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HOACHUTEJ/IBHAA 3AIIUCKA

[Iporpamma obmeoOpa3oBatTenbHol yuebnoi aucuumuabl OY[1.09 Ousmnka npenHasHaueHa
Ui u3ydeHus: QUMK B MpodecCHOHaIbHBIX o0pa3oBarenbHbIX opranmzanusx CIIO, peanusyromux
00pa3oBaTelbHYIO IMPOTrpaMMy CpeIHero oOIiero oOpa3oBaHHMS B IIpelaeiaX OCBOCHHS OCHOBHOM
npodeccroHanbHoi obpazoBaTensHoi porpaMMbl CITO (OITOIT CITIO) Ha 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHHs TMIpH TOJATOTOBKE CIECHUATNCTOB CPEAHETO0 TPOo(hecCHOHATBLHOTrO 00pa3oBaHMUS.
[Iporpamma paszpaborana Ha ocHOBe TpeboBanuii @®I'OC cpegHero olmero oOpa3oBaHus,
MPEIbSABISEMBIX K CTPYKTYpe, COJEPKaHWUI0O H pe3ylbTaTaM OCBOCHHS YyUEOHOW TUCIUTUIMHBI
«Du3nKa», B COOTBETCTBUU C PekoMeHIalMsIMH IO OpraHU3aldy IOJYYEHHS CPETHEro oOIero
oOpa3oBaHMs B Tpelneiax OCBOSHUS 00pa30BaTENbHBIX IMPOTPAMM CPEIHEro MPOPECCHOHATHHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOTO 00mIero oOpa3oBaHHS C y4eToM TpeOoBaHHil (denepaTbHBIX
rOCy/IapCTBEHHBIX OOpa30BATENbHBIX CTaHAAPTOB © moiydaemoi crenuanpHoctd 08.02.01
CTpOHUTENBCTBO M OKCIUTyaTallds 3JaHUui M coopyKeHHui (muchMo JlemaprameHTa rocymapCTBEHHON
MOJUTUKH B cpepe moAroToBku padounx kajapos u JAI1O Muno6puayku Poccun ot 17.03.2015\e 06-
259).

Conepskanre nporpamMmbl OY J1.09 ®uznka HanpaBJIeHO Ha JOCTHIKEHUE CICAYIOIINX IEIICH:

* OCBOEHHUE 3HaHUU 0 (yHIaMEHTAIBHBIX (PU3NUECKUX 3aKOHAX U MPUHIHUIAX, JEKAIIUX B OCHOBE
COBpEMEHHOW (PU3NYECKON KapTUHBI MHUpa; Haubojee BAKHBIX OTKPHITUSX B 00JIACTH (DU3HKH,
OKa3aBIIUX OMpEJENsIolIee BIUsSHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTUU; METOAAaX HAYYHOIO
MO3HAHUS TIPUPO/IBI;

* OBJIaJICHUE YMEHHSIMH IMPOBOIAUTH HAONIOEHUS, MJIAHUPOBATh U BBIMNOJIHATH SKCIIEPHUMEHTHI,
BBIIBUTATh TUIIOTE3bl U CTPOUTH MOJEIH, MPUMEHSTh MOJYYCHHBIC 3HAHUS MO (U3HKE IS
OOBACHEHHS Pa3HOOOPa3HbIX (U3NYECKUX SBJICHUW W CBOWCTB BEIIECTB; MPAKTHUYECKH
UCIONIb30BaTh  (pU3WYECKWe 3HAHUS, OICHWBATh JIOCTOBEPHOCTH €CTECTBEHHO-HAY4HOU
nH(popManuu;

* pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH B
mnpouecce MNpUoOOpeTeHHs] 3HAHUM M yMEHHH 1Mo (U3MKE C HCIOJIb30BAHUEM PAa3IMYHBIX
HMCTOYHUKOB WH(GOPMAITUU ¥ COBPEMEHHBIX WH()OPMAIIMOHHBIX TEXHOJIOTHUH;

* BOCHHUTAaHHE YOEXKIEHHOCTH B BO3MOXXHOCTH IIO3HAHUS 3aKOHOB IMPUPOJbI, HCIOIH30BAHUS
JTOCTHOKCHHMH (H3uky Ha OJlaro pa3BUTHS YCJIOBEUCCKOM ITMBHIIM3AIIMH, HEOOXOIUMOCTH
COTPYJHUYECTBA B IPOLIECCE COBMECTHOTO BBIMOIHEHMS 3aJ]1a4, YBAXKUTEJIBHOIO OTHOILIEHUS K
MHEHHUIO OMNIMOHEHTa TMpU OOCYXKICHHH TMPOOJIEM eCTECTBEHHO-HAYYHOTO COJACPKAHUS,
TOTOBHOCTH K MOpPAJIbHO-3TUYECKOM OLIEHKE HCIOIb30BaHUS HAyYHBIX IJOCTHKEHHM, YyBCTBa
OTBETCTBEHHOCTH 3a 3aIIUTY OKPYKAIOIEH Cpebl;

* UCIOJB30BaHWE MPHOOPETEHHBIX 3HAHMM M yMEHUW [UIs pELIeHUS MPaKTUYECKHX 3aaady
MOBCETHEBHON JKM3HM, oOecriedeHus: 0e30MacHOCTH COOCTBEHHOW JKU3HU, DPAIMOHAIBHOTO
MPUPOIONOIB30BAaHNUS U OXPAHBI OKPYKAIOLIEH cpeibl U BO3MOKHOCTh IPUMEHEHHMSI 3HAHUH MTPH
pElIeHnH 3a1a4, BO3HUKAIOIINUX B MOCIEIYIONIEH MpodecCnOHaIbHOM e TEIbHOCTH.

B nporpammy BKIIOYEHO cojepXaHHe, HalpaBiIeHHOE Ha (QOPMHUPOBAHUE Yy CTYJIEHTOB
KOMITETEHITHH, HeoOXxoauMbIX Jutst kauecTBeHHOTo ocBoeHus OITOIT CITO Ha 6a3e 0CHOBHOTO OOIIETO
o0pa30BaHMs C MOJIYYEHUEM CpeAHEro oOuiero o0pa3oBaHus; MPOrpaMMbl MOATOTOBKH CHEIMATUCTOB
cpeanero 38eHa 08.02.01CTpouTenbCTBO U AKCIUTyaTaIHsl 31aHUI U COOPYKEHHH.



OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUILIUHBI OY.09 ®U3UKA

B ocnoBe yueOno mucuumummabsl OY .09 ®dusmnka ieKUT ycTaHOBKa Ha (OPMHUPOBAHHE Y
00ydJaeMbIX CHUCTEMBI 0A30BBIX MOHSATHI (U3UKH M TPEICTABICHUNA O COBPEMEHHOW (U3NYECKOM
KapTUHE MHpa, a TakkKe BbIpa0OTKAa YMEHUH MPUMEHATh (QU3MYECKHEe 3HAHUS Kak B
npodeccCHoHAEHOM IeATENBHOCTH, TaK U JUIS PEIICHUS )KU3HEHHBIX 3a/1a4.

MHorue mnonoxeHus, pa3BUBaeMble (U3UKOW, pacCMATPUBAIOTCS KaK OCHOBAa CO3JaHUS U
UCIIOJIb30BaHUSI WH(POPMAIMOHHBIX M KOMMYHHUKAaNMOHHBIX TexHojoruii (MKT) — omHoro wu3
HauboJee 3HAaUMMbIX TEXHOJIOTMYECKUX JTOCTHKEHUH COBPEMEHHOM IUBUIIU3AIUH.

Ou3rKa JaeT K1Y K MOHUMAHUI0 MHOTOUYMCICHHBIX SIBICHUH M MPOLECCOB OKPYXKAIOLIETO
Mupa (B €CTECTBEHHO-HAYYHBIX OO0JIACTSX, COLMOJIOTHUH, SKOHOMHUKE, S3bIKE, JUTEeparype u ip.). B
¢buznke GopMUPYIOTCS MHOTHE BUJIbI JESATEIbHOCTH, KOTOPhIE UMEIOT MeTa- MpeAMETHbIN XapakTep. K
HUM B MEPBYIO OYepeab OTHOCATCS: MOJEIUPOBAHNE 0OBEKTOB M MPOIECCOB, MPUMEHEHNE OCHOBHBIX
METOJIOB TO3HAHMs, CHUCTEMHO-WH()OPMALMOHHBIA aHanu3, (OpMyIUpOBaHWE THUIOTE3, aHAIU3 U
CHUHTE3, CpaBHEHHUE, O00OOIIEeHHEe, CHCTeMAaTH3allus, BBHISBICHHE MPUYUHHO-CICICTBEHHBIX CBS3CH,
MOMCK AaHaJIOTOB, YIpaBlieHWE OO0BEKTaMH M IpoleccamMd. MIMEHHO 3Ta AMCHMIUIMHA T03BOJSET
MO3HAKOMUTH CTYACHTOB C HAayYHBIMH METOJAaMHU MO3HAHWS, HAYYUTh HX OTIMYATh TUIOTE3Y OT
TEOPHUH, TEOPHUIO OT IKCIEPUMEHTA.

du3nka UMEET OYeHb OOJBIIOE W BCEBO3PACTAIOIIEE YMCIO MEXKIUCIUIUTMHAPHBIX CBS3EH,
MpUYeM Ha ypOBHE KaK MOHSITUWHOTO amnmapara, Tak W MHCTpyMeHTapus. Cka3zaHHOE MO3BOJSET
paccMmarpuBaTh (PU3UKY KaK METAIUCIUIUIMHY, KOTOpas MPEI0CTaBISIEeT MEXAUCIUILTUHAPHBIN S3bIK
JUIS OITMCAHMsI HAYYHOM KapTHHBI MUpA.

du3nka SBISETCS CHUCTEMOOOpa3yomM (BaKTOpOM Ui E€CTECTBEHHO-HAYYHBIX YUCOHBIX
MpPEeIMETOB, TOCKOJBbKY (PU3MUecCKHe 3aKOHBI JIeKaT B OCHOBE COJEpPKaHMUS XMMHHU, OUOJIOTHH,
reorpaduu, acTPOHOMHHM M CICUUAIBHBIX JIUCHUIUIMH (TEXHHUYECKAs MEXaHUKA, JJICKTPOTCXHHKA,
AJIEKTPOHUKA M Ap.). YueOHas auciumuinda OY][.09 ®U3UKA co3maer yHHBEpcalbHy0 0asy s
M3Yy4YeHHST 00mEenpo(ecCHOHANBHBIX M CICNHUATBHBIX JUCHUIUIMH, 3aKiIanasiBas (QyHAAMEHT IS
MOCIIEAYIONIEro O0yUeHHUs CTYIEHTOB.

OO6nagasi JIOTUYECKOW CTPOMHOCTHIO W OMUPASCh HA JKCIEPUMEHTANbHBIC (DAaKTHI, ydeOHas
mucrtumuHa OYJ[.09 Ousnka popMupyeT y CTYASHTOB MOUTMHHO HAydYHOE MUPOBO33peHHe. Dusnka
SIBIISICTCS. OCHOBOM YUYECHHS O MATEPUAITBHOM MHUPE U peliaeT MpoOIeMbl 3TOT0 MUPA.

Teopernueckue cBefeHUS TO (U3HUKE JOMONHAIOTCS JAEMOHCTPALMSIMH U JTAOOPaTOPHBIMU
paboTtamu.

Nzyuenne yueOHOUW muctumauabl OVY][.09 ®usuka 3aBepiaercs MOIBEICHUEM HTOTOB B
dbopMe PK3aMeHa B pamMKax MPOMEKYTOYHOW aTTECTallMH CTYAEHTOB B mporecce ocBoenus OITOII
CIIO ¢ monyueHueM cpeHero ooImero oopa3oBaHus.

MECTO YYEBHOM JUCHUILIVHBI B YYEGHOM ILJTAHE

VueOnas mucuurumnaa OYJ[.09 ®usuka sBiseTcs y4eOHBIM IMPEAMETOM I10 BBIOOPY M3 00s-
3aTeNbHOU TpeaMeTHoM oomactu «EctecTtBeHHble Hayku» OI'OC cpemnero o6mero oopa3oBaHus.

VueOnas mucuurummaa OY /[.09 ®dusnka u3ydaercs B 001e00pa30BaTeIbHOM IIUKIIE YUeOHOTO
mnana OIIOIT CIIO na 6a3e OCHOBHOTO 00IIEero OOpa3oBaHUS C TMOJTYYECHHEM CPEIHETO OOIIEro
o0Opa3oBaHMUS .

B yue6nom mane wMecto yueOHou mucnmmuinabl OY /(.09 ®usmka — B cocraBe
001eo0pa3oBaTeNbHBIX Y4eOHBIX AWCHUILUIMH 1O BBIOOPY, (OpMHpPYEMBIX U3 00S3aTEIBbHBIX
npeameTHbIX obsacteit ®I'OC cpemnero odero odpazopanust, 1 crienuanbHocTeir CI10.



O0bem yueOHOH TMCHUNJIMHBI U BUAbI y4eOHOH padoThI

Bun yueGHOI paboThI O6bEM yacoB
MakcumainbHast yaeOHast Harpy3ka (Bcero) 181
OOs3arenbHas ayJUTOpHAs Harpy3Ka 121
B TOM YHCJIE :
nabopaTopHbIe pabOoThI 23
KOHTPOJIbHBIE pabOTHI 9
CamocrosTenbHas paborta ooydaronuxcs (Bcero) 60
[TpoMesxyTouHast aTTecTanus B Gopme IK3aMeHa

PE3YJIbTATHI OCBOEHH S YYEFHOM JUCHHUIIINHBI

OcBoeHme cofiepkaHus Y4eOHON MTUCIUTUTHHBI «Du3uKa» 00eCcreunBaeT JOCTHKEHUE CTyIeHTaMI
CIEIYIOIIUX PE3YIIBTATOB!
* JIUYHOCHHDBIX.

YyBCTBO TOPJOCTU M YBAKEHUS K UCTOPUU U JOCTHIKEHHUSIM OTEUECTBEHHOW (U3NUYECKOM
HayKH, (U3NYECKH I'PaMOTHOE TMOBEACHUE B MPO(ECCHOHAIBHONW ACATENBHOCTH U OBITY IIpU
oOpareHuu ¢ mpudbopamMu U yCTPOUCTBaMU,

TOTOBHOCTh K TPOJOJDKEHUIO O0pa30BaHUs W TOBBIIICHHS KBaIU(UKAIMK B H30paHHOM
MpoECCHOHAIBHONW ~ JIEATETbHOCTH H  OOBEKTHBHOE OCO3HAHWE PO (HU3UIECKUX
KOMIIECTCHIIUH B 3TOM,

YMEHHE HCMOJIb30BaTh JOCTUKEHHS COBPEMEHHOM (Qu3nYecKko Hayku M (U3HYECKUX
TEXHOJIOTHI JUIsi TIOBBIIICHHUSI COOCTBEHHOTO WHTEIUIEKTYaJIbHOTO Pa3BUTHUS B BBIOPAHHOUN
npodecCuoHaNbHOM NesTeNbHOCTH;

YMEHHE CaMOCTOSITENIbHO J0OBIBATh HOBBIC M ce0sl pU3MUecKue 3HAHMS, UCIONb3YS I
3TOr0 JOCTYIHbIE UICTOYHUKU UH(POPMAIUH;

YMEHHE BBICTPAUBATh KOHCTPYKTUBHBIE B3aHMOOTHOIICHUS B KOMaH/E M0 PEHICHUIO OOIINX
3ajay;

YMEHHUE YNPaBIATh CBOCH MO3HABATEILHON 1EATENbHOCTHIO, TPOBOIUTH CAMOOLICHKY YPOBHS
COOCTBEHHOT0 MHTEJUIEKTYaJIbHOTO Pa3BUTHS,

* Memanpedmemnblx:

WCIIONB30BAaHUE PA3UYHBIX BHUIOB IIO3HABATEIIPHOW JEATEIBHOCTH JUISI  pEUICHUs
(Gu3nveckux 3aaay, MPUMEHEHUE OCHOBHBIX METOJIOB MO3HaHMs (HAOIIOIACHUS, OIMCAHMS,
U3MEPEHHUs, OKCIIEPUMEHTA) JUII  HM3YyYCHHsS]  pa3IMYHBIX  CTOPOH  OKPY’KaloIlen
JIEUCTBUTECIBLHOCTH,

WCIIONIb30BAHUE  OCHOBHBIX  MHTEJUICKTYQJIbHBIX  OMEpaluidi.  TOCTAaHOBKH  3aJayH,
(hopMyaIupOBaHUS THIIOTE3, aHAJIW3a M CHHTE3a, CPaBHEHHS, 00OOIICHUS, CUCTEMaTHU3aIIHH,
BBISIBIICHUSI PUYMHHO-CJICACTBEHHBIX CBS3€H, MMOMCKA aHAJIOTOB, ()OPMYJIMPOBAaHUS BHIBOJIOB
JUISS W3y4YEHUS PA3IHYHBIX CTOPOH (U3UYECKUX OOBEKTOB, SIBICHUW U TMPOIECCOB, C
KOTOPBHIMHU BO3HUKAET HEOOXOIMMOCTh CTAIKUBATHCS B MPOGEeCCHOHATBHOM cdepe;

YMEHHE T€HEPUPOBATh UJICH U ONPEIENISATh CPEICTBA, HEOOXOAMMBIE JIsl UX Peallu3alllu;
YMEHHE HCIOJb30BaTh Pa3IudYHbIe UCTOYHUKH IS TOJydeHHs (pu3ndeckod uHpopmaiuu,
OILICHUBATH €€ JIOCTOBEPHOCTb;

yMEHHUE aHAJU3UPOBATh U MPEACTABIATH HH(OOPMAITUIO B Pa3IMYHBIX BUIAX,

YMEHHE IYyOJIMYHO TMPEACTaBISATh pPE3ydbTaThl COOCTBEHHOTO WCCIICJIOBAHUS, BECTHU
JTUCKYCCUHU, JOCTYITHO M TapMOHHMYHO coueTas cojiepkaHue WU (HOpMBI TpeACTaBIIEMOM
nH(popmanuy,

* npeomMemuulXx.

c(hOpPMUPOBAHHOCTh MPEICTABICHUA O POJIM U MecTe (PU3UKH B COBPEMEHHON HAy4YHOMU
KapTUHE MHpPA; IOHUMaHue (PU3MUECKOW CYIIHOCTH HaOJI0/1aeMbIX BO BceneHHoM sBIeHUH,



posu pu3uku B GOPMUPOBAHUM KPYro3opa W (YHKIIMOHAIBHONW TPaMOTHOCTH YeJIOBEKa IS
pElIeHUs TPAKTUIECKUX 3a]1aY;

BJIa/ICHUE OCHOBOIIOJNATAIOIUMHI (PU3UUECKUMH MOHITUSIMH, 3aKOHOMEPHOCTSIMHU, 3aKOHAMU
U TEOPHUSIMH, YBEPEHHOE UCTIONB30BaHNE PU3NUECKON TEPMUHOIOTHUN U CUMBOJIUKH;
BJIQ/ICHHE OCHOBHBIMM METO/JaMU HAyYHOTO T[IO3HAHUS, HCIOJIb3YyeMbIMU B (U3HKE!
HaOJI0ICHNEM, OIMCAaHUEM, U3MEPEHUEM, IKCTIEPUMEHTOM;

yMeHus o00pabaThiBaTh pe3yJabTaThl H3MEPEHUH, OOHAPYXKUBATh 3aBUCHMOCTH MEXIY
(U3MYECKUMHU BETMYNHAMU, OOBSICHSITH IMOJYICHHBIE PE3YJIbTATHI U JENIaTh BHIBOIBI;
c(hOpMHPOBAHHOCTH YMEHHS pemiaTh (PH3NIeCKUe 3a1a4H,

c(OpPMUPOBAHHOCTh YMEHMSI NMPUMEHATH IMOJIY4YCHHbIC 3HAHHS Ui OOBSICHEHMS YCIOBHIA
npoTeKaHus (U3NYECKUX SIBICHUI B MPHPOJIE, MPO(PECCHOHANTBHON cdepe U Uil NPUHATUS
MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM JKU3HH;

c(OPMHPOBAHHOCTH COOCTBEHHOM MO3UIMM 1O OTHOIICHUIO K (huznyeckod HH OpMAINH,
MOJIy4aeMO U3 pa3HbIX HCTOYHUKOB.



COJIEP)KAHUE YYEBHOM JTUCITATIIUHBI

BBenenue

Oduznka — QyHIaMEHTaIbHAs HayKa O IPUPOJIE.

EcrecTBeHHO-HAy4YHBIE METOJl MO3HAHUS, €ro BO3MOXXHOCTH M TpaHUIBl MPUMEHHUMOCTH.
DKCIIEpUMEHT U TEOpHsl B MPOIECCe MO3HAHUS MPUPOJbl. MojenupoBanue (GU3NUYECKUX SBICHUN U
npoueccoB. Ponb sKkcriepuMeHTa U TEOPUH B Ipoliecce Mo3HaHUs npuponabl. dusnueckasi BeIUYUHA.
[TorpemHocTr u3MepeHuit (Gu3nuecKux BenuyuH. Duznyeckue 3aKoHbI. [ paHUIBI MPUMEHUMOCTH
¢buzmveckux 3akoHOB. [loHsATHE O (pu3MUEcKOW KapTUHE MHpa. 3HaUYCHHE (PU3UKH MPU OCBOCHUU
npodeccuii CIIO u cnenmanbpHocTei CIIO.

1. MexaHnuka

Kunematnka. Mexanuueckoe paBwkeHue. Ilepememenue. Ilyte. Cxkopocth. PaBHOMeEpHOE
NPAMOJIMHENHOE NBUXEHUE. MeHogennas ckopocms. Y cKopeHue. PaBHoniepeMeHHOE MPSIMOJIMHENHOE
neukenne. CBoOomHOe maaeHue. J[BmkeHWe Tenma, OpOMIEHHOTO TMOA YIiOM K TOPHU30HTY.
PaBHOMEpHOE NBHXKEHUE 110 OKPYKHOCTH.

3akonnl Mexannku Hprotona. IlepBoiii 3akoH HwroTona. Cuna. Macca. Umnynbc. Bropoit 3akoH
Hprorona. OCHOBHOM 3aKOH KJacCHUYeCKOW NUHAMUKU. Tperuil 3akoH HproTOHA. 3aKOH BCEMUPHOTO
TaroteHus. ['paButannonHoe noie. Cuna tsokectd. Bec. CriocoObl m3mepenust Macchl Ten. CUiibl B
MEXaHUKE.

3aKOHBI COXpaHEHUsI B MEXaHUKE. 3aKOH COXpaHEHHs UMITyJIbca. PeakTuBHOE nBIbKeHue. PaboTa

cuibl. PaboTa moreHnmmuanbHpIX cuil. MomHocTs. DHeprus. Kunernueckas

sHeprus. IloTeHumanbHass »HeEprus. 3aKOH COXPAHEHUs MeXaHWdeckod sHepruu. llpumeHenue
3aKOHOB COXPaHEHHS.
Hemoncmpayuu

3aBUCHMOCTH TPACKTOPHUH OT BBIOOPA CHCTEMBI OTCYETA.

Buabsl MexaHn4ueckoro JBHKEHUS.

3aBUCUMOCTbH YCKOPEHHMS T€Jla OT €r0 MAacChl U CHJIbI, IEUCTBYIOLIEH HA TEJO.

CroxeHue cuil.

PaBeHCTBO ¥ MPOTHBOMOJIOKHOCTh HAITPABIICHUS CUJI ICHCTBUS U TPOTUBOJAEHCTBUS.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JAeOopMaIiu.

Cuiibl TpeHHs.

HesecomocTs.

PeakTuBHOE IBHKEHUE.

[lepexos moTeHIMANIBHON YHEPTUU B KHHETHYECKYIO U 00paTHO.
Jlabopamophuvie pabomul

HccnenoBanue ABUXXEHUS TeJa MOJ ICHCTBUEM MTOCTOSIHHOM CHITBI.

N3ydeHune 3aKkoHa COXpaHEHUsI UMITYJIbCA.

CoxpaHeHHME MEXaHWYECKOM SHEpPruM MpU JBUKEHUM Tella TOJ JACUCTBHUEM CHUJ TSKECTH U
YIPYTOCTH.

CpaBHeHue paOOThI CUITBI C U3MEHEHUEM KHHETHUECKON SJHEPTUH Tea.

N3yueHune 3aKk0OHOB COXPaHEHHS Ha IPUMEPE yaapa MapoB U 0aNTMCTUYECKOTO MasiTHUKA.

N3ydenue 0COOCHHOCTEH CHITBI TPEHUS (CKOJIBKCHHUS).

2. MoJaekyasipHas (pU3MKAa U TEPMOIMHAMHUKA

OCHOBBI  MOJIEKYJISIPHO-KMHETUUECKON Teopuu. WMpaeanpHblii r1a3. OCHOBHBIE TOJOXKEHHUS
MOJIEKYJIIPHO-KUHETUUECKOU Teopuu. Pazmepsl 1 Mmacca MOJIEKY]l U aTOMOB. BpOoyHOBCKOE IBUIKEHHUE.
Hubdysus. Cunmbl ¥ dHEPrus MEXKMOJEKYISIpHOTO B3ammojelcTBus. CTpoeHHe Ta3000pa3HbIX,
KUIKUX U TBEpbIX Tea. CKOpOCTU ABMKEHUSI MOJIEKYN M UX u3MepeHue. Mneanbusiii ra3. JlaBienue
raza. OCHOBHOE YpaBHEHHUE MOJEKYJIAPHO-KMHETUYECKOM TeopuM ra3oB. TemmepaTypa U €€
u3MepeHue. ['a3oBble 3aKOHBI. AOCONIOTHBIM HYJb TeMIepaTypbl. TepMOoAMHAMHYECKas IIKaja
TEeMIIEpaTypbl. Y paBHEHUE COCTOSHMS UACATBHOIO ra3a. MoisipHast ra30Basi HIOCTOSIHHAS.

OcHoBbI TepMOJUHAMUKU. OCHOBHBIE TOHSTHUSI U ONpejesieHUus. BHYTpeHHsIsI SHEprus CUCTEMBL.
BuyTpennsas osHeprusi uaeanpHoro rasza. Pabora u Tteminora kak (QoOpMbl MepeAadyd SHEPrumu.



TenmoemkocTh. VYenpHas TEIJIOEMKOCTh. YpaBHEHHE TerjioBoro Oamanca. IlepBoe Hawano
TepMoauHaMUKU. AnnabatHeiii mponiecc. [Tpuammn neiictBus ternooi mammHbl. KIIJ[ TeroBoro
nsuratens. Bropoe Hawano TepMoAMHAMUKH. TepMoauMHamuyeckas ~—IIKajJla  TEMIIEpaTyp.
XononunbHble MaluHbL. TernoBbie ABuraTenu. OxpaHa nIpupobl.

CgoiictBa napoB. Vcnapenue u KoHaeHcamus. HacwlmeHHbIH ap 1 ero cBoiicTBa. AOCONIOTHAS U
OTHOCUTENbHAs BIAXXHOCTh BO3/yXxa. Touka pocel. Kunenue. 3aBUCUMOCTb TeMIiepaTypbl KUIIEHUSI OT
nasieHus. [leperpeTsiil map u ero UCNoOIb30BAaHUE B TEXHUKE.

CaoiicTBa XHAKOCTEH. XapaKTepUCTUKA >KUJIKOTO COCTOSHUA BellecTBa. [loBepXHOCTHBIN CioM
KUJKOCTU. DHEPrusi MOBEPXHOCTHOIO CJOs. SIBJIIEHHS Ha TPAaHHULE JKUJIKOCTH C TBEPIABIM TEJIOM.
KanumispHeie siBieHus.

CBoiicTBa TBEpAbIX Tesl. XapaKTEpPUCTUKA TBEPJOTO COCTOSHUS BEIIECTBA. YIPYrue CBOMCTBA
TBEpAbIX Tell. 3akoH ['yka. MexaHnueckue CBOMCTBA TBEPJbIX Te. TErmoBoe paclIMpeHue TBEPIbIX
TeJl U )KuAKocTen. [1naBiienue u kpucrajuin3anuus.

Hemoncmpayuu

JIBrxeHne OpOYHOBCKHX YaCTHII.

Hudbdy3us.

W3MmeHeHne qaBieHus ra3a ¢ U3MEHEHHEM TEMIIEPaTyphl MPU TOCTOSTHHOM O0BeMeE.

N3otepmuuecknii 1 1300apHBIN MPOIECCHI.

W3meHeHne BHYTpeHHEH SHEPTUH TeJ MIPHU COBEPILIEHUH pabOTHI.

Mopenu TEeImIOBLIX ABUraTeleH.

Kunenue Boabl Ipu NOHMKEHHOM JIaBJICHUMU.

[IcuxpoMeTp U TUrpoOMETP.

SIBneHrs MOBEpXHOCTHOIO HATSXKEHUSI 1 CMAuKUBaHUSL.

Kpucranmnsl, amopdHbie BeliecTBa, KUAKOKPUCTANINYECKUE TeNa.

Jlabopamopnvie pabomui

N3MepeHne BIaXHOCTH BO3yXa.

H3mepeHune noBepXHOCTHOTO HATSKEHUS KUIAKOCTH.

Habmroienue nporecca KpucTamIn3aluu.

Nzydenne nedopMaiiuu pacTsKeHHUS.

N3yuenue TeninoBoro paclmpeHus: TBEPAbIX TeEl.

N3ydenne ocoOeHHOCTEH TETIOBOTO PACIIUPEHUS BOJIBI.

3. DJeKTpoaHHAMHKA

DJIEKTPUYECKOE ToJIe. DJEKTPUYECKHE 3apsnbl. 3aKOH COXpaHeHus 3apsga. 3akoH Kynosna.
Onektpuyeckoe mnone. HampspkeHHOCTh 3iiekTpuueckoro mojis. [IpuHIMI Cyneprno3uiuu mMoJieH.
Pabota cun snexrpocrarudeckoro mons. [lorenmuan. Pa3HOCTh MOTEHIIMAIOB. DKBUIIOTCHITHAIBHBIC
MOBEpXHOCTU. CBSA3b MEXKIY HAMPSHKEHHOCTHIO M PAa3HOCTHIO MOTEHIIMATIOB JJICKTPUYECKOTO TOJIS.
JusnexkTpuku B 3aekTpuueckoM noje. [lonspuzanus ausnekTpukoB. [[pOBOJHUKN B 3JEKTPUUYECKOM
nosie. Konmencatopel. CoenuHeHUE KOHIEHCATOPOB B  Oarapero. DHEpPrus 3apsyKEHHOTO
KOHJEHCATOpa. JHEPTrHUs JIECKTPUUECKOTO TOJIS.

3aKOHBI TIOCTOSSHHOT'O TOKa. YCIIOBHs, HEOOXOIMMBIC JII BO3HHUKHOBEHHS U IOJJICPKAHUS
ANEKTpUYeCKoro Toka. Cumila TOKa M IUIOTHOCTh Toka. 3akoH Owma mnsa yvactka nernu 6e3 DJIC.
3aBUCUMOCTD 3JIEKTPUYECKOTO0 COMPOTHUBJICHUS OT MaTepuaya, JJIMHBI W IUIONIAAX IONEepPEeYHOTO
CEYEHUs TPOBOAHUKA. 3aBUCUMOCTD JIEKTPUYECKOTO COMPOTUBIICHUS TPOBOJHUKOB OT TEMIIEPATYPHI.
DJIEKTPOABUIKYIIIAs CUJIa UCTOYHUKA TOKa. 3akoH Oma 1j1s mosiHou 1ienu. CoeuHeHUe MTPOBOIHUKOB.
CoenuHeHrne MCTOYHUKOB JJICKTPHYECKOW 3Hepruu B Oatapero. 3akoH J[xoyms—IJlenna. Padorta u
MOIIIHOCTb 3JICKTPUYECKOTO TOKa. TemnoBoe JelCTBUE TOKA.

DIEeKTpUUECKU TOK B MOdynpoBoaHuKax. CoOCTBEHHass MPOBOJUMOCTH TOJYIPOBOIHUKOB.
[TonyrpoBOTHUKOBBIC IIPUOOPEI.

MaruutHoe mnoJsie. BekTop HMHIAYKIMM MarHuTHOro moJig. JlelicTBue MarHUTHOro ToJisl Ha
MPSIMOJIMHENHBIM MPOBOAHUK ¢ TOKOM. 3aKoH Amriiepa. BzaumopeiictBue TokoB. MarHUTHBIN MOTOK.
PaboTa mo mepemernieHuo MPOBOJHUKA C TOKOM B MAarHUTHOM ToJie. /[elicTBMe MarHWTHOTO TOJISI Ha
nerkymuiicss 3apsa. Cuna Jlopenua. OnpeneneHue yneabHOTO 3apsja. Y CKOPUTENU 3apsKEHHBIX
JaCTHII.



ONIEKTpOMAarHuTHasE MHAYKIUSA. DJIEKTPOMarHuTHas WMHAYKUUsA. BuxpeBoe snmekTpruueckoe moie.
CaMOuHYKLIHS. DHEPTUsi MAarHUTHOTO TOJIA.
Hemoncmpayuu

B3anmoaeicTBue 3apsyKeHHBIX TEIL.

[IpoBOTHUKY B AJIEKTPUYECKOM I1OJIE.

JU5NeKTpUKHU B 3JIEKTPUUYECKOM TOJIE.

Konpaencaropsi.

TennoBoe nelCTBUE INEKTPUUECKOTO TOKA.

CobcTBeHHas ¥ TPUMECHAsk TPOBOAUMOCTD OTYIIPOBOJHUKOB.

[TonynpOBOAHUKOBBIN AHO/I.

Tpaunsucrop.

OnbIT DpcTena.

BzaumopeiicTBue NTpOBOAHUKOB C TOKAMH.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MAarHUTHBIM MOJIEM.

DIIEKTPOABUTATEb.

DNEeKTPOU3MEPUTENbHbIE PUOOPHI.

DNIeKTpOMarHuTHasE MHIYKIUS.

OmnbiTel Dapajes.

3aBucumocts OJIC CcaMOMHAYKIMM OT CKOPOCTHM M3MEHEHMsS CHUJIbl TOKAa M WHAYKTHUBHOCTH
MIPOBOJIHUKA.

PaGora anekTporeneparopa.

Tpancdopmarop.
Jlabopamopnvie pabomui

N3yuenne 3akoHa Oma I yyacTKa LEMH, MOCIEIOBATEIbHOTO M IAPAJUIEIBHOIO COEIMHEHUS
MIPOBOTHUKOB.

N3ydenue 3akona Oma 11 HOJIHOW LIeTIH.

M3yueHue aBICHUS SJICKTPOMArHUTHOW MHIYKITUH.

Onpenenenne k03P GUITUEHTA MTOJE3HOTO ACHCTBHUS MIEKTPUIECCKOTO YaAHHKA.

Ornpezenienne TeMrepaTypbl HUTU JaMIIbl HAKATUBAHUSA.

Onpenenenrie 3/]C 1 BHyTpEHHETO COMPOTUBJIECHUS] ICTOYHUKA HATTPSIKEHUS.

4. KoJsebaHusi 1 BOJTHBI

Mexannueckue konebanus. KonebatenbHoe nBuxenue. ['apmonndeckue konebanus. CBoOOIHBIE
MexaHuueckue KkojeOanus. JIuHelHble MexaHUYecKHe KoijebarenbHble cucTembl. [IpeBparienue
SHEPruu Mpu KolebarenbHOM ABMKEeHHH. (CBOOOJHBIC 3aTyXalollMe MEXaHWMYeCKHe KOoIeOaHus.
BreinykaeHHbIe MEXaHUYEeCKUE KOJIeOaHusl.

VYopyrue BosiHbl. llonepeynble W TPOAOJBHBIE BOJHBI. XapAaKTEPUCTUKUA BOJIHBI. YPaBHEHUE
mockoi Oerymert BomHbL. MHTepdepenus BonH. [lonarue o mudpakiuu BoH. 3ByKOBBIE BOJIHBI.
VYpTpa3ByK U €ro IpUMEHEHHUE.

OnexkTpoMarHuTHble KosiebaHus. CBOOOIHBIE AJIEKTpOMarHuTHbIe Kojebanusa. IIpeBpamienue
SHEPTUU B KOJIeOATEILHOM KOHTYpe. DJIEKTPOMarHuTHEIE KonieOanwusi. CBOOOIHBIC SJIEKTPOMArHUTHEIC
koneOanus. I[lpeBpamnenue sHeprun B KojebaTedbHOM KOHType.EMKOCTHOE W HMHAYKTUBHOE
COINPOTHUBIICHUS MIEPEMEHHOTO ToKa. 3akoH OMa Ui 3TIEKTPUYECKOH IIenH epeMeHHoro Toka. Pabora
W MOIIHOCTh NEpEeMEHHOro Toka. I'eHeparopsl Toka. Tpancdopmaropsl. TOKH BBICOKOW YaCTOTHI.
[Tonyuyenue, nepenaya u pacrnpeaeieHue IEKTPOIHEPTUH.

DONEeKTPOMarHUTHbIE  BOJHBI.  DJIEKTPOMAarHUTHOE ToJie Kak  ocoOblii  BHJ  MaTepu.
DneKTpoMarHuTHeIe BOJHBL. BuOparop I'epua. OTKpwITHIM KonebaTenbHBIH KOHTYp. M300perenwme
paauo A.C. ITonoBeiM. [TonsTHe 0 panuocBsizu. [IpuMeHeHne 31€KTPOMAarHUTHBIX BOJIH.
Hemoncmpauyuu

CB0OOIHBIE 1 BBIHYK/ICHHbIE MEXaHUUECKHE KOJICOaHNUs.

Pe3onanc.

OO6pa3oBaHue U pacIpOCTpPaHEHUE YIIPYTUX BOJH.

YacroTa koJiebaHMii U BHICOTA TOHA 3BYKA.

CB0OOIHBIC ATIEKTPOMArHUTHBIC KOJICOAHUSI.



OcuuiorpaMmma nepeMeHHOro TOKa.
Konpaencarop B 1ienu nepeMeHHOro TOKa.
Karyiika HHIyKTUBHOCTH B LIETIH MIEPEMEHHOTO TOKA.
Pe3onaHc B ociie10BaTENIbHOM 1IENMU MIEPEMEHHOTO TOKA.
N3nydeHne u mpueM 3JIeKTPOMArHUTHBIX BOJIH.
Pagnocss3b.
Jlabopamopnuie pabomul
H3ydeHne 3aBUCUMOCTH TIEPHOJIa KOJICOAHUH HUTSHOTO MasiTHUKA OT JUTMHBI HUTH.
NHnyKTUBHBIE U EMKOCTHOE CONIPOTHUBIICHUS B IIEMU TEPEMEHHOTO TOKA

5. OnTuka

IIpupona cBera. CKOpoCTh pacpoOCTpaHEHHUsI CBETa. 3aKOHbI OTPAKECHUS M MPETOMIICHHUS CBETa.
[Tonnoe otpaxkenue. JIun3zbl. ['1a3 kak ontuyeckas cucrema. OnTudeckue mpruooOpEHI.

BonnoBeie cBoiicTBa cBera. MuTepdepeHmus cBera. KorepeHTHOCTh CBETOBBIX JIy4eH.
WNuTtepdepeniius B ToHkux miaeHkax. [lomocer paBHoii Tonmuabl. Konbiia HetoTona. Mcnons3oBanue
uHTepdepeHIn B Hayke U TexHuke. Judpakmuus ceera. Judpakuus Ha mienu B HapauiedbHbIX Jydax.
Hudpakiuonnas pemetka. [lonstue o ronorpaduu. [onspuszamus monepeyHbix BodH. [lomsipusanus
ceera. JIBoitHoe mydenpenomiienne. [lonspouasl. Jucnepcus cera. Buabl criekTpoB. CHeKTpbl
ucnyckanus. CHOEKTpel  TMOTJIOMICHUs.  YJIbTpaduoiieToBoe ©  WHPpPAKpacHOE  U3ITyUYCHHUS.
PentrenoBckue nyun. IX npupoja u cBOMCTBa.

Hemoncmpauyuu

3aKOHBI OTPaKEHUS U MPEJIOMIICHHSI CBETA.

[TonHOE BHYTpEHHEE OTpaKEHUE.

Onrtuueckue mpudopHI.

WNurepdepennus crera.

Hudpakmus ceera.

TTonspuzanus ceera.

[Tomy4yeHue cnekTpa ¢ HOMOLIBIO PU3MBI.

[TonmyyeHne ciekTpa ¢ MOMOIIBIO TU(PPAKINOHHONW PELIETKH.

CnekTpockor.

Jlabopamopnvie pabomui

N3yuenune n3o0pakxeHus IPEeIMETOB B TOHKOM JIMH3E.

Nzydenne natepdepeHinu u nudpakiiuy CBeTa.

['panynpoBKa CIEKTPOCKONA U ONPEAEIICHHUE IJIMHBI BOJHBI CIIEKTPAIbHBIX JIMHHM.

6. DJjeMeHTbI KBAHTOBOI U3MKHU

KpanroBast onrtuka. KBantoBas rumnoreza Ilmanka. @oronsl. BuemHuit ¢ortosnekrpuueckuit
addexr. Buyrpennuit potodrdpdexrt. Tumbl GoTos76MEHTOB.

®usnka aroma. Pa3BuTue B3IIIA10B HA CTPOCHUE BELIECTBA. 3AKOHOMEPHOCTH B ATOMHBIX CIIEKTPax
Bojopoaa. fnepHas moxenp atoma. Omnwitel D.Pesepdopaa. Monens aroma Bogopoaa mo H.bopy.
KBanTOBBIE TreHEpaTOpPHI.

®du3uKka aTOMHOTO fAnapa. EcTecTBeHHas paJlMOAKTUBHOCTh. 3aKOH pPaJuOaKTUBHOIO pacrnaja.
CriocoObl HAOMIOACHHSI M PETUCTpPAllUU 3apshKeHHBIX dacTull. Dddexkt BaBunoBa — UYepeHkosa.
Ctpoenue atoMHOTO siapa. JledekT Macchl, SHEPTHS CBS3M U YCTOWYMBOCTh aTOMHBIX siiep. SInepHbie
peakuuu. VckyccTBeHHass paguoakTUBHOCTb. JleneHue Tsokenwix siaep. Llemnast sipepHas peakiumus.
Vnpasnsemass uenHas peakuus. AnepHsiii peaktop. [lojydeHue paJuOaKTUBHBIX H30TONOB U HX
npuMeHeHnue. bruonornueckoe AeicTBUE PaMOAKTUBHBIX U3IYYeHUH. DJIE€MEHTAapHbIC YACTHUIBI.
Hemoncmpayuu

Dorodddexr.

JIuHeityaThie CIEKTPbl Pa3IMYHbIX BEIIECTB.

Nznyyenue yazepa (KBaHTOBOTO reHEpaTOpa).

C4YeTurK HOHU3UPYIOLIUX U3ITYyYEHUM.
7. OBomonus Beenennoit

Ctpoenune u paszsutue Bceenennoi. Hama 3Be3qHast cuctema — [amaktuka. [[pyrue rajgakTHKH.



beckoneunocts Beenennoit. [lonsitue o kocmonoruu. Pactmmpsitomasics Beenennasi. Monens ropsiuei
Bcenennoii. Ctpoenue u npoucxoxaeHue ['anakTux.

OBomtouust 3Be3n. ['mmnore3a mnpoucxoxaeHus CoOJHEYHOW CHCTEMBI. TepMOsiAEpHBI CHHTES.
[TpoGnema TepmosiiepHoi sHepreTuku. DHeprus ColHIa U 3Be3/. DBOMIONUS 3Be3. [IporcxoxaeHue
CoJITHEUHOW CHCTEMBI.

Hemoncmpayuu

Conneunas cucrema (MOJCIB).

®dororpaduu MIaHET, CICTAHHBIE C KOCMUYECKUX 30H/IOB.

Kapra Jlyns! u naner.

Ctpoenue u sBosronus BeeneHHOM.

Tembl pedpepaToB (IOKJI210B), HHAMBUIYAJIbHBIX IPOEKTOB
» Aunekcannp ['puropbeBuu CToIETOB — pyCcCKUil PU3UK.
o Anekcannap CremanoBud [TormoB — pycckuii yueHbId, H300peTaTesnb pajaro.
* AJnbpTepHaTUBHAs SHEPIeTHKA.
* AKYCTHYECKHE CBOMCTBA MOJYIPOBOJHUKOB.
* AHnpe Mapu Amnep — OCHOBOMOJIOKHHUK AJIEKTPOIUHAMUKH.
* ACHUHXPOHHBII ABUTATENb.
e AcTepousl.
* ACTpOHOMMS HAILIUX JTHEH.
» AtomHas ¢usuka. M3oronsl. [IpuMeHeHne pagnoakTHBHBIX H30TOMOB.
* beckoHTaKkTHBIE METO/IBI KOHTPOJISL TEMIIEPATYPHI.
* bunosnspHbie TpaH3UCTOPHI.
* bopuc CemenoBuu SAkob6u — hu3uk u n300peTaTelib.
» Benuuaiiime oTKpBITUS (HU3HKH.
* Buasl anekTpruyeckux pa3psaaoB. DIEKTpUUECKUE Pa3psibl Ha CiIyk0e YemoBeKa.
* Brnusaue neekToB Ha GU3NYECKUE CBOWCTBA KPUCTAIIIIOB.
* Bcenennas u TemHas maTepusl.
* Tanuneo 'anuield — oCHOBATENb TOYHOTO €CTECTBO3HAHUS.
e Tonmorpadwus u ee mpuMeHeHHUE.
o JIBMXKEHHE Tella IEPEMEHHON MaCCHI.
e Jludpakius B HaIICH KU3HU.
e Xunkue KpucCTaIbI.
e 3akonbsl Kupxroda s amekTpudeckoi meru.
* 3aKOHBI COXpaHEHUS B MEXAHUKE.
e 3HavyeHue OTKpbITUM ["anumnes.
e Urops BacuibeBnu KypuaTtoB — pusuk, opraHu3atop arTOMHON HAYKH U TEXHHUKH.
e Hcaak HproTOH — co3marens KiacCHu4ecKon (hU3UKH.
e Hcnonp30BaHuE 3JIEKTPOIHEPTUU B TPAHCIIOPTE.
» Krnaccudukanus u XxapakTepUCTUKH 3JIEMEHTAPHBIX YaCTHUII.
* KoHCTpyKIIMOHHAsI MPOYHOCTh MaTepuaia v €€ CBsI3b CO CTPYKTYPOU.
* KoHCTpyKLHMs ¥ BUIBI Ja3€POB.
e KpuosnekrpoHuka (MUKPOIJIEKTPOHUKA U XOJIO/).
» JlazepHble TEXHOJOTUHU U UX UCIOJIb30BAHUE.
 Jleonapno na Bunum — y4eHbIil 1 ©300peTareib.
e MaruuTHbIe u3MepeHus (IPUHITUITBI TOCTPOCHHS IPUOOPOB, CIIOCOOBI U3MEPEHUS MATHUTHOTO
MOTOKA, MATHUTHOW MH]TYKIIUH).
» Maiikn ®apaneit — co3gaTenb y4eHUs 00 3JIEKTPOMarHUTHOM IIOJI€.
* Makc [Inank.
¢ MeTox MEUEHBIX aTOMOB.
e MeTo1bl HAOMIOACHUS U PETUCTPAIIUU PATUOAKTHUBHBIX H3TYICHUNA U YaCTHII.
* Mertoas! onpeneneHus MIOTHOCTH.
* Muxaunn BacunbeBud JIOMOHOCOB — y4EHBIN SHIUKIIONEIUCT.
e Mogenu aroma. OneiT Pezepdopaa.



MonekynsapHO-KNHETHYECKAsl TEOPUS UICAIBHBIX T'a30B.

MonHust — ra3oBblid pa3psi B IPUPOAHBIX YCIOBUSX.
HanotexHonorus — MeXIUCUUIUITMHApHAs 001acTh (yHIaMEHTAIbHON U MPUKIAAHON HAYKU U
TEXHUKH.

Huxona Tecna: »xu3Hb 1 HEOOBIYAHBIE OTKPBITHS.

Hukonaii KonepHuk — co3gartelb reIMoLeHTPUYECKON CUCTEMbI MUPA.
Hunbsc bop — onun U3 co3mareneit COBpeMeHHOM (U3HKH.
Hyxkneocunres Bo Beenennoil.

OObsicHeHre (HOTOCHMHTE3a C TOUKH 3pEHUS (DU3UKH.

OnTrueckue sIBIEHUS B IPUPOLE.

OTKpbITHE U TPUMEHEHUE BHICOKOTEMIIEPATYPHOU CBEPXITPOBOIUMOCTH.
[lepeMeHHBIN ANEKTPUUECKUNA TOK U €r0 MPUMEHEHHUE.

[Ina3zma — 4eTBepTOE COCTOSHUE BEIIECTBA.

[TnaneTsr COTHEYHOM CHCTEMBI.

[TonynpoBOAHUKOBBIE TATYUKHU TEMIIEPATYPHI.

[IpuMeHeHne KUIKUX KPUCTAIIOB B IPOMBIIIJIEHHOCTH.

[IpuMeHeHue siIepHbIX PEaKTOPOB.

[Tpupona dheppomaraeTusma.

[IpoGembl 3KONOTHH, CBSI3aHHBIE C UCTIOIB30BAHUEM TETLIOBBIX MAIIIUH.
[Ipon3BOACTBO, Nepeaya U UCIOJIb30BAHUE JIIEKTPOIHEPTHUH.
IIpoucxoxnenne ComHEYHON CUCTEMBI.

[Tre303mexkTpruuecknii 3pPeKT ero mpuMeHEeHHE.

Pa3Butue cpeAcTB CBSI3U U pauo.

PeakTuBHBIE ABUTaTENN U OCHOBBI paOOTHI TEIJIOBOI MAIIUHBI.
PenukroBoe uznyyeHue.

PentrenoBckue nyuu. Uctopus otkpeitus. [Ipumenenue.

Poxnenue u 3BontoLus 3BE31.

Posnp K.9O. [In0IKOBCKOTO B pa3BUTHUH KOCMOHABTUKH.

CBeT — 3JIeKTpOMarHuTHasi BOJIHA.

Cepreii [TaBnoBruu KoponeB — KOHCTPYKTOp U OpraHU3aTOp MPOU3BOACTBA PAKETHOKOCMUYECKOM
TEXHUKH.

Cwuiibl TpeHus.

CoBpeMeHHast CITyTHUKOBAs! CBS3b.

CoBpemenHas (pusnveckas KapTuHa MUpA.

CoBpeMeHHbIE CPEe/ICTBA CBSI3H.

CoJIHIlE — MCTOYHMK XKU3HU Ha 3eMIIE.

Tpanchopmaropsl.

VYibrpa3Byk (MOIy4eHne, CBONCTBA, IPUMCHEHNE).

VYpaBisieMblii TEPMOSIICPHBIA CUHTES.

Y ckopuTenu 3apsKEHHBIX YaCcTHII.

dusukKa U My3bIKa.

dusnyeckre CBOMCTBA aTMOC(EPHI.

DOTO3JIEMEHTHI.

dororddext. [Ipumenenue sBrenust pororddexra.

Xanc Kpuctran Opcres — OCHOBOIIOJIOKHHUK 3JIEKTPOMarHeTusma.
UepHble ABIPHI.

[IIxana 31eKTpOMarHUTHBIX BOJIH.

DKoJoru4eckue mpoOaeMbl U BO3MOXHBIE TyTH UX PEIICHHUS.
DNEeKTpOHHAs TPOBOIUMOCThH MeTaIoB. CBEpXIPOBOIUMOCTb.
Omunnii XpuctuanoBud JIeHIT — pycckuii pu3uk.
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XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YUEBHOM JEATEJILHOCTU

COJIEP)KAHUE OBYYEHMS X APAKTEPMCTHKA OCHOBHBIX BUJIOB JIESITEJJbBHOCTH CTYJIEHTOB (HA YPOBHE YUEBHBIX
JIEWCTBU)
BBEJIEHUE YMEHMS TOCTAHOBKY LEJIEN JIESTEJILHOCTH, INTAHUPOBAHMSI COBCTBEHHOM

JIESITEJIBHOCTH J1J151 JIOCTVDKEHUSI IOCTABJIEHHBIX LIEJIEH, TIPEJIBUAEHUS
BO3MOXHBIX PE3YJIbTATOB TUX AEACTBUI, OPTAHU3ALIMM CAMOKOHTPOJISI U
OLIEHKH IMOJIYYEHHBIX PE3YJIbTATOB.
PA3BUTHUE CIIOCOBHOCTU $SICHO W TOYHO M3JIATATb CBOM MBIC/IH, JIOTUYECKU]
OBOCHOBBIBATb CBOIO TOYKY 3PEHUS, BOCITPUHUMATL W AHAJIM3MPOBATb MHEHMS
COBECEJIHUKOB, ITPU3HABASI [IPABO JIPYT'OI'O YEJIOBEKA HA UHOE MHEHHE.
TTPOM3BEJIEHUE U3MEPEHUSI ®U3UYECKUX BEJIMYMH U OLIEHKA I'PAHULIBI
MO PEIIHOCTEN U3MEPEHUIA.
TIPEJICTABJIEHUE I'PAHMIIbI IOTPEITHOCTEN M3MEPEHMH ITPY IOCTPOEHUY I'PAGUKOB.
‘VMEHUE BBICKA3BIBATh TUIOTE3BI JJ151 OFbSICHEHUS HABJIFOJAEMBIX SIBJIEHUIA.
‘VMEHUE ITPEJUIAT AT MOJEJIM SIBJIEHUIA.
VKA3AHME I'PAHULL TIPUMEHMMOCTH ®U3UYECKUX 3AKOHOB. W3JIOKEHUE OCHOBHBIX
MOJIOXXEHUI COBPEMEHHOI HAYYHOI KAPTUHBI MUPA.
ITPMBEIEHUE ITPUMEPOB BJIMSIHUSI OTKPBITUIA B ®U3UKE HA IIPOT'PECC B TEXHUKE U
TEXHOJIOT' U TTIPOM3BOJICTBA.
W CTOJIb30BAHUE MHTEPHETA J1J151 IOUCKA UHOOPMALIMU

1. MEXAHUKA

KUHEMATHKA TIPEJICTABJIEHUE MEXAHUYECKOTO JIBUXKEHUWSI TEJIA YPABHEHUSIMU 3ABUCHMOCTH
KOOPJIMHAT Y MPOEKIMEN CKOPOCTH OT BPEMEHMU. ITPEJCTABJIEHUE MEXAHUYECKOI'O
JIBIDKEHUS TEJIA TPAGUKAMU 3ABUCUMOCTU KOOPAUHAT Y MPOEKIMEN CKOPOCTHU OT]
BPEMEHU. OTIPEJIEJIEHUE KOOPAUHAT ITPOMJIEHHOIO MYTH, CKOPOCTU M YCKOPEHMUS
TEJIA TI0 TPA®MKAM 3ABUCHUMOCTH KOOPJAMHAT M IMPOEKIMIA CKOPOCTHA OT BPEMEHH.
OIPEAEJIEHUE KOOPJUHAT ITPOMAEHHOIO IIYTH, CKOPOCTU U YCKOPEHMS TEJA IO
'VPABHEHUSIM 3ABUCHMOCTH KOOPJIMHAT 1 IMPOEKLIMI CKOPOCTH OT BPEMEHU.

TIPOBEJIEHUE CPABHUTEJILHOT'O AHAJIU3A PABHOMEPHOI'O 1 PABHOIIEPEMEHHOI'O

JIIBYKEHUN.

‘VKA3AHME UCTIOJIb30BAHUS TIOCTYIIATEJILHOT'O U BPAILIATEJILHOI'O JIBUXKEHUI B

TEXHUKE.

TTPMOBPETEHME OITBITA PABOTBI B TPYIIIIE C BBITIOJIHEHUEM PA3JIMYHBIX COLIMAJIbHBIX

POJIENA.

PA3PABOTKA BO3MOXHOI CUCTEMbI JEUCTBUI M KOHCTPYKIIWM JIJISI

SKCIEPUMEHTAJILHOIO OIPEJIEJIEHUSI KHHEMATUYECKHX BEJIMUMH.

TIPEJICTABJIEHUE UHOOPMALIMU O BUJAX JIBUOKEHUS B BUJIE TABJIULIBI

3AKOHBI COXPAHEHUS B TIPUMEHEHUE 3AKOHA COXPAHEHUS UMITYJILCA JIJIS1 BBIYMCIEHWS U3MEHEHUI
MEXAHMKE CKOPOCTEM TEJI ITPU UX B3AUMOJIENCTBHUSX.
W3MEPEHWE PABOTHI CJI U UBMEHEHUE KUHETUYECKOM SHEPT MU TEJIA. BBIYMCIIEHUE
PABOTBI CWJT 1 UISMEHEHUSI KHHETUYECKOM SHEPT MU TEJIA.
BBIUMCJIEHUE  TIOTEHIWAJIBHOM SHEPITMM TEJ B TPABUTALIMOHHOM  TIOJIE.
OIPEJIEJIEHUE TIOTEHLUAJIbHOW DHEPTMM VIIPYTO JE®OPMUPOBAHHOIO TEJA IO
M3BECTHOI JIEGOPMAILIMA U )KECTKOCTH TEJIA.
TIPUMEHEHUE 3AKOHA COXPAHEHUSI MEXAHWYECKOW DHEPIMU TPU PACYETAX
PE3VJIBTATOB B3AWMOJIEVICTBUN TEJ TPABUTALIMOHHBIMUA CUJIIAMU U CUJIAMU]
YIIPYT'OCTH.
YKA3AHME I'PAHUL] TIPUMEHUMOCTH 3AKOHOB MEXAHUKH.
YKA3AHME YUEBHBIX JUCHUITUIVH, TTPU U3YYEHINN KOTOPBIX UCTIOJIE3YIOTCS 3AKOHBI
COXPAHEHUS
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2.

OCHOBBI MOJIEKYJISIPHOW ®U3WUKH 1 TEPMOJIMHAMUKHA

MOJIEKYJISIPHOM|
TEOPUH.

(OCHOBBI
KUHETUYECKOI
IEAJIbHBIN TA3

BBITIOJIHEHUE 3KCIIEPUMEHTOB, CIIYKALLMX JJ11 OBOCHOBAHMS MOJIEKVJIIPHO-
KUHETUYECKOU TEOPUM (MKT).
PELIEHUE 3AJIAY C IPUMEHEHUEM OCHOBHOTI'O YPABHEHHSI MOJIEKYJISIPHO-
KUHETUYECKOI TEOPUM T'A30B.
OIIPE/JIEJIEHUE ITAPAMETPOB BELECTBA B TA300BPA3HOM COCTOSIHUM HA OCHOBAHUU
YPABHEHUS COCTOSIHUS MAEAJIBHOI'O T'A3A.
OIIPE/IEJIEHUE [TAPAMETPOB BELLECTBA B 'A300BPA3HOM COCTOSIHUA U
TTPOMCXO/ISILLMX [TPOLIECCOB I10 TPA®HUKAM 3ABUCUMOCTH P (T),
V (T),p (V).
OKCINEPUMEHTAJIBHOE UCCJIEJJOBAHUE 3ABUCUMOCTH P (T), V (T), P (V).
TIPEJICTABJIEHUE B BUJIE TPAGUKOB U30XOPHOT'O, U30BAPHOTO U UI3OTEPMUYECKOTO
TIPOLIECCOB.
BbIUMCIIEHUE CPEJIHEN KUHETUYECKOW DHEPTMU TEIUIOBOTO JIBUXKEHUS MOJIEKYJI O
M3BECTHOM TEMIIEPATYPE BEIIECTBA.
BBICKA3BIBAHUE THIIOTE3 U1 OBbSCHEHUS HABJIOJAEMBIX SIBJIEHUHA. YKA3AHME
"PAHUI] IPUIMEHUMOCTH MOJIEJIN «MIEAJTBHBIN [A3» 1 3AKOHOB MKT

OCHOBBI TEPMOJIMHAMUKH

VI3SMEPEHUME KOJIMYECTBA TEIUIOTHI B TTIPOIIECCAX TEIUIOIIEPEJAUYUN. PACUET
KOJIMYECTBA TEIUIOTBI, HEOBXOJUMOI'O U1 OCYINECTBJIEHUSA 3AJAHHOI'O ITPOLIECCA
C TETUIOIEPEJJAYEN. PACUET U3MEHEHU S BHY TPEHHE DHEPTUM TEJI, PABOTBI U
TEPEJAHHOI'O KOJIMYECTBA TEIIJIOTBI C NCITIOJIb3OBAHMEM ITEPBOI'O 3AKOHA
TEPMOJAWHAMUKN.

PACYET PABOTBI, COBEPLIEHHO I'A30M, I10 TPA®UKY 3ABUCUMOCTH P (V)
BBIUMCIIEHUE PABOTHI T'A3A, COBEPIIEHHOW TIIPU WM3MEHEHUM COCTOSIHHS TIO
BAMKHYTOMY [MKJY. BbMUCIEHUME KIIJ| TIPM COBEPIIEHMMA T'A30M PABOTHI B
POIIECCAX W3MEHEHHS COCTOSIHUS 110 3AMKHYTOMY ITIMKJY. OBBICHEHUE
MPUHLMIIOB JIEMCTBUS TEIUJIOBBIX MAILUWH. JIEMOHCTPALMS POJIU ®U3UKU B CO3[AHUN]
1 COBEPLLIEHCTBOBAHWH TEITJIOBBIX JABUT ATEJIE.

MBJI0)KEHUE CYTH DKOJIOTMYECKUX TTPOBJIEM, OBYCJIOBJIEHHBIX PABOTOM TEITJIOBBIX

JIBUTATEJIEM Y [IPEJIJIOXKEHUE ITYTH UX PEILEHUS. YKA3AHUE IPAHUL]

MPUMEHUMOCTHU 3AKOHOB TEPMOJUHAMUKU. YMEHUE BECTU JIUAJIOT,

BBICJTYIIMBATH MHEHME OIIIIOHEHTA, YYACTBOBATD B IMCKYCCHH, OTKPBITO

BBIPAXKXATH U OTCTAMBATD CBOIO TOUKY 3PEHMS.

YKA3AHME YYEBHBIX JUCIUITINH, TP N3YYEHUU KOTOPBIX UCTIOJIb3YIOT YUEBHBIMN

MATEPUAJT «OCHOBBI TEPMOJIMHAMKI»

CBOMCTBA IIAPOB, XHUJIKOCTEMN,
TBEPJIbIX TEJI

VI3SMEPEHME BJIAJXXHOCTU BO3JTYXA.
PACYET KOJMYECTBA TEIUIOTHI, HEOBXOJUMOTO [JI OCYIIECTBJIEHUSA TIPOIIECCA
TMEPEXOJIA BEIIECTBA 13 OQHOI'O ATPEI'ATHOI'O COCTOSIHUA B IPYTOE.
DKCITEPUMEHTAJIbHOE MCCJIEJJOBAHUE TEIJIOBBIX CBOWCTB BEILECTBA. [TPUBEJEHUE
MPUMEPOB KATIAJUISIPHBIX SIBJIEHUI B BbITY, IIPUPOJIE, TEXHUKE.

W CCIENOBAHUE MEXAHUYECKUX CBOMCTB TBEP/IBIX TEJI. [IPUMEHEHUE GU3NYECKUX

TOHSATHI 1 3AKOHOB B YAEBHOM MATEPHAJIE IIPO®ECCUOHAJIBHOI'O XAPAKTEPA.

M croap30BAHUE MHTEPHETA JUTSI TIOUCKA WTHOOPMAIIMU O PABPABOTKAX U
IMPUMEHEHUAX COBPEMEHHBIX TBEP/IbIX 1 AMOP®HBIX MATEPHAJIOB

3. 2JIEKTPOJIMHAMUKA

DJIEKTPOCTATUKA

BBIYMCIIEHUE CHJT BBAUMOJIEMCTBUS TOYEUHBIX DJIEKTPUYECKHX 3APSIJIOB.
BBIUUCIIEHUE HATIPSDKEHHOCTH BJIEKTPUYECKOT O TTOJI OJTHOTO U HECKOJIBKUX
TOYEYHBIX DJIEKTPUYECKHNX 3APSJOB.
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BLIUMCIIEHUE TOTEHLIUAJTIA DJIEKTPTYECKOT'O TTOJIST OJTHOI'O Y HECKOJIBKMX TOYEYHBIX
DJIEKTPUYECKUX 3APSJIOB. ISMEPEHUE PA3SHOCTH MOTEHIIMAJTIOB.

I3MEPEHUE DHEPTUU DJIEKTPUYECKOI'O TTOJIS 3APSKEHHOTO KOHIEHCATOPA.
BBIUMCIIEHUE SHEPT UM DJIEKTPUUECKOT O TTOJIS 3APSKEHHOT'O KOHIEHCATOPA.
PA3PABOTKA ITIJIAHA M BO3MOXXHOM CXEMBbI JIENCTBUI DKCITEPUMEHTAJILHOT'O
OTIPEJIEJIEHUS DJIEKTPOEMKOCTH KOHJIEHCATOPA U IUDJIEKTPUYECKOM
TTPOHUIIAEMOCTH BEHIECTBA.

TIPOBEJEHUE CPABHUTEJIBHOI'O AHAJIM3A TPABUTALIMOHHOTO U DJIEK-
TPOCTATHUYECKOI'O TIOJIEN

TIOCTOSTHHBIN TOK

VI3MEPEHUME MOIIIHOCTH JEKTPUYECKOTO TOKA. I3MEPEHUE D/IC ¥ BHYTPEHHEIO
COMPOTHBJIEHUS UCTOUHUKA TOKA.
BBINOJHEHUE PACUETOB CHJIbI TOKA W HATIPSDKEHUI HA YUACTKAX JIEKTPUIECKUX
LEMEN. OFbSICHEHUE HA TIPUMEPE SJIEKTPUYECKOM LETTH C JIBYMS UICTOYHUKAMU
TOKA (D/IC), B KAKOM CITYYAE UCTOUHHUK DJIEKTPUYECKON SHEPT UM PABOTAET B
PEXXUME TEHEPATOPA, A B KAKOM — B PEXKUME ITOTPEBUTEJISL.
ONPEJIEJIEHUE TEMIIEPATYPbI HUTU HAKAJIMBAHUSL. ISMEPEHHE JIEKTPUYECKOTO
3APSIJIA DJIEKTPOHA.

CHATHE BOJIbTAMIIEPHO! XAPAKTEPUCTUKH ANOJIA.
TTPOBEJIEHUE CPABHUTEJILHOTO AHAJIA3A TIOJIYIIPOBOJJHUKOBBIX JINOJIOB U TPUOJIOB.
HConb30BAHUE MHTEPHETA TS TOUCKA MHOOPMAITAY O TIEPCTIEKTUBAX PA3BUTHUS
TIOJTYTIPOBOTHUKOBO# TEXHUKHU.

'VCTAHOBKA NIPUYMHHO-CJIEZICTBEHHBIX CBSI3EN

MATHUTHBIE SIBJIEHUS

W3MEPEHME MHJYKIIMA MATHATHOT O TIOJIS. BRIYMCIIEHUE CHJI, IEACTBYIOIMX HA
MTPOBOIHNK C TOKOM B MATHUTHOM TIOJIE.
BbLIUUCIEHNE CWI, JEUCTBYIOIINX HA DJIEKTPUUECKHIA 3APSII, IBIDKYIIAICS B
MATHUTHOM IIOJIE.
WCCNEIOBAHUE SIBJIEHUI DJIEKTPOMATHUTHOM NHIYKLIAN, CAMOMHIYKLINU.
BLIYMCJIEHUE DHEPTUA MATHUTHOT'O [OJIS.
OB bSICHEHUE [PUHIIUIIA JEACTBUS DJIEKTPOIBUTATEJISL.
OBBbSICHEHWE IPUHIINIIA JIEACTBHS TEHEPATOPA DJIEKTPHUECKOI'O TOKA 1
SJIEKTPOM3MEPHUTEJIBHBIX ITIPUBOPOB. OFbSICHEHUE ITPUHIINTIA TEUCTBHUS MACC-
CIIEKTPOI'PA®A, YCKOPUTEJIEH 3APSDKEHHBIX UACTHUIL. OFbSICHEHUE POJIN
MATHUTHOTO TTOJIs1 3EMJIM B KW3HH PACTEHUIA, JKUBOTHBIX, YEJIOBEKA.
TIPUBEEHUE ITPUMEPOB ITPAKTUYECKOI'O [IPUMEHEH!S U3YUEHHbIX SIBJIEHUIA,
3AKOHOB, [IPUBOPOB, YCTPOCTB.
TIPOBEIEHUE CPABHUTEJILHOI'O AHAJIM3A CBOVCTB DJIEKTPOCTATUYECKOIO,
MATHUTHOT'O U BUXPEBOI'O DJIEKTPUYECKUX IIOJIEM.
OBBSICHEHHE HA IIPUMEPE MATHUTHBIX SIBJIEHHI, IOYEMY GU3UKY MOXKHO
PACCMATPUBATD KAK METAIMCITUTUINHY

4. KOJIEBAHUSI 1 BOJTHBI

MEXAHWYECKUE KOJTEBAHUS

M CCHIENOBAHUE 3ABUCUMOCTH IEPUOJIA KOJIEBAHU MATEMATHYECKOT'O MASITHUKA
OT EI'O JUTMHBI, MACCBI 1 AMIUTUTY [Ibl KOJIEBAHWI. ICCTIEJJOBAHUE 3ABUCUMOCTU
MEPUOJIA KOJIEBAHUI I'PY3A HA MPYKUHE OT EFO MACCBI Y )KECTKOCTH [PYKWHBI.
BBIYMCIIEHUE MEPUOJIA KOJIEBAHUI MATEMATUYECKOI'O MASITHUKA 110 U3BECTHOMY
3HAYEHUIO ET'O JIJIMHBI. BBIYUCIEHUE TTEPMOJIA KOJIEBAHUI T'PY3A HA TIPYXKUHE T10
W3BECTHBIM 3HAYEHUAM EF'O MACCHI U )KECTKOCTH ITPYKUHBI. BBIPABOTKA HABBIKOB
BOCIIPUHUMATD, AHAJIN3UPOBATD, ITIEPEPABATBIBATH U IIPEABABJIATE MHOOPMAILIMIO B
COOTBETCTBHUH C IIOCTABJIEHHBIMHA 3AJAYAMU.

TIPUBEAEHUE TPUMEPOB ABTOKOJIEBATEJIBHBIX MEXAHWUYECKIX CUCTEM.
TIPOBEJIEHUE KJIACCU®UKALINN KOJIEBAHUI




COJIEPKAHUE OBYUYEHUS

X APAKTEPUCTUKA OCHOBHBIX BUJIOB JIESTEJLHOCTU CTYAEHTOB (HA YPOBHE YUEBHBIX
JIEACTBUIA)

YTPYTUE BOJTHBI

M3MEPEHME JIJTMHBI 3BYKOBOW BOJIHBI T10 PE3VJIbTATAM HABJIFOJIEHUN
MHTEP®EPEHIIMH 3BYKOBBIX BOJIH.

HABJIIOAEHUE U OB bSICHEHUE SIBJIEHWIA UHTEPOEPEHLIUU U IUOPAKIIUN
MEXAHHMYECKHNX BOJIH.

TIPEJICTABJIEHUE OBJIACTEM ITIPUMEHEHUS YJIbTPA3BBYKA U ITEPCIIEKTUBBI EFO
HCIIOJIb30OBAHUA B PA3JIMYHBIX OBJIACTAX HAYKHW, TEXHUKU, B MEJULIMHE.
M3JI0)KEHUE CYTH DKOJIOTMYECKKX TTPOBJIEM, CBSI3AHHBIX C BO3JIEHCTBUEM
3BYKOBBIX BOJIH HA OPI'TAHM3M YEJIOBEKA

DJIEKTPOMATHUATHBIE
KOJIEBAHM

HABJIIOAEHVE OCILIUIJIOTPAMM TAPMOHUYECKUX KOJIEBAHUI CUJTbI TOKA B IIEITH.
VI3MEPEHUE DJIEKTPOEMKOCTU KOHJIEHCATOPA. I3BMEPEHUE NHAYKTUBHOCTH
KATYIIKHA.

VCCHENOBAHME SIBJIEHUS DJIEKTPUYECKOTO PE3OHAHCA B MOCJIEJIOBATEJIBHOM LIETH.
TIPOBEJEHUE AHAJIOT MU MEX]TY ®U3NUYECKUMU BEJIMUMHAMU, XAPAKTEPU3YIOIIUMUA
MEXAHHMYECKVYIO U SJIEKTPOMATHUTHYIO KOJIEBATEJIbHBIE CUCTEMBI.

PACYET 3HAUEHWI CWJIbI TOKA Y HATIPSDKEHUS HA SJIEMEHTAX LEITH IIEPEMEHHOT O
TOKA.

W CCIENOBAHME IPUHIIUITA JIEUCTBUS TPAHCOOPMATOPA. ICCITEJJOBAHUE
MPUHLIMIIA JIENCTBUSI TEHEPATOPA IIEPEMEHHOTO TOKA. ICTIOJIb30BAHUE
VIHTEPHETA J{J1 TIOUCKA MHOOPMAIIUU O COBPEMEHHBIX CITOCOBAX ITEPEJIAUN
OJIEKTPOOHEPT MU

DJIEKTPOMATHUTHBIE
BOJIHBI

OCYILLECTBJIEHUE PAJIMOIEPEJAYA U PAJIMOIIPUEMA. WCCIIENOBAHUE CBOMCTB
JIEKTPOMATHUTHBIX BOJIH C [IOMOILBIO MOBUJIBHOTO TEJIEDOHA.
PA3BUTHUE LIEHHOCTHOT'O OTHOLLEHUS K U3YYAEMBIM HA YPOKAX ®M3UKU OFbEKTAM
U OCBAUBAEMbBIM BUIAM JESTEJIBHOCTU. OB bsICHEHUE ITPUHLIUIIUAJILHOT O
PA3JINUMS TTIPUPO/IbI YIIPYTUX 1 DJIEKTPOMATHUTHBIX BOJIH. I3JI0)KEHUE CYTU
HKOJIOTMYECKUX [MPOBJIEM, CBSI3AHHBIX C JIEKTPOMATHUTHBIMU KOJIEBAHUSIMU 1
BOJIHAMU.
OFBbSICHEHUE POJIA DJIEKTPOMATHUTHBIX BOJIH B COBPEMEHHBIX UCCJIEJJOBAHUSIX
BCEJEHHOI

5.OIITUKA

TIPUPOJIA CBETA

TIPUMEHEHUE HA ITPAKTUKE 3AKOHOB OTPAXXEHUS U TIPEJIOMJIEHNSI CBETA ITIPU
PEIIEHNU 3AZTAY.

OIMPEAEJIEHUE CIIEKTPAJIBHBIX TPAHUIL YYBCTBUTEJILHOCTHU YEJIOBEUECKOTI'O T'JIA3A.
YMEHUE CTPOUTH U30BPAXEHUS ITPEIMETOB, IABAEMBIE JTUH3AMU. PACUET
PACCTOSHUA OT JIMH3bI 1O U30OBPAXKEHNS ITPEJAMETA.

PACYET OTIITUYECKO CUJIbI JTMH3HI.

VI3BMEPEHUE ®OKYCHOI'O PACCTOSTHUSI JIMH3BI.

VCIIBITAHME MOJIEJIE MUKPOCKOITA U TEJIECKOTIA

BOJTHOBBIE CBOVICTBA CBETA

HABTIOAEHUE SBJIEHUSA UHTEP®EPEHIIUU JIEKTPOMATHUTHBIX BOJIH. HABJTIOJIEHUE
SBJIEHUS IUDPAKIIUN DJIIEKTPOMATHUTHBIX BOJTH. HABJIFONEHUE SABJIEHUSA
TOJISIPU3ALIMN DJIEKTPOMATHUTHBIX BOJIH. IBMEPEHUE JIJIMHLI CBETOBOM BOJIHBI [0
PE3YJIbTATAM HABJIIOJIEHU A IBJIEHUS UHTEPOEPEHIIUN. HABJTIOJIEHUE ABJIEHUSA
JIUOPAKITIN CBETA. HABTIOAEHUE SABJIEHUSA TTOJIAPU3ALIMU U IUCTIEPCUU CBETA.
TTOUCK PA3JIMYMIL 11 CXOJICTBA MEXY JUOPAKIIMOHHBIM U JIMCITEPCUOHHBIM
CIIEKTPAMH.
[IPUBEAEHUE TPUMEPOB TIOSIBJIEHUSI B TIPUPOJE U WCIIOJIB3OBAHUS B TEXHUKE
SIBJIEHUM WHTEP®EPEHIIAW, JUOPAKIINM, TIOJISIPU3AIIMA W JIUCIIEPCUM CBETA.
[TEPEYMCIIEHUE METOJIOB TO3HAHUS, KOTOPBIE WCITIOJIb30BAHBI TP W3VUYEHUU
'VKA3AHHbBIX SIBJIEHUI




COJIEPKAHUE OBYUYEHUS

X APAKTEPUCTUKA OCHOBHBIX BUJIOB JIESTEJLHOCTU CTYAEHTOB (HA YPOBHE YUEBHBIX
JIEACTBUIA)

6. 3JIEMEHTbI KBAHTOBOI ®U3UKU

KBAHTOBASI OIITUKA

HABJIIOJEHUE ®OTORJIEKTPUYECKOTO BODEKTA. OBbSCHEHUE 3AKOHOB CTOJIETOBA
HA OCHOBE KBAHTOBBIX TIPEJICTABJIEHUA.
PACUYET MAKCUMAJIBHOM KUHETUYECKOM SHEPT U DJIEKTPOHOB I1PU
OOTODJIEKTPUYECKOM DODEKTE.
OIPEAEJIEHUE PABOTBI  BBIXOJIA  DJIEKTPOHA [0 TPA®UKY 3ABUCHUMOCTH
MAKCUMAJIbBHO KWHETHYECKOW SHEPTMH ®OTOXJIEKTPOHOB OT YACTOTHI CBETA.
I3MEPEHUE PABOTBI BEIXOJIA DJIIEKTPOHA.
[IEPEYMCIIEHUE TIPUBOPOB  VCTAHOBKHM, B  KOTOPBIX IIPUMEHSETCSI  BE3-
MHEPITMOHHOCTDb ®OTO2ODPDEKTA.
OBbSACHEHUE KOPITYCKYJIIPHO-BOJIHOBOT'O AYAJIN3MA CBOJCTB ®OTOHOB.
OBbSCHEHUE POJIM KBAHTOBOW OIITUKHK B PA3BUTUM COBPEMEHHOM ®U3NKU

DUBNKA ATOMA

HABJIIOJEHUE JIMHEMYATBIX CIIEKTPOB.
PACYET YACTOTBI U IJTUHBI BOJIHBI UCITYCKAEMOT'O CBETA TIPU ITEPEXO/IE ATOMA
BOJIOPOJIA U3 OJJHOT'O CTAITUOHAPHOT'O COCTOSIHUSA B JIPYTOE. OB bSICHEHUE
MPOUCXOXJIEHUS JIMHEMYATOI'O CITEKTPA ATOMA BOJIOPOJIA U PA3JINUMS
JIMHEMYATBIX CITEKTPOB PA3JINYHBIX TA30B. ICCJIEJIOBAHME JIMHEMYATOI'O CITEKTPA.
WCCHIENOBAHME ITPUHIIUITA PABOTHI JIOMUHECIIEHTHOM JIAMIIbI. HABJIIOJIEHUE 1
OBbSICHEHUE TTPUHIINIIA JIEVICTBUS JTA3ZEPA. [IPUBEIEHUE ITPUMEPOB
WCTIOJIb30BAHMUSI JIA3EPA B COBPEMEHHOIM HAVKE M TEXHUKE.
M cnosb30BAHUE UHTEPHETA J1J15 TIOUCKA MHOOPMAIMHU O IEPCIIEKTUBAX
TTPUMEHEHUS JIABEPA

DU3NUKA ATOMHOTO SIJIPA

HABJIIOIEHVE TPEKOB AJIb®A-UYACTUL] B KAMEPE BIJILCOHA. PETICTPUPOBAHUE
SIZIEPHBIX U3JIYYEHUI C [IOMOLLBIO CUETUUKA ['ENTEPA.
PACUET DHEPI'UU CBSI3U ATOMHBIX SIJIEP.
OIIPE/IEJIEHUE 3APSIIA U MACCOBOI'O UHCJIA ATOMHOLO SIJIPA, BOSHUKAIOILETO B
PE3VJIbTATE PAIUOAKTUBHOI'O PACIIAJIA.
BBIYNCIEHUE DHEPIMH, OCBOBOXTAIOIENMCS IIPU PAIVIOAKTUBHOM PACIIAJE.
OIIPE/IEJIEHUE [TPOJIYKTOB SIZIEPHOI PEAKIIHN.
BLIYMCIEHUE DHEPTHMN, OCBOBOXKIAIOIIENCS TIPU SIEPHBIX PEAKIMAX. IIOHUMAHUE
[PEUMYIIECTB U HEJOCTATKOB HCIIOJIb30BAHUS ATOMHOW  DHEPTUU U
MOHM3UPYIOIINX U3JIYUEHUI B [TPOMBIILIIEHHOCTH, MEIULVHE.
WI3JIOKEHUE CYTH DKOJIOIMYECKUX IIPOBJIEM, CBSI3AHHBIX C BUOJIOTMUECKIM
JIECTBUEM PAIMOAKTUBHBIX U3JIYUEHMIA
TIPOBEAEHUE KJIACCU®UKALIMM DJEMEHTAPHBIX YACTHUI[ [0 HUX ®OU3MYECKUM
XAPAKTEPUCTUKAM (MACCE, 3APSI/TY, BPEMEHM )XWU3HH, CITUHY U T.J1.).
TTOHUMAHME LIEHHOCTEI HAYYHOT'O ITO3HAHMSI MUPA HE BOOBLIE JUUISl YEJIOBEUECTBA
B IIEJIOM, A JUISI KAJKIOT'O OBYYAIOIIETOCS JIMYHO, LIEHHOCTE OBJIAIEHIS
METOJIOM HAYYHOI'O [TO3HAHUS JJIs JOCTKEHUS VCIIEXA B JIIOBOM BUJIE
[IPAKTUYECKOI JIESITEJIBHOCTU

7. BOJIIOLIUS BCEJIEHHOM

CTPOEHME U PABBUTUE
BCEJIEHHOI

HABJIIOJEHYE 3A 3BE3JAMHU, JIVHOI U TNIAHETAMMU B TEJIECKOIL. HABJIIOIEHUE
COJIHEYHBIX IISTEH C IIOMOILBIO TEJIECKOIIA U COJTHEUHOI'O DKPAHA.

M cnob30BAHUE MHTEPHETA J1J151 TIOUCKA M30BPAXKEHUN KOCMUYECKIUX OBBEKTOB U
HHOOPMAIIMHN OB UX OCOBEHHOCTX OBCYXJEHUE BO3MOXHBIX CIIEHAPUER
3BOJIIOLIMY BCETEHHOM. MICTIOJIb30BAHUE IHTEPHETA JIUISI [TIOMCKA COBPEMEHHOI
UHOOPMAIIUHI O PASBUTHUN BCEJIEHHOM. OIIEHKA MH®OPMAILMH C TTO3ULIHA EE
CBOWCTB: JIOCTOBEPHOCTH, OBBEKTUBHOCTH, ITOJIHOTHI, AKTY AJIBHOCTH M T. ]I.




COJIEPYKAHUE OBYYEHIS X APAKTEPUCTUKA OCHOBHBIX BUJIOB JIESTEJLHOCTU CTYAEHTOB (HA YPOBHE YUEBHBIX
JIEACTBUIA)

OBOJIIOIMA  3BE3/l. [MIIOTE3A| BBIUMCIIEHUE SHEPT MU, OCBOBOXIAIOUIENCS TTPU TEPMOSIJIEPHBIX PEAKIIVSIX.
TMTPONCXOXIEHUS COJHEYHO| DOPMYJIMPOBKA IPOBJIEM TEPMOSIZIEPHOIM SHEPTETHUKH.

CUCTEMBI OBbSCHEHUE BJIMSHUS COJTHEYHON AKTUBHOCTU HA 3EMJTIO. [IOHUMAHUE POJIU
KOCMMUYECKHX UCCEAOBAHUI, UX HAYYHOT'O U SDKOHOMUYECKOI'O 3HAYEHHSL.
OBCYXJIEHUE COBPEMEHHBIX T'MIIOTE3 O ITPOUCXOXAEHUN COJTHEYHOIM CUCTEMBI




YYEBHO-METOANUYECKOE U MATEPHUAJIBHO-
TEXHUYECKOE OBECIIEYHEHHE ITPOI'PAMMBbI
YUYEBHOU JUCHUIIJIMHBI OY .09 ®U3UKA

Jns ocBoenus nporpammbl yueOHo aucturminabl OY /(.09 ®duszuka obopynoBaH
y4eOHBIN KaOUHET.

B cocraB kabunera (u3uku BXOIUT jdabopaTopusi ¢ JaOOPAHTCKOW KOMHATOM.
[lomemenne kabunera  Gu3MKKM  yJoBieTBopseT  TpeboBaHusiM  CaHutapHo-
samuAeMHOIOTHIecKuX mpaBui 1 HopMatuBoB (CanlluH 2.4.2Ne 178-02)u ocHarmieHo
TUTIOBBIM 00OPYJIOBaHHWEM, B TOM YHUCJIE CHEIUATN3UPOBAHHON Y4eOHOU MeOenbio u
cpencTBaMu OOydYeHHUs, JOCTATOYHBIMH JJIsl BBIMOJHEHUS TPeOOBaHWN K YPOBHIO
MOATOTOBKU 00YJaIONTUXCS.

B kabunere ecTh MyJIbTUMEIHMHHOE O0OOpYyJAOBaHHE, IOCPEJACTBOM KOTOPOTO
YYaCTHHKMA 00pa3oBaTeNbHOTO TIpollecca MOTYT TMPOCMATpUBaTh BHU3YaJTbHYIO
uH(popMaIuio 1o GU3MKe, CO3/AaBaTh NPE3EHTAIMHU, BUACOMATEPUATIHI .

B coctaB yueOHO-METOAMYECKOTO M MaTepUaIbHO-TEXHUYECKOTO OOecreyeHus
nporpaMmbl yueoHou aucturiuabl OY J1.09 ®usuka, BXOIAT:

¢ MHOTO(YHKIIMOHAJIbHBIA KOMILIEKC MPENoaBaTeis;

 HArJSHbIC TOCOOUS (KOMILUICKTHI YYeOHBIX TaONHMIl, IUIakaThl: «Du3ndyeckue

BEJIMUMHBI ¥ (PyHJaMEHTAIbHbIC KOHCTAHTBI», “MeXIyHapoHas CUCTEMA €IUHUI]
CU», ddlepuomuueckas cucTeMa XUMHUYeCKUX sneMeHToB .M. MennaeneeBa»,
MOPTPETHI BBIAIONINXCS YICHBIX-(DU3UKOB U ACTPOHOMOB);

« MHPOPMAIMOHHO-KOMMYHHUKATHUBHBIE CPEJICTBA;

+ JKpaHHO-3BYKOBBIE ITOCOOHS;

+ KOMIUJICKT 3JIEKTPOCHA0XKEHNS KaOuHeTa PU3UKY;

+ TEXHUYECKHUE CPEJCTBA OOYUCHHS,

« JEMOHCTpalroHHOe oOopyaoBaHue (00IIEro Ha3HAYCHHUS W TEMAaTHYSCKUE
HaOOPBI);

« naboparopHoe 00opymoBanue (00IIero Ha3HAYCHHS U TEMaTHYECKHUE HAaOOPhI);

 CTAaTUYECKHE, TUHAMUYECKHE, TIEMOHCTPALIMOHHBIE U Pa3/IaTOYHbIE MOJIEIIH;

+ BCIIOMOTaTEJIbHOE 000PYI0BAHUE;

+ KOMIUIEKT TEXHUYECKOU JOKYMEHTAIIMH, B TOM YHUCJIE MMaclopTa Ha CPeICTBA

0oOy4eHHs, HHCTPYKLIUH 110 UX UCTIOJIb30BAHUIO U TEXHUKE O0€30MaCHOCTH;

+ OnOMMOTEeYHBIN (HOHI.

B Oubnmoreunsrii (GoHI BXOmAT y4eOHUKH, Y4EOHO-METOMNMYECKHE KOMIUICKTHI
(YMK), o6OecneumBaromue ocBocHue yueOHoM mucuumumbabel OY]].09 ®usmka,
PEKOMEHJIOBAaHHbIE ¥ JIOMYIICHHBIC JUISI WCIOJB30BaHUS B MPOQPECCHOHAIBHBIX
00pa3oBaTeNbHBIX OpPraHU3ANMSIX, PEATU3YIOMUX O00pa30BaTEIbHYIO MPOTPAMMY
cpennero oobmiero oopazosanus B npeaenax ocBoenus OIIOIT CIIO na 6a3e 0ocHOBHOTO
00111ero 0Opa3oBaHUs.

B mpomecce ocBoenuss mnporpammbl  yueOHou auctuiuimael OY]J[.09 ®dusuka
CTYJIEHTbl UMEIOT BO3MOKHOCTb JIOCTYNa K 3JEKTPOHHBIM Y4YEOHBIM MaTepuajiaM Io
(bu3nKe, UMEIOIIUMCS B CBOOOTHOM JIOCTyIE B ceTH MHTepHET (3JIEeKTPOHHBIM KHHUTraM,
NpakTUKyMaM, TectaMm, Matepuanam EI'D u np.).



JIMTEPATYPA

st cTyieHToB

Msxkumes I'.5., bByxoBueB b.b., Corckuit H.H. ®u3uka 10 knacc YueOHuk ais
ob1eo0pa3oBareNbHbIX opranu3anuii- M., «Ipocsemenne», 201 7r.

Msxumes I'.4., byxosues b.b., Yapyrun B.M. ®usuka 11 knacc YueOHuUK ais
o0meoOpaszoBarenbHbIX opranu3anuii- M., «Ipocsemenue», 2017r.

PeivieBnu A.Il. ®us3uka. 3amauank 10-11k1. — M., Jipoda, 2017.

Tpodumona T./., ®upcos A.B. ®uszuka 1y npodeccuit 1 cnennaabHOCTEN
TEXHUUYECKOTO M €CTeCTBEHHO-Hay4YHOro npoduieit: Coopuuk 3axad. — M., 2016.

s npenogaBareei

Konctutynus Poccuiickoit ®eneparyu (MpuHATAa BCEHAPOIHBIM T'OJOCOBAHUEM
12.12.1993)  yueToM MONpPaBOK, BHECEHHBIX (eaepalbHbIMH KOHCTUTYILIMOHHBIMU
3akoHaMu P® o mnompaBkax k Koncturymum P® ot 30.12.2008 Ne 6-DK3, or
30.12.2008Ne 7-DK3) // C3 PD. — 2009. —Ne 4. —Cr. 445.

denepanbHbiii 3akoH 0T 29.12. 2012Ne 27303 (B pen. denepaibHBIX 3aKOHOB OT
07.05.2013Ne 99-03, ot 07.06.2013Ne 120-®3, ot 02.07.2013Ne 170-®3, ot
23.07.2013Ne 203D3, ot 25.11.2013Ne 3173, or 03.02.2014Ne 11-®3, ot
03.02.2014 Ne 1503, ot 05.05.2014Ne 84-®3, or 27.05.2014Ne 135D3, or
04.06.2014Ne 148-®3, ¢ usm., BHeceHHbIMU DeaepabHbIM 3akoHOM 0T 04.06.2014Ne
145-03) «O6 obpazoBanuu B Poccuiickoit deaepannm».

[Tpuka3z MunuctepcTBa oOpazoBanus u Hayku PD «O06 yTBepxkaeHnn (eneparbHOro
TOCYJJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CpeaHero (IMOJHOro) oOIIero
oOpaszoBanus» (3apeructpupoBad B Muntocte PO 07.06.2012Ne 24480).

[Ipuka3z Munobpraayku Poccuu ot 29.12.2014Ne 1645 € BHECEHHHM HW3MEHEHHH B
[Tpuka3 MunucrepctBa o0pa3zoBanusi u Hayku Poccutickoit denepamuu ot 17.05.2012
Ne 413 ‘O6 yrtBepxkaenun GenepabHOTO TOCYAAPCTBEHHOTO O00pa30BaTEIBHOTO
CTaHmapTa cpeaHero (IoJHOro) o0Iero oopa3oBaHus .

[Tucemo [lemaprameHTa rocy1apCTBEHHON MOJUTHKU B chepe MOArOTOBKU pabounx
kanpoB u JIIIO Muno6puayku Poccun ot 17.03.2015Ne 06-259 ®exkomennmanuu 1o
OpraHW3allMi TIOMYyYEHUsS CpeaHero oOmero oOpa3oBaHMsl B TPEAeax OCBOCHUS
o0pa3oBaTeNbHBIX MPOTpaMM CpemHero MmpodecCHOHANTBHOTO 00pa3oBaHUs Ha 0asze
OCHOBHOTO  oOmiero  oOpa3oBaHusT C  y4eToM  TpeboBaHuUM  deaepaabHbIX
rOCy/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB M MOJTydaeMod mpodeccuu Win
CTHEIMAILHOCTH CPEeTHEr0 MPOo(hecCHOHAIEHOTO 00pa30BaHUS.

denepanbhbiii 3akoH 0T 10.01.200Ne 7-03 «O0 oxpaHe OKpyKaromieit cpean» (B
pen. ot 25.06.2012¢ u3m. ot 05.03.2013) /C3 PD. — 2002. —Ne 2. —Cr. 133.

JImumpuesa B. ®., Bacunves JI. . duzuika 115 nmpodeccuii U creruaibHOCTen
TEXHUYECKOTO MPOUJIsi: METOIUUECKUE PEKOMEHIAIMU. MeTO 1. Tocodue. — M., 2015.

HNuTepHer- pecypcsl

H-P 1 http://www.edu.yar.ru/russian/pedbank/sor_uctrah
bank nemarornueckoro omsITa

H-P 2 Poccuiickuii 061eodpaszoBatenbHbiii moptan http://www.school.edu.ru/




