUMEHUMOCTH MOJIENN «UACaTbHbIN ra3» u 3akoHoB MKT

OcHosbl
mepmoouHamuKu

W3mepeHune KoaruecTBa TEIUIOTHI B IIPOLECCcax TEIUIoNepeiadH.

Pacuer konnyecTBa TEMIOTHI, HEOOXOJUMOTIO JJIsl OCYIIECTBICHUS 3aJaHHOTO
mpoliecca ¢ Teronepeiadei.

Pacuer u3MeHeHMs BHYTpEHHEW OHHEpruu Tes, PabOThl U MEPEeJaHHOTO
KOJIMYECTBA TETJIOTHI C HCIIOJIb30BAaHHEM NIEPBOTO 3aKOHA TEPMOAMHAMHUKH.
Pacuer paboTsl, coBepiIeHHOM Ta3oM, 1o rpaduky 3aBucuMocTH p (V).
Brrauciienue paboThl ra3a, COBEPIICHHON NpPU W3MEHEHHHM COCTOSHHS II0
3aMKHYTOMY ITUKITY.

Beruucnenue KIIJI nmpu coBepuieHnn razoM paboThl B Ipolieccax U3MEHEHUs
COCTOSIHUS TI0 3aMKHYTOMY LIUKJTY.

OOBsicHEeHHE NPUHIMIIOB JICHCTBUS TEIIOBBIX MAILIUH.

JleMoHCTpauus poiau GU3UKU B CO3AAHUU U COBEPIIEHCTBOBAHMM TEILJIOBBIX
JIBUTATEJIEH.

W3noxxeHne cyTH 3KOJOTMYECKMX MpoOieM, OO0YyCIOBIEHHBIX paboToin
TETUTOBBIX JIBUTATENCH U NIPEIIO’KEHHIE ITyTH MX PEIICHUSI.

VYkazaHnue rpaHul] MPIMEHUMOCTH 3aKOHOB TEPMOJIHMHAMHUKH.

YMeHHue BecTH JUaJior, BBICIYIIMBAaTh MHEHHE OMNIOHEHTa, Y4acTBOBATH B
JMCKYCCHH, OTKPBITO BBIPAXKaTh U OTCTauBaTh CBOIO TOUKY 3PEHUSI.

VYkazaHue y4yeOHbBIX JUCHMIUIMH, TPH H3YYEHUH KOTOPBIX HCIONB3YIOT
yueOHbIi MaTepuan «OCHOBBI TEPMOJAMHAMUKI

B3aummvle
npespawyerus

breuokocmell u 2az08.

Teepovie mena.

W3mepeHne BIaXXHOCTH BO3yXa.

Pacuer xonmmyecTBa TEMIOTHI, HEOOXOAUMOIO Ul OCYIIECTBIEHUS Ipolecca
Iepexoia BEIIeCTBA U3 OJHOI0 arperaTHOro COCTOSIHUA B APYTOe.
OKCIEpUMEHTAIBHOE  UCCIIEJOBAaHUE  TEIUIOBBIX  CBOWCTB  BEIIECTBA.
[IpuBenenne npuMepoB KanWUIAPHBIX SBJICHUN B OBITY, IPUPOJE, TEXHUKE.
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HccenenoBanue MEXaHU4ECKUX CBOMCTB TBEPABIX TEI.

[Ipumenenne ¢Qu3nyecKNX MOHATUH M 3aKOHOB B Y4EeOHOM MarepHaie
poeCCHOHATIBHOTO XapaKTepa.

Hcnonp3oBanne MHTepHera mis moucka uH(opMamuu o pazpaboTkax u
IIPUMEHEHMSIX COBPEMEHHBIX TBEPBIX U aMOP(HBIX MaTepHaIOB

3. DiekTpoauHAMHMKA

Dnekmpocmamuxa

Boruncnenue cuin B3auMOACMCTBUSI TOUEUHBIX DJIEKTPUUECKUX 3apsi/I0B.
Brruncnenue HAIPsPKCHHOCTU JJICKTPUUYCCKOI'O IMOJIAI OAHOI'O M HCCKOJIBKUX
TOYEUHBIX JICKTPUUYECKUX 3aPSIO0B.

Breraucnenue MNOTCHIHMAJIA JJICKTPUYCCKOro II0JIsI OAHOI'0 M HCECKOJBKUX
TOYEUHBIX JICKTPUUYECKUX 3aPSIO0B.

N3mepenue pa3HOCTH MOTEHIHAIOB.

N3mepenue sHepTruu AIEKTPUIECKOTO MOJIS 3apsSKEHHOTO KOHACHCATOPA.
Brruncnenue sHepruu JIeKTPUYECKOro MoJIs 3apsHyKEHHOT0 KOHEHCATOPA.
Pa3paboTka miaHa W BO3MOXKHOM CXEeMbl JEUCTBUU 3KCHEPUMEHTAIBHOTO
onpeseNeHusl  DJIEKTPOEMKOCTH  KOHJEHcaTopa U JAUDJIEKTPUYECKON
IIPOHULIAEMOCTH BEUIECTBA.

[IpoBenenue CPaBHUTEIHHOTO aHanmn3a rPaBUTAIMOHHOTO u
3JIEKTPOCTATUYECKOTO MOJIEH

[locmosannviti  mox.
Tox 6 paziudHbIX
cpeoax.

H3mepeHne MOITHOCTH AJICKTPUYECKOTO TOKA.

W3mepenne OJIC M BHYTPEHHErO CONpPOTHBIEHUS MCTOYHMKA TOKa.
BeimonHeHne  pacyeToB  CHIBI  TOKAa M HANpsDKEHMH HA — y9acTKax
AIIEKTPUYECKUX IIETICH.

OOBbsicHeHHE Ha TpUMepe DIIEKTPUUYECKON HENH C JBYMs MCTOYHMKAMH TOKa
(BAC), B KakoM ciy4yae HCTOUYHUK 3JIEKTPUUYECKOM HSHepruu paboTaer B
pEeXUME TeHepaTopa, a B KAKOM — B PEKUME MTOTPEOUTEIIS.

Omnpenenenne TeMIiepaTypsl HUITH HaKaJTHMBAHUSI.

W3MepeHune 37eKTpuIecKoro 3apsja IeKTPoHa.

CHsTHE BOJIbTAaMIIEPHON XapaKTEPUCTUKHU N0/,

[IpoBeneHue CpaBHUTENBHOTO aHAIM3a MOJYNPOBOJHUKOBBIX JHOJOB U
TPHUO/IOB.

OOBsicHEeHHE TIPHPOJBI IJIEKTPUYECKOTO TOKA B METajulaX, SJEKTPOIUTAX,
ra3ax, BaKyyMme U TOJIYPOBOJHHKAX

[TpumMeHeHne AIIEKTPONIH3a B TEXHUKE

[lpoBeneHne  CpaBHHUTENBHOTO  aHAIM3a  HECAMOCTOSTEIBHOTO U
CaMOCTOSITENTLHOTO Ta30BbIX Pa3psiioB

Hcnonb3oBanne MHTepHera nans mnoucka HHGOpPMAIMM O NEPCHEKTHBAX
Pa3BUTHS MTOJYTIPOBOTHUKOBOM TEXHUKHU.

YcTaHoBKa MPUYUHHO-CIIEACTBEHHBIX CBS3EH
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Maenummnoe nosne.

HN3mepeHne MHAYKIMM MarHUTHOIO MOJisA. BelunciieHue cuil, AEUMCTBYIOIIMX

OnexmpomacHummas | Ha IPOBOJHUK C TOKOM B MarHUTHOM I0Ji€. Beluncinenue cui, AeMCTBYIONINX
UHOVKYUS. Ha JJIEKTPUYECKUI 3apsi]l, ABUKYIUICSA B MATHUTHOM I10JIE.
HccnenoBanue siBlIeHNN 3JIEKTPOMArHUTHOW MHAYKIIMH, CAMOUHTYKITHH.
Beruncnenue sHepruu MarHuTHOTO MOJIA.
OOBpsicHEHHE IPUHIMIIA ASHCTBUS 3JIEKTPOIBUTATEIIS.
OOpscHeHHE MpHHLUIA JEWCTBUS TeHeparopa 3JIEKTPUYECKOr0 TOKa MU
JIEKTPOU3MEPUTENBHBIX IPUOOPOB.
OOpsicHeHHE TpUHIOMIIA JIEHCTBHA  Macc-ciekTporpada, yckopuTenei
3apsKEHHBIX YACTHLI.
OOBsicHEeHHE POJIM MAarHUTHOTO MO 3eMJIM B KU3HU PACTCHUH, )KUBOTHBIX,
4eJI0BeKa.
IIpuBeneHne nNpuMeEpoOB MPAKTHUYECKOTO NPUMEHEHHsI U3YUEHHBIX SBJICHUH,
3aKOHOB, IPUOOPOB, YCTPOUCTB.
IIpoBeneHue CpaBHUTENBHOIO aHAJIM3a CBOMCTB 3JIEKTPOCTATUYECKOIO,
MarHMTHOT'O ¥ BUXPEBOI'O JIEKTPUUECKUX MOJIEH.
OOpsicHeHHEe Ha TIpUMEpe MArHUTHBIX SBJICHUH, ModyeMy (GU3UKY MOXKHO
paccMaTpuBaTh KaKk METAJUCIUILIUNHY
4. DJleKTpOMarHuTHbIe KOJIeOaHUs U BOJHbBI
Onexmpomacnummueie | HabmojeHne ocMIIIOrpaMM FrapMOHUYECKUX KOJIeOaHUI CUIIbI TOKA B LIETIH.
Konebanusl N3mepenue 31eKTpoeMKOCTH KOHIEHCATOpa.
N3mepenne MHAYKTUBHOCTD KaTYIIKH.
HccnenoBanue sABIEHUS 3JEKTPUYECKOIO pPE30HAHCA B IIOCIEN0BATENbHON
LeMH.
[IpoBenenue aHaJIOTUU MEXIY buznuecKkuMu BEJIMYMHAMU,
XapaKTepU3YIOIUMHU MEXaHUYECKYI0 M 3JIEKTPOMarHUTHYIO KojeOaTelnbHbIe
CUCTEMBI.
Pacuer 3HaueHWil cuIBl TOKA W HaNpsDKEHHWS HaA OJIEMEHTax Lenu
IIEPEMEHHOT0 TOKA.
HccnenoBanue npuHLUNa JecTBUs TpaHCPOpMaTopa.
HccnenoBanne mNpuHLMIA JACUCTBHS TeHEpaTOopa IIEPEMEHHOTO TOKA.
Hcnonb3oBanne MHTepHeTa a1 moucka HMHGOPMAlMM O COBPEMEHHBIX
croco0ax nepeaadu AEKTPOIHEPTUH
Onexmpomazrnumuvle | OcyliecTBICHUE paAUONEpeIaul U paIuonprueMa.
BO/IHbI HccnenoBanne CBONCTB 3JE€KTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOUIBHOTO

TeneoHa.

Pa3BuTHE IIEHHOCTHOTO OTHOIIEGHHS K HW3Y4aeMbIM Ha YpoKax (U3HKH
00BEKTaM H OCBAaUBAEMBIM BHUAAM JIEITEILHOCTH.

OObsicCHeHHE  TPUHLIUIHUAIBHOTO  pPa3lu4usl  NPUPOABl  YIOPYTHUX U
3JE€KTPOMArHUTHBIX BOJIH.

Wznoxenue CyTH DKOJIOTHUUECKHIX po0Oem, CBSI3aHHBIX C
3J'I€KTpOMaFHI/ITHBIMI/I KOJ'Ie6aHI/I$IMI/I 1 BOJIHAMMU.

O6T)$ICH€HI/IG pOJ'II/I SHGKTpOMaFHHTHBIX BOJIH B COBpeMeHHBIX HNCCIICAOBAHUAX
Bcenennoi
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5. Ontuka

Csemoguvie 80/1Hbl

[IpuMeHeHre Ha MPaKTHKE 3aKOHOB OTPAKEHUS U NPEIOMIICHHUS CBETa IPHU
pelIeHnH 3a/1a4.

OmnpeneneHue CHEKTPaAIbHBIX TI'PAaHMIl YYBCTBUTEIBHOCTH UEJIOBEYECKOTO
rjasa.

YMeHue CcTpouTh H300pakeHHsl NPEeIMEeTOB, JaBaeMble JMH3aMu. Pacuer
paccTOsIHUA OT JIMH3bI 10 U300paykeHHs IpeIMeTa.

Pacuer onTu4eckoil CUIIbI JIMH3BIL.

W3mepenune pOKyCHOTO pacCTOSIHHS JTHH3HI.

HabGmtonenne  siBieHuss  MHTEp(EPEHUIUH  AJNEKTPOMArHUTHBIX  BOJIH.
HaGmtonenune siBnenust audpakiuy 371€KTPOMAarHUTHBIX BOJH. Habmromenue
SBIICHHUSI TOJISIPU3ALMU  DJEKTPOMArHUTHBIX BOJH. VI3MepeHHe JTMHBI
CBETOBOM BOJIHBI IO pe3yjIbTaTaM HaOJIOCHUS SBJICHUS UHTEPPEPEHIIHH.
HaGmtonenue siBineHus 1upakiuuu cBera.

HaGmtoneHue siBieHus noyisipu3aluy U TUCIIEPCUU CBETA.

[Touck paznuuuil ¥ CXOJICTBA MEXAY AUPPAKLUOHHBIM MU JUCIEPCHOHHBIM
CIIEKTpaMH.

[IpuBenenne MpUMEpOB IMOSBICHUS B MPHUPOJEC M HCIIOJIB30BAHMS B TEXHHKE
SBJICHUI MHTEepEepeHINH, TU(PaKIIH, TOIIPU3ALIH U JUCIIEPCUU CBETA.
[lepeuncienne METOMOB MO3HAHUS, KOTOPBIE HMCIIOIB30BaHBI MPH H3YYCHUHU
yKa3aHHbIX SBJICHUN

HabntoneHue nuHeyaTbIX CIIEKTPOB.

PacueTr 4acTOThl U JJIMHBI BOJHBI MCITyCKAaEMOI'0 CBETA MPH Mepexoie aroma
BOJIOPO/Ia M3 OJHOTO CTAllMOHAPHOTO COCTOSHUS B JApyroe. OObsicHEHHE
MPOUCXOXKACHUS JIMHEHYaTOro CIIEKTpa aToMa BOAOPOAAa U pa3IHyHs
JMHEWYAThIX CIIEKTPOB PA3UYHBIX TA30B.

HccnenoBanue mMHEMYaTOro CIEKTPA.

6. OcHOBBI crIeNNATbHOI TEOPUH OTHOCHTEJILHOCTH

Ocrosbi
CneyuaIbHou
meopuu
OMHOCUMENILHOCTU

OOBsicHeHHEe 3HAUUMOCTH OmbITa MalikenscoHa-Mopiu

DopMyIMpOBAaHUE MOCTYJIATOB

OO0mbscHenue 3 dexra 3ameTIeHns BpeMeH!

Pacuer sHepruum nokos, UMIysbca, SHEPTrUU CBOOOIHOM YaCTHIIbI

BbipaboTka HaBBIKOB BOCIpPUHUMAaTh, AHAJIU3UPOBAThH, IepepadaTbiBaTh U
MPEIBABIATE HUHPOPMAIUIO B COOTBETCTBUH C ITOCTABJIEHHBIMU

3agagaMu

7. Jn1eMeHThl KBAHTOBOH (pM3MKH

Csemosvle kganmul.

Ha6monenue dotosnekrpudeckoro sdexra.

O0mpsicHenne 3akoHOB CTOJIETOBA HA OCHOBE KBAHTOBBIX MPEICTABICHHH.
Pacuer MakcHManmbHOM ~ KMHETHYECKOM  SHEPrMM  JJIEKTPOHOB  IIPHU
dhoTtornmexkTpuueckoM ddexre.

Omnpenenenne paboOThl BBIXOJA DJIEKTPOHA MO TIpadUKy 3aBUCHUMOCTH
MaKCUMaJIbHOW KUHETUYECKOU SHEPTruu (OTOAIEKTPOHOB OT YaCTOTHI CBETA.
N3mepenue paboThl BBIXO/a AIEKTPOHA.

[lepeuncnenne  TpuOOPOB  YCTAHOBKHM, B  KOTOPBIX  IPUMEHSETCS
0e3MHEePIMOHHOCTD (HOoTOdIPdeEKTa.
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OOBsicHEeHHE KOPITYCKYJISIPHO-BOJTHOBOTO  JIyajlu3Ma CBOWCTB (POTOHOB.
OOBsicHeHHE POJIM KBAHTOBOM ONTUKU B PA3BUTUU COBPEMEHHON (PU3UKU

Amomnas ¢usuxa

HccnenoBanmne npuHIuna padoThl JIOMUHECIIEHTHO!N Jamibl. Habronenue u
00BsICHEHUE NIPUHITUIA JEHCTBUS Jia3epa.

[IpuBeneHrne NpUMEpPOB HCMOJIB30BAHMS JIa3epa B COBPEMEHHON HayKe H
TEXHUKE.

Brluucnenue mMHBL BOJHBI € bpoilyid 4acThLbl C W3BECTHBIM 3HAYEHHUEM
HMITYJIbCa

Hcnonp3oBanne MHTepHera nans moucka HH(POpMAMM O TNEPCHEKTHBAX
IIPUMEHEHUSI J1a3epa

Dusuka  amomMHO20
s10pa

Habmtonenue TpekoB anbga-yacTull B Kamepe Bunbcona. PerucrpupoBanue
SIICPHBIX M3JIYYEHUM C OMOIIBIO cueTynka [ eirepa.

Pacuer sHepruu cBsi3u aTOMHBIX s1IEP.

Onpeznenenue 3apsiga 1 MacCOBOTO YUCIa aTOMHOTO SiJpa, BO3HUKAIOUIETO B
pe3ynbTaTe paJuoaKTUBHOIO paclaja.

Boruncnenue anepruu, o0cBOOOXKAAIOIIEHCS IPU paiMOAKTUBHOM pacnaie.
Onpenenenne NpoayKTOB AEPHOIN peaklnu.

Bbruncnenue sHepruu, OCBOOOXKIAIOLICHCS MpH  SIEPHBIX  PEaKIUX.
[lonnmaHue IpenMyIecTB U HEJTOCTATKOB MCIIOJb30BaHUsl ATOMHOW 3HEPTUU
Y MOHU3HUPYIOUIUX U3TYyYEHUN B IPOMBILIIEHHOCTH, MEIULIMHE.

N3noxkeHrue CyTH HKOJIOTMYECKUX MPOOIEM, CBSI3aHHBIX C OHOJIOTMYECKUM
JEACTBUEM PAJMOAKTUBHBIX U3TyYEHUH.

[IpoBenenue kiaccuuKalMKu SIEMEHTAPHBIX YacTUIl MO UX (U3HUECKUM
XapakTepucTHKaMm (Macce, 3apsay, BPEMEHH KHU3HH, CIIMHY U T. 11.).
[IpencraBinenre o0  xapakTepe YeTbHIpEX THUMOB  (yHIAMEHTAJIbHBIX
B3aMMO/JICHCTBUI 3JIEMEHTAPHBIX YaCTHUI] B BUE TaOJINLIbI

[TonnMaHue 1EHHOCTEH HAy4YHOrO TIO3HAHHMS MHpa HE BOOOIIE I
YelloBeYeCTBA B 1IE€JIOM, a Ui KaXJA0ro CTyAEHTa JIMYHO, LIEHHOCTEH
OBJIA/ICHUS] METOJIOM HAay4YHOT'O MO3HAHUS JUIs JOCTHXKEHUS ycrexa B JH000M
BH/JIE IIPAKTUUYECKOMN EATENbHOCTH

4. YCJOBUA PEAJIM3ALINU YYEBHOI'O TPEJIMETA

4.1. TpeGoBaHUSI K MUHUMAJILHOMY MaTepHAJIbHO — TEXHHYECKOMY o0ecreyeHH 0

OcBoenne mporpaMmbl ydeOHOW JUCHMIUIMHBI «®DU3WKa» MPOXOJUT B YIECOHOM

KaOuHeTe, B KOTOPOM MMeeTcsl CBOOOHBIN ocTyn B IHTepHET BO BpeMsl yueOHOrO 3aHSATHUS U B
nepuo BHEYYEOHOW JAesTeNpbHOCTH oOydarommuxcs. B coctaB kabwHeTa (U3UKH BXOIUT
nabopaHTckas KkomHarta. Ilomemenne kaOuHeTa (U3UKK YIOBIETBOPSET TpeOOBAaHUIM
CaHuTapHO-3NUAEMHUOJIOTUYECKMX  MpPaBWJI M HOPMAaTHUBOB W OCHAIIEHO  THUIOBBIM
000pyJIO0BaHUEM, YKa3aHHBIM B HACTOSIIMX TPeOOBAaHUSAX, B TOM YHCIE CIEIHATU3UPOBAHHON
yueOHOIl MeOenblo M CpeacTBaMU OOy4YeHMs, JOCTATOUHBIMU JJIsl BBIIOJIHEHUS TPeOOBaHHUN K
YPOBHIO MOATOTOBKM oOydaromuxcs. B kabunere umeercs MynbTuMeauitHoe o0opynoBanue. B
COCTaB y4yeOHO-METOJUYECKOT0 W MaTepUalbHO-TEXHUYECKOTO OOecreyeHusl MporpamMmbl
yaeOHON TUCTUTUINHBI « DU3HUKaY) BXOMIAT:
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* aBTOMaTH3MPOBAHHOE paboyee MeCTO MpernoJaBaTes;

* HaIJISTHBIC TOCOOMS (KOMITJICKTHI YI€OHBIX TaOJHII, TTAKATHI);

* UH(POPMAIIMOHHO-KOMMYHHUKATHBHBIC CPEJICTBA;

* TEXHUYECKHUE CPEJICTBA OOyUCHUS;

* IEMOHCTpPAIIMOHHOE 000pyA0BaHKe (00IIeTr0 Ha3HAUCHUS U TeMaTHIeCKUEe HAOOPHI);

* 1aboparopHoe 000pynoBaHKe (00IIEer0 Ha3HAYCHHUS U TEMAaTHIECKHUE Ha0OPHI);

* cTaTHYECKHe, TUHAMHYECKHE, JeMOHCTPAallMOHHbBIE U pa3laTOYHbIE MOJIEIIH;

* BCIIOMOTaTeIbHOE 000pY/I0BaHUE;

* KOMILUIEKT TEXHHUYECKOH JOKYMEHTAIMH, B TOM YHCJIE TAaclopTa Ha CpeACcTBa OOyUeHus,
WHCTPYKIIUH TI0 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

* yueOHuKH, ydeOHO-MeTomuueckue kKomruiekTel (YMK), ydeOHble mocoOus,
CIIPAaBOYHHMKH, METOAMYECKHE pa3pabOTKU, HaydyHas W HAyYHO-TIOMYJSpHAs JIUTEparypa
€CTECTBCHHO-HAYIHOT'O COJIEp)KaHUs, O0OeCleUYnBAIONINe OCBOCHHUE YYCOHOW JAMCIMILTUHBI
«Du3nKa», peKOMEHJOBAHHbIE WM OMYIIEHHBIC AJsi HCIOJb30BaHUS B MPO(ECCHOHATBHBIX
00pa3oBaTeNbHbIX OpraHM3alMIX, pPEaJU3yIIIUX O00pa30BaTEIbHYI0 MPOTrPaAMMY CpPEIHETrO
obmero ob6pazoBanus B mpenenax ocoeHus OIIOII CIIO na 6a3e ocHOBHOro oOIIETO
o0OpazoBaHwUs.

CTyneHThl MMEIOT BO3MOXKHOCTH JIOCTYIA K 3JICKTPOHHBIM YYeOHBIM MaTepHajaM I10
¢usnke, WMEOIMUMCS 