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IHHOACHUTEJBbHAA 3AIINCKA

[Tporpamma o6mieoOpazoBaTenbHON y4eOHON MUCIUIUIMHBI «DuU3nKa» MpeaHa3HaYeHa
JUIsE U3ydeHus (QU3MKU B MpodeccHOHANbHBIX 00pa30oBaTeNbHBIX OpPraHMU3AlMIX CPEIHEro
npodeccCHoHaNBLHOTO 00pa30oBaHMs, PEATU3YIOIMIUX 00pa30BaTEIbHYIO MPOTPAMMY CPEIHETO
oOmiero o0pa3oBaHMs B Mpezesiax OCBOSHHUS OCHOBHOMW IMpodeccnoHalbHOM 00pa3oBaTeinbHON
nporpammbl CITIO (OITIOIT CIIO) na 6a3e ocHOBHOro 00miero oOpa3oBaHUsl MPU MOATOTOBKE
KBATH(UIIMPOBAHHBIX pabounx, ciayxkamux 1o npodeccun 15.01.05 Cpapmuk (pydyHoll u
YaCTUYHO MEXaHU3WPOBAHHON CBApKHU (HATUIaBKH
[Iporpamma paspaborana Ha ocHoBe TpeboBanmii PI'OC cpemnero oobmero oOpa3oBaHus,
OPEIbABISEMBIX K CTPYKTYpE, COJACPKAHUIO U PE3yJIbTaTaM OCBOCHHS Y4EOHOH IUCIUILIIMHBI
«®Du3nKa», B COOTBETCTBUM ¢ PexomMeHIanusiMu 1o opraHu3aluy MOJydeHHs] CPeHEro oOiero
00pa30oBaHUs B MpeJiesIax OCBOCHUS 00pa30BaTeIbHBIX IPOrpaMM CPETHETO MPOPEeCCHOHATEHOTO
oOpa3oBanusi Ha ©0a3e OCHOBHOro o0miero ooOpazoBanus ¢ yderoMm IlpumepHON OCHOBHOM
00pa3oBaTeNbHONW MPOrpaMMBbl  CpelHEero oO0mero o0pa3oBaHMs, OJOOPEHHOH pelIeHneM
benepanbHOro y4eOHO-METOAMYECKOTO OO0BEIUHEHHS 10 001ieMy 00pa30BaHUIO (IPOTOKOJ OT
28 mtons 2016 r. Ne2/16-3), B o6beme 180 gacos.
Copepxanue nmporpaMmbl «PU3MKay HAMPABICHO HA JOCTHKEHUE CICAYIOIIUX Yyeell:
° OCBOCHHE 3HAHUI 0 (PyHIaMEHTATBHBIX (PU3NIECKUX 3aKOHAX W MPUHIIUIAX, JIEKAIIUX B
OCHOBE COBpEMEHHOU (pr3nuecKkoi KapTHHBI MUPa; HauboJee BaKHBIX OTKPBITHIX B 00JacTH
¢u3uKHM, OKa3aBIINX OINPEEIISAIONIee BIMSHAE Ha PA3BUTHE TEXHUKU M TEXHOJIOTHH;, METOJaX
HAYYHOTO MMO3HAHUS TPUPOJIBI;
° OBJIA/ICHUE YMEHHUSMH MPOBOIAUTH HAOIIOICHUS, IUTAHUPOBATH U BBHIITOJHSATH
OKCTIEPUMEHTHI, BBIIBUTATH TUIIOTE3bI U CTPOUTH MOJAEIH, TPUMEHSTH MTOJyYCHHbIE 3HAHUS 110
buznke 151 00bSICHEHUS Pa3HOOOPA3HBIX (PU3MUECKUX SBJICHHI U CBOMCTB BEIIECTB;
NPaKTUYECKH UCTIOI30BATh (PU3NUECKHUE 3HAHMSI, OIICHUBATh IOCTOBEPHOCTh
€CTEeCTBEHHO-HAyYHOW MH(POPMALINY;
° pa3BUTHE TTO3HABATENbHBIX HHTEPECOB, NUHTENIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B TIpoliecce NPUOOpeTeHns 3HaHUH U YMEHHH 10 (PU3HKE C MCIIOJIb30BaHUEM PA3IMUHBIX
MCTOYHHUKOB HH(OPMAITH U COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTHIA;
° BOCIIUTaHHE YOS KJCHHOCTH B BO3MOXHOCTH ITO3HAHUS 3aKOHOB IIPUPO/IbI,
UCTIOIB30BaHUS TOCTHKECHUH (QU3UKHU Ha OJIaro pa3BUTHSI YEIOBEUESCKOW ITUBIITN3AINH;
HE00XO0/IMMOCTH COTPYJHUUYECTBA B IPOIIECCE COBMECTHOTO BBIMIOJIHEHUS 33/1a4, YBAKUTEILHOTO
OTHOIIEHHSI K MHEHHIO OTIIIOHEHTA TPU 00CYKICHUH MPOOJIeM eCTECTBEHHO-HAYYHOTO
COJIepKaHHUsI; TOTOBHOCTU K MOPaJIbHO-3TUYECKOM OIL[EHKE UCIOIb30BaHUS HAYYHbIX
JOCTHKEHUH, YyBCTBA OTBETCTBEHHOCTH 3a 3aIUTY OKPY)KAIOIIEH CPEIbI;
° UCIIOJIb30BaHNE MPUOOPETEHHBIX 3HAHUI U YMEHUUN TSI PEIICHUS MTPAKTHIECKUX
3aJ1a4 MOBCEAHEBHOMN KU3HU, 0OecreueHus: 0€30MacHOCTH COOCTBEHHOM KU3HHU, PAllMOHAILHOTO
IPUPOIONIOIB30BAHUS U OXPaHbl OKpYXKaroIeil cpesibl U BO3MOXKHOCTb
MPUMEHEHHSI 3HaHUH MTPH PEIICHUH 3a71a4, BOZHUKAIOIINX B ITOCIEAYIOMIEH MpodecCHOHATBHOM
NeSITeTIbHOCTH.
Bubl KOHTpOJIA: TEKYINNA, TPOMEKYTOUHBIH.
[IpennoururenbHble GOPMBI OpraHU3aUU YIeOHOTO MpoIiecca: JEKIUU, YPOKH- TPAKTUKYMBI,
KOMOWHUPOBAHHBIE YPOKH U UX COYETAHUSI.

OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIHUATIIAHBI «®HU3UKA»

B ocHoBe yueOHOM nucuuruinHbl «PU3MKay JIEKUT YCTAaHOBKA Ha (POPMUPOBAHUE y CTYJIEHTOB
CUCTEeMBbl 0a30BbIX MOHATHH (DU3MKMU U TPENCTaBICHUH O COBPEMEHHON (PU3MUECKOM KapTHHE
MUpa, a TaKKe BbIpA0OTKAa YMEHUN NMPUMEHATH (PU3MUECKHe 3HAaHUA, KaK B MpodeccrnoHalbHOMN
JESATENIBHOCTH, TAaK U AJIs PELIEHUS )KU3HEHHBIX 3a]1a4.

MHorue moJNoXKeHUs,, pa3BUBaeMble (DU3MKOW, pAaccCMaTPUBAIOTCS KaK OCHOBA CO3JAaHUSA U
UCIIOJIb30BaHUS MH(POPMAIIMOHHBIX U KOMMYHHKaMOHHbIX TexHonoruil (MKT) — omnoro u3
Han0oJiee 3HAYMMBIX TEXHOJOTHUECKUX JOCTHKEHUH COBPEMEHHOM LIMBUIIN3ALIHH.



®u3uka Jaet KJto4d K NOHMMAHWIO MHOTOYMCIIEHHBIX SIBJIEHUH U IPOLIECCOB OKPYXkKAIOIIET0 MUpa
(B €CTECTBEHHO-HAyUHBIX 00JacTsAX, COLMOJIOIMH, SKOHOMHKE, S3bIKE, JIUTepaType U Aap.). B
¢usuke (GopMUPYIOTCSI MHOTHME BHIBI JEATENBHOCTH, KOTOpPbIE HMMEIOT MeTarpeIMeTHBIN
xapaktep. K HuM B nepByro odepenb OTHOCSTCA: MOJEIMPOBAHHE OOBEKTOB U IIPOLIECCOB,
OPUMEHEHHE  OCHOBHBIX  METOJOB  IIO3HAHUS, CHCTEMHO-MH(GOPMALMOHHBIA  aHANIU3,
(GopMynupoBaHUE THUIIOTE3, aHAIN3 M CHUHTE3, CpaBHEHHE, O00O0OIIeHHe, cHucTeMaThu3alus,
BBISIBJICHHE TPUYMHHO-CIIEJCTBEHHBIX CBS3€H, IMOWCK AaHAJIOIrOB, YNpPaBICHHE OOBEKTAMH U
npoueccamu. MIMEHHO 3Ta JMCLMIIIMHA TO3BOJSET IO3HAKOMMUTH CTYACHTOB C HAay4HBIMU
METOJIaMH MO3HAHUS, HAYYUTh UX OTINYATh TMIIOTE3Y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.
®dusnka nuMeeT O4YeHb OOJIBIIOE M BCEBO3PACTAIOIIEE YHUCIO MEXIUCLHUIUIMHAPHBIX CBs3EH,
IpUYEM Ha YpPOBHE, KaK IIOHATUHHOIO ammapara, TaK M HHCTPYMEHTapus U sBIsIeTCA
METOJUCUUIUIMHOM, KOTOpas MpEeNoCTaBIAeT MEKIUCUUIUIMHADHBIA S3BIK [UISl  OIMCAHHUSA
Hay4YHOM KapTUHBI MUDA.

®du3snka ABIAETCS CUCTEMOOOPA3YIOIUM (PAKTOPOM sl €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
MIPEIMETOB, MOCKOIBbKY (PU3UUECKHE 3aKOHBI JIEKAaT B OCHOBE COJCpXKAHUSA XUMHH, OMOJIOTHH,
reorpa(uu, aCTPOHOMMH U CIIELUAIBHBIX JUCLMIINH (TEXHUUYECKash MEXaHHUKa, IEKTPOTEXHUKA,
AIIEKTPOHUKA M Jp.). YueOHas aucuumuinHa «®Pu3MKa» CO3/1aeT YHUBEpCalbHyIO 0azy miis
u3ydeHus o0IenpopecCHOHaNbHbIX U CHELHANbHBIX TUCHMIUIMH, 3aKjiajbiBas (yHIAMEHT JUIs
HOCJIEIYIOEro 00y4eHUs CTYIEHTOB.

IIpodunbHas cocTaBisitonas 001e00pa3oBaTeIbHON AUCHUILINHBL «DU3UKa) peanu3yercs B
COJepKaHUU OOydYeHUs, KOJIMYECTBE 4YacOB, BBIIEISAEMBIX HA H3YYEHHE OTICIBHBIX TEM
IpOTrpaMMbl, IIyOMHE MX OCBOEHHs CTyJIEHTaMHU, 00beMe U XapaKTepe MPaKTUUYECKUX 3aHATUH,
BUJIaX BHEAYIUTOPHOIN CaMOCTOATEIbHONU PabOThI CTYJEHTOB.

IIpu ocBoenun cnenuanbHocTe CIIO TexHuueckoro npoguias MNPoQecCHOHATBHOTO
oOpa3oBaHus (u3HMKa U3ydaeTcs Ooyee yriayOJaeHHO, Kak npoduibHas ydeOHas TUCITUILIMHA,
YUUTBIBAIONIAsA CHENU(PUKY OCBAaUBAEMbIX CIIELUAIBHOCTEH.

B conepxannn yueOHOM TUCIUITIIMHBI «(DU3HUKa» MPH MOATOTOBKE 00YJaIOIUXCs Mo mpodeccuu
«08.01.24 Mactep CTONSPHO-IUIOTHUYHBIX, MAapPKETHBIX M CTEKOJbHBIX paboT» MpoduiIbHON
COCTaBIsOLIEH SABISIIOTCS  paszznensl  «MexaHuka», «OCHOBBI MOJEKYJIApHOU (U3UMKKU U
TEPMOJMHAMHUKHY, «DJIEKTPOAMHAMHUKA» U OCOOEHHO, TEMbI 3KOJOIMYECKOIO COJEpXaHHUA,
IPUCYTCTBYIOLUX MMOYTH B KAXKJOM paszele.

Teopernueckue cBeaeHUs MO (U3KMKE JOMONHSAIOTCS JIEMOHCTpAlMsIMU M JIaOOpPaTOPHBIMU
paboramu.

[IpodunbHas  HampaBIEHHOCTh  OCYLIECTBISETCS ~ TakkKe NYTEM  YBEIMYEHHMS  JIOJHU
CaMOCTOSITENIbHON PadOThl CTYJIEHTOB, Pa3lWYHbIX (OPM TBOPUECKOH pabOThl (IIOATOTOBKHU U
3alUThl  pedepaToB, MPOEKTOB), PACKPHIBAIOIIMX BAXXHOCTb W 3HAYMMOCTh TEXHHYECKOTO
npouis BEIOpaHHOM CHEUaIbHOCTH.

MECTO YYEFHOW JUCIHUILIMHGI B YYEFHOM ILJTAHE

VYyeOnas gucnumuinHa «®Dusmnka» sBisercs y4eOHbIM MPEIMETOM 00s3aTeNbHON MpeaMeTHON
obmnactu "EcrectBennbie Hayku" ®I'OC cpennero obmiero oopazoBaHus.

B mnpodeccronanbHbIX 00pa30BaTENbHBIX OpPraHU3alUsAX, peaTu3yloUX o00pa30oBaTebHYIO
nporpaMMmy cpenHero oomiero oOpasoBanust B mpenenax ocoeHuss OITOII CIIO na 6aze
OCHOBHOrO o0miero oOpa3zoBaHus, ydeOHas guciuiuimHa «®Pu3nKa» H3ydaercs B
obmieoOpazoBarenbHoM Iukie ydeOHoro twiana OITOIT CITO na 6a3e OCHOBHOTO OOIIETO
oOpasoBaHus ¢ mojlydeHueM cpeanero oomero oopazosanus ([TITKPC).

B yuebnbix muanax IIIIKPC yuebnas mucummianHa «®Pusnka» BXOIUT B COCTAaB OOLIMX
0011eo0pa3oBaTeabHbIX y4E€OHBIX AUCHMILINH, (GOPMUPYEMBIX M3 00S3aTENbHBIX IMPEIMETHBIX
obnacreii ®I'OC cpeanero obmiero obpazoBanus, ans npodeccuit CIIO cooTBETCTBYIOIIETO
npod st mpodeccuoHaIbHOTO 00pa30BaHMS.



PE3YJIbTATBHI OCBOEHU S YYEFHOM JUCIUATLIUHBI

OcBoeHnue conepkaHust yueOHoH TucuuIiInebl «Pu3nkay o0ecreunBaeT JOCTHKEHHUE
CTY/ICHTaMH CJIEYIOINX PE3YIbTaTOB:

° JUYHOCIMHBIX:

- YYBCTBO I'OPJIOCTH M YBa)XKEHUS K UICTOPUH U JOCTHKEHHUSIM OT€UECTBEHHON (PU3NUECKOit
HayKd; (U3NYECKH TPaMOTHOE TIOBEJICHNE B MPO(heCCHOHANIBHOM NesTEIbHOCTH U OBITY MPH
oOpalieHnu ¢ npudopamu U yCTpolcTBaMy;

- TOTOBHOCTb K IIPOJOJDKEHHIO 00pa30BaHuUs M MOBBIIIEHUS KBATH(UKAUN B M30paHHOM
po¢eCCHOHATIBLHOM 1eATENbHOCTH U 00BEKTUBHOE OCO3HAHUE POJIH (PU3MUYECKUX KOMIIETCHIIUN
B 3TOM;

- YMEHHUE UCII0JIb30BaTh JOCTHXKEHUS COBPEMEHHON (PU3NUECKON HAayKHU U (PU3NYECKUX
TEXHOJIOTUH [T TOBBIIIEHUS] COOCTBEHHOT'O HHTEIJICKTYAIbHOTO Pa3BUTHSI B BEIOPaHHOM
npodecCHOHAIBHON 1A TeIbHOCTH;

- YMEHHUE CaMOCTOSITETILHO T00BIBaTh HOBBIE [T ce0s (hU3nUYecKre 3HaHUS, UCTIONB3Ys IS
3TOr0 JOCTYIHbIE HCTOYHUKH HUH(POpPMAIIUH;

- YMEHHUE BBICTPAaUBATh KOHCTPYKTUBHBIC B3aMMOOTHOIICHHUS! B KOMaH 1€ 110 PELICHUIO
00IIIMX 3a7a4;

- YMEHHUE YIPABJIATh CBOCH MO3HABATEIBHOM EATETHHOCTHIO, TPOBOIUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOT'O MHTEIIEKTYaJIbHOTO Pa3BUTHS;

- CHOCOOHOCTH MPOTUBOCTOSTH UACOJIOTUH SKCTPEMU3Ma, HAITMOHAIN3MA, KCeHO(DOOUH,
JVCKPUMUHALIAY TI0 COIMAIbHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHAJIHLHBIM IMPU3HAKAM U
JPYTUM HETaTUBHBIM COLIUAIBHBIM SBJICHUSIM

° MemanpeoMenHbIX:

- UCIIOJIb30BaHUE Pa3IMYHBIX BUJIOB [TO3HABATEIBHOM NESATEIbHOCTH IS PELICHUS

- ¢u3nUecKux 3a1a4, IPUMEHEHNE OCHOBHBIX METOJIOB IMO3HAHMS (HAOIIOIEHUS, OTIMCAHMS,
U3MEPEHUs, SKCIIEPUMEHTA) JUIsl U3YUYEHUS Pa3IMUHbIX CTOPOH OKpY Karomen
JNEUCTBUTEIILHOCTH,

- UCIIOJIb30BaHUE OCHOBHBIX MHTEIJIEKTYaJIbHBIX ONEepalii: MOCTAaHOBKH 33JauH,
dbopMyTUpOBaHUS TUIIOTE3, aHAJIM3a U CHHTE3a, CPaBHEHUsI, 0000IICHHS, CHCTEMAaTH3allUH,
BBISIBJICHHSI IPUYMHHO-CIICICTBEHHBIX CBSA3EH, MOMCKa aHAJIOTOB, (DOPMYIUPOBaHMS BHIBOJIOB
JUTSL U3YYEHHSI PA3IMYHBIX CTOPOH (PH3HUECKUX OOBEKTOB, SIBIICHUH U TPOIIECCOB, C KOTOPBIMHU
BO3HHUKAET HEOOXOIMMOCTh CTAIKUBAThCs B MpodeccuoHaIbHOM chepe;

- yYMEHHUE TeHepUPOBATh UICH U ONPEIEIISATh CPEICTBA, HEOOXOAUMBIE ISl MX PeaTH3alliu;
- YMEHHUE UCIOIb30BaTh Pa3InYHbIe HCTOYHUKH JUIs OJTy4YeHus: pU3ndeckoil nHpopmaimu,
OILICHUBAThH €€ JIOCTOBEPHOCTH;

- YMEHHUE aHAIU3UPOBATh U NMPEACTABIATh MHPOPMAIIUIO B pa3IMUHBIX BUJAX;

- yMEHUE IMyOJIUYHO MPECTABIATh Pe3yabTaThl COOCTBEHHOI'O MCCIIEJOBAHUS, BECTH
TMCKYCCHH, TOCTYITHO ¥ TADMOHUYHO COYeTasi coiepkaHue v (hOpMBbI IPEACTaABISIEMOI
uHpOpMaINH;

° npeomemmuix:

- c(OpPMHPOBAHHOCTb NPEACTABICHUI O POJIM U MECTe (PU3UKH B COBPEMEHHOM HAyYHOMH
KapTHHE MUpPA; TOHUMaHue (HU3UIECKOM CYIITHOCTH Habt01aeMbIX BO BeeneHHoM sBieHMiH,
poiu pu3KuKH B GOPMUPOBAHUN KPYTro3opa U (QyHKIIMOHAIEHOW I'PAaMOTHOCTH YeJloBeKa s
pelIeHHs TPaKTHYECKHUX 3a/1a4;

- BJIaJICHHE OCHOBOIIOJIATAIOIIMMHU (PU3NUECKUMU TOHATHIMHU, 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPHUSMH; YBEPEHHOE MCIIOJIb30BaHNe (PU3HMUECKON TEPMHUHOJIIOTUU H CHMBOJIHKH,
- BJIaJICHHE OCHOBHBIMH METOJJaMH HAYYHOT'O IO3HAHMSI, UCTIOIb3YEMBIMHU B (PU3HKE:
HaOJIF0ICHUEM, OTIMCAaHUEM, H3MEPEHHEM, SKCTIEPHMEHTOM;

- yMeHus 00pabaThIBaTh pe3ynbTaThl U3MEPEHUil, 00HAPYKUBATh 3aBUCUMOCTb MEXTY
(bU3n4EeCKUMU BETMUUHAMU, OOBSICHATD MOJTY4YE€HHBIE PE3yJIbTaThl U JI€J1aTh BHIBO/BI;

- c(OpPMHUPOBAHHOCTb YMEHUS peliaTh PU3NUECKUE 3a/1a4H;



- c(OpPMUPOBAHHOCTh YMEHUSI TPUMEHSTD MOJy4YECHHBIC 3HAHUS JIJIsl OOBSICHEHUS YCIIOBUI
npoTekaHus GU3NYECKUX SIBJICHUH B IpUpoe, TpopecCHoHaNbHON chepe u A NPUHATHS
MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HU;

- c(OPMHPOBAHHOCTH COOCTBEHHOM MO3MIIMHU 0 OTHOLICHHUIO K (PM3NYECKON HH(DOpMAIH,
MOJIy4aeMOM U3 pa3HbIX UCTOYHUKOB.

B peanuzamun TtpeboBanmii depepanbHBIX TOCYAapCTBEHHBIX O00Pa30BaTENbHBIX CTAHIAPTOB
obmero u mpodeccuoHaTbHOTO 00pa3oBaHMs HEOOXOJMMO YYHUTHIBATh Kak (OpMHUpPOBaHUE
YHHUBEPCATbHBIX YICOHBIX IEHCTBU, TaK U OOIIUX U MPEIMETHBIX KOMIICTCHIIUN IS TTOJTy4eHUS
JUYHOCTHBIX, METAIIPEIMETHBIX U MIPEAMETHBIX PE3yJIbTaTOB.

B mporpammy BKIIOUEHO cozepkKaHHe, HAalpaBJIeHHOE Ha (POPMHPOBAHUE y CTYAEHTOB OOIIUX
KOMITETECHILIMH, HeoOXoauMbIX i1 kadecTBeHHOro ocBoenuss OIIOIT CIIO na 6a3e OCHOBHOIO
o011ero o0pa3oBaHusl ¢ OJTYYCHHUEM CPETHETO 00IIero 0Opa3oBaHus U MPOrPaMMBI IIOATOTOBKU
KBATH(UIIMPOBAHHBIX paboumx, ciayxkanmx mo mnpodeccuun  08.01.24 Mactep cromsipHO-
TUIOTHUYHBIX, TAPKETHBIX U CTEKOJIbHBIX PadoT.

OK O01. BseiOupate cnocoObl pemieHus 3amad  Opo(ecCHOHATBLHONH  ACATEIBHOCTH,
MIPUMEHUTEIBHO K PAa3JIMYHBIM KOHTEKCTaM;

OK 02. OcymiecTBisATh MOUCK, aHAIW3 M HHTEPIPETAIMI0 MHPOPMAIMHU, HEOOXOIUMOU st
BBITTOJIHEHUS 33129 TPOPECCUOHATBHOMN IeATEIbHOCTH;

OK 03. IlmanupoBaThb M peaqu30BbIBaTh COOCTBEHHOE NPO(ECCHOHATHFHOE M JHYHOCTHOE
pa3BuTHE;

OK 04. PabGoTath B KOJUICKTHMBE M KOMaHJe, d(PEKTUBHO B3aMMOJICHCTBOBAThH C KOJUICTaMH,
PYKOBOJCTBOM, KJIMEHTAMH;

OK 05. OcymiecTBiaTh YCTHYIO U TUCHbMEHHYI0O KOMMYHHKAIIUIO HA TOCYJapPCTBEHHOM SI3BIKE C
Y4€TOM 0COOEHHOCTEN COLMAIIBHOTO U KYJIbTYPHOI'O KOHTEKCTA;

OK 06. TIposiBISTH TpaskJaHCKO-NIATPHOTUYECKYIO MO3HIMIO, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBE/IEHNE HA OCHOBE TPAJAUIIMOHHBIX O0IIEUEI0BEYECKUX LIEHHOCTEH;

OK 07. CozmelicTBOBaTh COXpAaHEHUIO OKPYKAIOIIECH Cpebl, pecypcocOepekeHnto, 3pPeKTHBHO
JENCTBOBATH B UPE3BBIUYAHHBIX CUTYAIIUIX;

OK 09. Mcnonbs3zoBaTh HHPOPMAIIMOHHBIE TEXHOJIOTHH B MPOPECCUOHANBHON 1€ATEIbHOCTH;

OK 10. Tlonmp3oBaTbesi MpOQecCHOHANBHONW TOKYMEHTAllMell Ha TOCYZapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX.

COJIEP)KAHUE YUYEBHOM JUCHUIIIUHBI
Beenenue

®dusnka — (yHJaMEHTaJIbHAs HayKa O MPUPOJIE.

EcrecTBEeHHO-HAay4HBI METOJ MO3HAHUSA, €r0 BO3MOXHOCTM M TPAaHMIBI NPUMEHUMOCTH.
OKCIepUMEHT U TEOpHs B MpoLiecce MO3HAHUS Npupoabl. MojienupoBanue Gpu3nyeckux sBICHUN
U 1poueccoB. Poib 3KCIIepUMEHTa M TEOpUH B MpoOIEcCe MO3HaHUs NpUpoasl. Pusndeckas
BenuunHa. [lorpemHocTy u3MepeHuil ¢uszndyeckux BenuuyuH. dusndeckue 3aKoHbI. ['paHUIBI
NPUMEHUMOCTH (u3nuecKux 3akoHOB. [loHsTHe O Qu3myeckoil kapThHEe MHpa. 3HAYEHUE
¢u3uku npu ocBoenuu npodeccuii CIIO u cnermansHocTei CIIO.

1. MexaHuka

Kunemaruka. Mexannueckoe paswkeHue. Ilepememenne. Ilyte. Ckopocts. PaBHOMepHOE
NPSIMOJIMHEMHOE JIBM)KEHHME. Y CKOpeHHe. PaBHOnEpeMeHHOE MNPSIMOJUHENHOE JBUKEHUE.
CBobosnHoe maneHue. [[BwkeHue Tena, OPOLIEHHOrO MOJ YIJIOM K TOpH30HTY. PaBHOMepHOe
JIBUJKEHHE 110 OKPYKHOCTH.

3akonbl Mexanuku HerotoHa. Ilepsiii 3akon Hetotona. Cuna. Macca. Umnynbsc. Bropoit 3akoH
Hprorona. OCHOBHOM 3aKOH KJIACCHYECKOM JuHaMHKHA. Tpetuid 3akoH HproToHa. 3akoH
BCEMHMpHOI0 TAToTeHus. I 'paButanmonHoe moje. Cuna Tsxectu. Bec. CrnocoObl m3aMepeHus
Macchl Tesl. CHITbl B MEXaHUKE.



3aKOHBI COXpAHEHUs B MEXaHMKe. 3aKOH COXpaHeHUs uMNynbca. PeakTuBHOE nBHkeHue. Pabora
cuinbel. PaboTa moTeHNMAambHBIX CWJI.  MomHOCcTh. OHeprusa. KuHerwdeckas SHEprusi.
[ToreHnnanbHas 3HEpPrusl. 3aKOH COXpPAHEHHs MEXaHWU4eCKOW sHepruu. lIpuMeHeHue 3aKOHOB
COXpaHEHHS.

JlemoHCTpanuu

3aBUCUMOCTh TPAEKTOPHUU OT BHIOOpA CUCTEMBI OTCUETA.

Buibl MexaHNYECKOTO JBUKEHHUSL.

3aBUCHMOCTbh YCKOPEHHUS TeJIa OT €r0 MacChl U CUJIbI, IEUCTBYIOIIEH Ha Teno. CII0kKEHUE CUIl.
PaBeHCTBO M INPOTHMBOIOJIOKHOCTh HANPABJIECHUS CUJI JAEUCTBUS M IPOTHUBOJACHCTBUS.
3aBUCUMOCTh CHJIBI YIPYTOCTH OT AepopMaliui.

Cunel TpeHus.

HesecomocTs.

PeaktuBHOE NBHKEHUE.

[lepexon moTeHNIMAIBLHON YHEPTUH B KHHETUUYECKYIO 1 0OpaTHO.

JIaboparopHbie pabOTHI

UccnegoBanue ABMKEHUS Tena MOJ AEMCTBUEM TOCTOSIHHOM CHJIBI.

N3ydeHue 3aKkoHa COXpaHEHHUS UMITYJIbCA.

CoxpaHeHre MEXaHMYECKOW SHEPTUH MPU JBUKEHUU Tea MOJ ACUCTBUEM CUIT TSHKECTH

U yIPYroCTH.

CpaBHeHue pabOThI CUJIBI C K3MEHEHHUEM KHHETHYECKOM SHEPTUu Tena.

W3yuenmne 0coOOCHHOCTEH CHUIIBI TPEHHSI (CKOJBKEHUS).

2. OCHOBBI MOJIEKYJISIPHON (PU3UKU U TEPMOJAUHAMUKH

OCHOBBI MOJIEKYJIIpHO-KMHETHUYECKON Teopuu. MpaeanbHblii ra3. OCHOBHbIE IIOJIOKEHUS
MOJIEKYJIIPHO-KMHETHYECKOW Teopuu. Pa3mepbl M Macca MOJIEKYJd M aToMOB. bpoyHOBCkoe
nswkenue. Juddysusa. Cuwiibl U 3HEprusi MeXMOJEeKyIsipHOro B3aumojeictsus. CrTpoeHue
ra3o00pa3HbIX, XKUIKUX H TBEPABbIX Tell. CKOPOCTH ABIDKEHHSI MOJEKYT U UX H3MEpEHHeE.
Wneanpueiii ra3. JlaBnenue raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON TEOPHUHU
razoB. Temmneparypa u ee usMepeHue. ['a30Bble 3aKOHBL. AOCONIOTHBIA HYJIb TEMIIEPATYpHI.
TepMmoanHaMuuecKas 1IKajga TEMIIEpaTypbl. Y paBHEHUE COCTOSHUS UACAIBHOrO ra3a. MoisipHas
razoBasi IOCTOSTHHAS.

OcHoBbl TepMoguHaMUKU. OCHOBHBIE TIOHATHUS U ONIpEAEIeHUs. BHYTpEHHS S3HEPTUs CUCTEMBI.
BuyTtpenHss sHeprusi uaeanbHoro rasa. Pabota u Terora kak (OpMbI Nepeiayd 3HEPTUU.
TennmoeMKkocTb. Y7enbHas TEIJIOEMKOCTb. YpaBHEHHME TeruioBoro Oananca. IlepBoe Hauano
TepMOAMHAMHUKU. AnuabatHbiii mnpouecc. [lpuHnun neiictBus TtemnoBod MamuHbl.  KITJ]
TEIJIOBOTrO  ABHrarens. Bropoe Hadano TepMoaMHAMHUKU. TepMoOaMHAMHYECKas IIKala
TeMIneparyp. XoJoAnabHble MallIMHbI. TernoBble neuratenu. OxpaHa npupobl.

CaoiicTBa nmapoB. Mcnapenue u koHaeHcanus. HacblmeHHbIN nap U ero cBoiictBa. AG6contoTHas
U OTHOCHUTENIbHAsl BIAXXHOCTh Bo3ayxa. Touka pocel. Kumenue. 3aBUCMMOCTH TeMIEpaTypbl
KMUIICHUS OT JaBiieHus. Ileperperslil map 1 ero UCIoiIb30BaHUE B TEXHUKE.

CgolicTBa )XUAKOCTEH. XapaKTepUCTUKA )XKUAKOTO COCTOAHUS BemiecTBa. [[OBEpXHOCTHBIN ClOi
KUAKOCTU. DHEPIUs MOBEPXHOCTHOTO CJ10s. SIBJIEHMS HA IPAHULE )KUIKOCTH C TBEPABIM TEJIOM.
Kanwisipasle sABieHus.

CpolicTBa TBEpABIX Tel. XapaKTEPUCTUKA TBEPAOIO COCTOSIHMS BELIECTBA. YIPYIHME CBOMCTBA
TBEpAbIX Tel. 3akoH ['yka. MexaHWdeckHe CBOWCTBA TBEPHBIX Tel. TEIIOBOE paclIupeHHe
TBEPABIX TN U )KUAKOCTel. [1naBnenue u kpucraiusanus.

JlemoHCTpanuu

JIBr>xkeHre OpOYHOBCKHMX YACTHIL.

Hudpodysus.

V3MeHeHMe AaBIeHHs ra3a ¢ U3MEHEHUEM TeMIIEpaTyphl MPU MOCTOSHHOM 00beMe.
N3orepmuueckuii 1 n1300apHBII MPOIIECCHI.

V3MeHeHre BHYTPEHHEH SHEPTUH T IPU COBEPILICHUH PaOOTHI.

Moneny TeIIOBEIX ABUTATEIICH.



Kuneunune BOJBI TP MOHUKCHHOM J1aBJICHHUH.

[TcuxpomeTtp u rurpomertp.

SIBnenusa MMOBCPXHOCTHOT'O HATSIPKCHUA U CMaUBAHUS.
Kpucrannsl, amopdHbie BelecTBa, )KUAKOKPUCTAIUINYECKUE Tea.
JIaboparopHbie pabOTHI

N3mepenue BIaXHOCTH BO3TyXa.

I/IsMepeHHe MMOBCPXHOCTHOI'O HATSKCHUS JKUAKOCTH.
Habmonenue npornecca kpucranmnuzauuu M3yuenue nepopmanuu pactsoxenus. M3zyuenue
TCIIJIOBOI'0 paCllupCHUA TBEPABbIX TCIL.

N3ydenne ocoOeHHOCTEH TETIIOBOTO PACIIMPEHUSI BOJIBI.

3. DNeKTpoAHAMUKA

DJIEKTPUYECKOE T0JIe. DJIEKTPUUYECKUE 3apsAnibl. 3aKOH coxpaHeHus 3apsga. 3akoH Kyiona.
Onexkrpuueckoe nose. HanpsxeHHOCTh 31eKTpuuecKoro nosid. IIpuHnun cynepno3uuuy mnoseu.
Pabora cun  snekrpoctatrnueckoro  mons.  Ilorennuman.  Pa3HocTh  mOTEHIMANOB.
OKBUINIOTEHLMATbHBIE MOBEpPXHOCTU. CBA3b MEXKAY HANPSHKEHHOCTBIO U Pa3HOCTHIO
MOTEHIMAJIOB JJIEKTpHUUECKOro moiid. JuanexkTpuku B snekrpudyeckoMm mnosne. llonspusanus
JuaNeKTpukoB.  IlpoBomHuku B anektpuueckom 1none. Konpencartopsl. CoennHeHue
KOHJICHCATOPOB B 0Oarapero. DHeprus 3apssKeHHOrO KOHACHCATOpa. DHEPrusl 3JIEKTPHYECKOTro
HOJIS.

3aKOHBI TMOCTOSHHOTO TOKAa. YCJIOBHSA, HEOOXOAMMBIE Ui BO3HUKHOBEHHUS M MOIJCPKAHUS
ANEKTpUUECKOro Toka. Cuiia TOKa U IJIOTHOCTh TOKa. 3akoH Oma jist yuactka nenu 6e3 DJIC.
3aBUCUMOCTD 3JIEKTPUUYECKOIO0 COMPOTUBIICHUS OT Marepuana, JUIMHbI U TUIOU[aJH [ONEPEYHOIO
CEUEHHs TMPOBOJHUKA. 3aBUCHUMOCTb JJIEKTPUYECKOTO COINPOTUBICHUS IPOBOJHUKOB OT
TEMIIepaTypbl. DJIEKTPOABUKYIAs CHJIa MCTOYHUKA TOKa. 3akoH OMa Juisi TOJIHOM LIETH.
Coenunenue npoBOJHUKOB. CoOEIMHEHHE HCTOYHUKOB 3JIEKTPUUECKON HSHEpruu B Oarapero.
3akoHn [Ixoyns—Jlenma. Pabota u MOLTHOCTB AyieKTpUYecKoro Toka. TernaoBoe nelcTBre ToKa.
DneKTpuuecKuid TOK B MOIynpoBoAHHKax. CoOCTBEHHas MPOBOJMMOCTH MOJYIPOBOJHUKOB.
[TomynpoBOTHUKOBBIE TPUOOPHI.

MarnutHoe nosie. BekTop MHAYKIIMM MAarHuTHOTO IMojis. JleMCTBME MAarHWTHOIO IIOJIA Ha
IPSIMOJIMHEMHBINA IPOBOJHUK C TOKOM. 3akOH AMmepa. B3aumonelictBue TOKOB. MarHUTHBIN
notok. Pabora mo mnepeMerieHuio NPOBOJHUKA C TOKOM B MarHUTHOM none. [leiictBue
MarHMTHOTO NOJIA Ha ABMXKymMica 3apan. Cuna JlopeHna. OnpeneneHue yaenpbHOro 3apsia.
YckopuTenu 3apspKEHHBIX YaCTHIL.

OneKTpOMarHuTHas MHAYKLUSA. DJIEKTPOMarHuTHas MHAYKLUA. BUXpeBoe IeKTpuyecKoe MoJle.
CaMounaykuus. DHeprus MarHuTHOTO TOJISI.

JleMoHCTpanuu

B3anMopeicTBre 3apsyKeHHBIX TEIl.

IIpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

JIMBNEKTPUKH B JIIEKTPUUECKOM MOJIE.

Konnencaropsi.

TemnmoBoe AeHCTBUE AIEKTPUUECKOTO TOKA.

CoOcTBeHHas U MPUMECHAs! POBOAMMOCTD MOJTYITPOBOTHUKOB.

[TonynpoBOTHUKOBBIN THOJ.

Tpansucrop.

OmneIT Opcrena.

B3aumoaeicTBue NpoBOJHUKOB C TOKAMH.

OTKJIOHEHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

ONEeKTpOABUTATED.

DNeKTPOU3MEpPUTENbHbIE TPUOOPHI.

ONeKTpOMarHuTHas MHAYKIHS.

OnbiTel Dapajnes.

3aBucumocts OJIC caMOMHIYKIIMM OT CKOPOCTH W3MEHEHHUS CWJIbl TOKAa W HMHIYKTUBHOCTHU
IIPOBO/IHUKA.



PaGora anekrporeneparopa.

Tpancdopmarop.

JIaGopatopHbie pabOThI

N3ydenne 3akona Oma Juis y4yacTka LENH, MOCIeI0BAaTEIbHOTO U MAPAIIEIbHOIO COSIUHEHUS
MIPOBOJIHUKOB.

N3ydenue 3akona Oma AJ1s1 TOJTHOM 1IEMH.

N3yuenue siBieHUs 3IEKTPOMArHUTHOM UHTYKIIUH.

Onpenenenue kodphuMeHTa MOJIE3HOT0 IEHCTBUS SJIEKTPUUECKOTr0 YaHUKA.
OrnpezenieHne TeMIepaTypbl HUTHU JaMIIbl HAKATHUBAHUS.

Onpenenenne 3/]C 1 BHyTpEHHETO CONPOTUBJICHUS] ICTOYHUKA HAIIPSKEHUS.
4. Kosebanus 1 BOJIHEBI

Mexannueckue koneOanus. KomeOatenbHOoe JBUKEHHE. [ apMOHWYECKHE  KOJeOaHUS.
CBoOonHble MexaHuuyeckue kosebanus. JIMHelHble MeXaHUYECKUE KoJieOaTelIbHbIE CHUCTEMBI.
[IpeBpamenne dSHepruu npu  KonebarenbHOM  ABMKeHHH. CBOOOJHBIE — 3aTyxarolue
MexaHu4yecKkue kKonebanus. BelHyKIeHHbIe MEXaHUYECKUE KOJIeOaH sl

VYiupyrue BosHbl. llonepeunbie W IPOMOJIBHBIE BOJHBL. XapaKTEPUCTUKH BOJHBL. Y paBHEHUE
rwiockoi Oerymieit Bonmubel. UuTepdepennus BonH. [lonstue o nudpakumu BonH. 3BYKOBBIE
BOJIHBI. YJIBTPa3BYK U €ro IPUMEHEHHUE.

DOnexTpoMarHuTHele KosneOaHusi. CBOOOAHBIE SIEKTpOMarHutHele KosneOaHusi. [IpeBpaienue
DHEPTUU B KOJICOATEIILHOM KOHTYype. 3aTyXarollue 3JIeKTPOMarHuTHBIE Kosebanus. ['eneparop
HE3aTyXaIoLUX JJIEKTPOMArHUTHBIX KoNieOaHui. BhIHYXIEHHBIE 3JIEKTpUYECKHE KoJeOaHus.
IlepemenHbIi TOK. I'eHEpaTOp MEpPEeMEHHOTrO TOKa. EMKOCTHOE M MHAYKTMBHOE CONPOTHUBIIECHUSA
MEPEeMEHHOT0 ToKa. 3akoH Oma aisi AJNEeKTPUYECKOM Ienu IMepeMEeHHOro Toka. Pabora u
MOIIIHOCTh IepeMeHHOro Toka. I'eneparopsl Toka. TpancdopmaTopsl. TOKM BBICOKON YacTOTHI.
[lonyuyenue, nepenaya v pacrpeiesieHue dJIEKTPOIHEPTUH.

DNEeKTpOMarHUTHBIE BOJHBL.  JJEKTPOMAarHUTHOE TIOJ€ KaK OCOObI BHUI  MaTepHH.
OnexkTpoMarHuTHble BONHBL. BuOparop I'epma. OTKpbITBIE  KONEOATENbHBIM  KOHTYP.
N3o6perenue paguo A.C. [lonosbim. [lonstue o paanocsssu. [IpuMeHeHne 31eKTPOMAarHUTHBIX
BOJIH.

JlemoHCTpanuu

CB00O/IHBIE U BBIHYX/IEHHBIE MEXaHUUECKUE KOJIeOaHMsI.

Pesonanc.

OO0pa3oBaHue U paclpoCTpaHEHHUE YIIPYTUX BOJIH.

UYacTora konebaHuit U BHICOTA TOHA 3BYKA.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIeOaHMs.

OcmunorpaMma NepeMeHHOro ToKa.

Konznencarop B enu nepeMeHHoro Toka.

Karymika uHIyKTUBHOCTH B LIENTU IEPEMEHHOTO TOKaA.

Pe3oHaHc B nocae10BaTENIbHOM LIETIH IEPEMEHHOTO TOKA.

W3nyuenue v npuem 3JeKTPOMarHUTHBIX BOJIH.

Pannocssse.

JlabopaTopHbIie paboThI

W3yuenne 3aBUCUMOCTH ME€PHUOIa KOJIEOAHUN HUTSHOTO (MM MPYKXUHHOT0) MasiTHUKA OT JJTMHBI
HUTH (WJIH MacChI TPy3a).

WNHyKTUBHBIE 1 EMKOCTHOE COIIPOTUBIIEHMS B LIENIN IEPEMEHHOT0 TOKA

5. Omnrtuka

[Ipupona ceera. CKOPOCTh pacCIpOCTPAHEHUS CBETA. 3AKOHBI OTPAYKEHUS U MPEJIOMIICHHUS CBETA.
[TonHoe oTpaxenue. JIunsel. ['1a3 kak ontuyeckas cuctema. Onrudyeckue TpudOpHI.

BonnoBeie cBoiicTBa cBeta. MHTepdepenmnms cBera. KOrepeHTHOCTh CBETOBBIX JIy4eH.
Wntepdepentst B TOHKMX IieHKax. Ilomocel paBHoit Tonmmmubl. Kombua HeroToHa.
Hcnonp3oBanue nntepdepeHnu B Hayke U TexHuke. Judpakuus csera. Audpakius Ha menu B
napajienbHeIx J1ydax. Judpaxknuonnas pemierka. Ilonsartue o romorpaduu. IMomspuzanums
nonepeyHbix BosH. [lonmspusanus ceera. J{BoliHoe nydenpenomienue. [lomspounsl. Jucnepcus



cBeta. Buapl criektpoB. CriekTpsl ucnyckanus. CHEKTphl HOTJIOIIEHHs. YIIbTpaduoaeToBOe U
nH(ppakpacHoe uznydenus. PeHTrenoBckue yqu. VX mpupona u cBoicTBa.
JlemoHCTpanuu

3aKOHbBI OTPAXKEHUS U MPETOMIICHHS CBETA.

[TosiHOE BHYTpEHHEE OTPAKEHHUE.

OnTuueckue MpuodopskI.

WnTepdepennus ceera.

Judpakuus cBeTa.

[Tonspusanus ceera.

[TonydeHue cnekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tonmy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEIIETKH.
Cnekrtpockor.

JIaboparopHbie pabOTHI

N3ydenue n3odpaxeHus NpeMeTOB B TOHKOM JIMH3E.

W3zyuenne natepdepeHun u Audpaxum cBeTa.

0. DJIeMEHThI KBAaHTOBOW (DU3UKH

KBanroBas ontuka. KBanroBas rumote3a [lnanka. dotonsl. Buemnuii Qortosnexrpuueckuit
s dexr. Bayrpennuit poroaddexr. Turmbl GoTod1eMEeHTOB.

®uzuka atoma. Pa3BuTue B3MVISIOB HA CTPOEHUE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX
criekTpax Bojaopoja. Snepnas monens aroma. Onbitel J.Pe3epdopaa. Moaens aroma Bogopoia
no H.bopy. KBaHToBbIE reHEPATOPBHI.

®u3uka aTOMHOro siapa. EcrecTBeHHas paJuOaKTUBHOCTb. 3aKOH DPAJMOAKTHUBHOIO pacmaja.
CniocoObl HaOMIOIEHUS U PETUCTPALIMU 3apsbKeHHBIX yacTuil. D dexkt BaBunosa — YepeHkona.
Crpoenne aromHoro sapa. [legekT macchl, SHEpPTusi CBS3M M YCTOMYMBOCTH ATOMHBIX SIJIED.
SAnepusie peaknuu. MckyccTBeHHas paaMOaKTUBHOCTH. Jlenenue Tsokenbix spep. Llemnnas
alepHas peakuus. Ympasisemas LenHas peakuua. fAnepHsiii  peaktop. llomyuenne
pPaZMOaKTUBHBIX HM30TOMOB M WX MpHUMEHEHHE. buomornyeckoe IeHCTBUE pPaAHMOAKTUBHBIX
U3ITy4yeHUI. DJIeMEHTapHbIe YaCTHIIbL.

JleMoHCTpanuu

dotordhdexr.

JIunelyaThie CIEKTPHI PA3JIMYHbBIX BEIIECTB.

Nznydyenue nazepa (KBaHTOBOTO T€HEPATOPA).

CueTynK HOHUBHPYIOUIUX U3ITYyYEHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

[Tpu peanuzanuu copepkanus 001eoOpa3zoBaTeNbHON YIeOHOM TUCTUTUIMHEI «DHU3uKa» B
npeaenax ocoenust OITOIT CITIO Ha 6a3e 0OCHOBHOT'O 0011IeT0 00pa30BaHUsI C IMOTyYECHUEM
cpeanero obmero oopazoBanus ([IIICC3) makcumanbHast yueOHas Harpy3ka oOydJaronmxcs
coctapisieT no crenuanbHocT CIIO TexHnueckoro npoduns — 121 gac (1o yueOHOMY IIIaHY).

TEMATUYECKU IIJIAH

[IepBblil KypC
Ne KommuectBo
Hazsanwne Tembl
/1 4acoB
1 Beenenue 2
PA3JIEJI 1: MEXAHUKA 27
2 Tema 1. 1: Kunemarnka 10
Tewma 1. 2: 3akoHsl Mexanuku HeroToHa 9
Tema 1. 3: 3aKOHBI COXpaHEHUSI B MEXAHUKE 8
PA3JIEJI 2: OCHOBBI MOJIEKYJISIPHOU ®U3UKU U 26
TEPMO/IMHAMUKU
3 | Tema 2. 1: OcHOBBI MOJIEKYJISIPHO-KHHETUYECKOU TeopuH. M ieanbHbli ra3 10
Tema 2. 2: OCHOBBI TEPMOAMHAMUKHI 6
Tema 2. 3: CBoiicTBa mapoB, )KUAKOCTEH, TBEPABIX TEJ 10
4 | PA3JIEJI 3: OCHOBBI 3JIEKTPOJMHAMUKIA 11
Tema 3. 1: DnekTpudeckoe mnoje 11
5 | JIabopaTopHBIi MPaKTUKYM 5
6 | UroroBast KOHTpoJIbHAs paboTa 1
Htoro 72
Bropoii kypc
Ne KoauuectBo
Hazpanue TeMbl
n/n JacoB
PA3/IEJI 3: OCHOBBI DJIEKTPOJIMHAMUKMU (riponomkenue) 29
1 Tema 3. 2: IIoCTOSAHHBIN TOK 14
Tema 3. 3: MarautHoe IoJjie 7
Tewma 3. 4: DnekTpoMarauTHasi UHAYKIUS 8
PA3JIEJT 4: KOJIEBAHWSA 1 BOJIHbBI 25
2 Tema 4.1: Mexanudeckne KojieOaHus ¥ BOJHBI 12
Tewme 4.2: DnekTpoMarHuTHbIC KoJIeOaHUsI U BOJIHBI 13
PA3JIEJI 5: OIITUKA 18
3 Tewma 5.1: [Tpupona cBeta 8
Tema 5.2: BomHOBEIC CBOMCTBA CBETA 10
PA3JIEJI 6: DJIEMEHTHI KBAHTOBO ®U3UKU 19
4 Tema 6.1: KBaHTOBas onTHKA 5
Tema 6.2: ®u3uka atoma 2
Tewma 6.3: ®uznka aTOMHOTO sijipa 12
5 JIaGopaTopHBblii MPaKTUKYM 4
6 | Obobmaroniee MOBTOPEHHE 5
Hroro 100
IIpomesicymounas ammecmayus 8 popme  dK3aMeHa 6




1.

TemaTuueckoe IIAHUPOBaHUE

c onpe/ieieHeM OCHOBHBIX BHI0B YUeOHOIi 1eATeIbHOCTH
Kypc o0ydyenus 1 KonnuecTBo yacos

12

Ne
ypoKa

OcHOBHOE coJiep>KaHHE MO TeMaM

XapakTepuCcTUKa OCHOBHBIX BUJIOB NeSITETIbHOCTH CTY/ICHTA (HA YPOBHE
y4eOHBIX JICHCTBUI)

BBenenue (2 u.)

1 ®u3nKa U No3HaAHUE MUpa Bb1ensaTb OCHOBHBIE Talbl pa3BUTHS (PU3UUECKON HAYKHU U Ha3bIBaTh MMEHA BBIAAIOIIUXCS
YVUEHBIX; OIpeaessaTh MeCTO (GPU3UKH KaK HayKH, JeJIaTh BBIBOJBI O PA3BUTUU (PU3HUECKON
HAYKH U €€ JIOCTHXKEHUAX

2 OxcnepuMeHT. 3akoH. Teopust. Pusnueckue OOBACHATH, OMHUCHIBATH GUZNYECKUE SIBICHUS;, IPOBOIUTH HAOMIOACHUS (PU3NUECKUX

MOACIHN

SIBIICHHI, aHAJTM3UPOBATH U KIACCU(PHUIIMPOBATH MX; PAa3INUaTh METOIbI U3yUCHHS (DU3HKH,
BBICKa3bIBAaTh TUIIOTE3bI JJIs1 00bSICHEHUS HAOII0JaeMBbIX SIBICHUH; pearaTb MoJIesIn
SIBJICHHIA; YKa3bIBaTh IPAHUIIBI IPUMEHUMOCTH (PU3MUYECKIX 3aKOHOB

PA3JEJI 1: MEXAHUKA
Tema 1.1: Kunematuka (10 4.)

3 MexaHnuyeckoe ABUKEHUE U €TI0 BUJIBIL. Onpenensitb TPaeKTOPHIO, IPOUJCHHBIN MYTh U MIEPEMEIIECHUE; JOKa3bIBaTh
Tpaexropus. Ilepemenienue. 1yt OTHOCHUTEJIbHOCTh JABMKEHMS TeJla; 000CHOBBIBATh BO3MOKHOCTh 3aMEHBI TeJla €ro
MOJIETIbI0 (MaTepHabHOM TOUKOM) AJIsl ONMCAHUS ABUKCHHUSI
4 BekropHble BETUYUHBI U IEUCTBYS HaJl BbINonHATE AEHCTBUSA HAJl BEKTOPaMU, CTPOUTH IIPOECKIUU BEKTOpPa HA KOOPAUHATHBIE OCH;
BEKTOPaMH OnpenensiTb MOAYJIH BEKTOPOB
5 CkopocTb IIpuMEHATH 3aKOH CII0KEHU CKOPOCTEH IS PEILICHU 3a1a4
6 PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE 3anuceIBaTh (GOPMYIIBL: JUIS HAXOXKJICHUS MPOEKIMHU M MOJYJS BEKTOpa IMepeMelleHus
Tena, JJI BBIYUCICHUS KOOPAUHATHI IBUKYLIETOCs Tela B J1I000H 3aJaHHBII MOMEHT
BPEMEHH; JOKa3bIBATh PABEHCTBO MOAYJI BEKTOPA MEPEMELICHUS IIPOUIEHHOMY IIyTU U
1oL o1 rpa)uKOM CKOPOCTH; CTPOUTH I'paUKH 3aBUCUMOCTU CKOPOCTH OT BPEMEHU
Y KOOPJAMHATHI OT BPEMEHHU; OIIPEAECIIATh KOOPAUHATBI, IIPOUIEHHBIN IIyTh I10 YPABHEHUAM
3aBUCUMOCTH KOOPJMHAT OT BpPEMEHH
7,8 | Yckopenue. PaBHOycKOpeHHOE PSAMOJIMHEHHOE | 3anmuchIBaTh (POPMYIIBI Ui pacueTa HadyaJlbHOW U KOHEYHOM CKOPOCTH Tela; YUTaTh U
JBUYKEHUE CTPOUTH rpauKH 3aBUCUMOCTH CKOPOCTH Tella OT BpEMEHH U YCKOPEHUS Tella OT BPEMEHH;
peliaTh pacyeTHbIE U KAYECTBEHHBIC 3aJa4l HAa BBIYUCIICHUE KOOPAUHAT, CKOPOCTH U
YCKOpEHUs Telia 1o rpadukaM 3aBUCUMOCTH KOOPJAMHAT U MPOEKIUNA CKOPOCTH OT BPEMEHHU
9 CBobosHOe nmajieHue HaGmtonate naseHne oHUX U T€X e TeJ B BO3AYXE U B Pa3peKEHHOM IIPOCTPAHCTBE;

JACJIaTh BBIBOJ O JBMXKCHHHU TCJI C OAMHAKOBBIM YCKOPCHUCM ITPH ]Iel\/’ICTBI/II/I Ha HUX TOJIBKO




CHJIBI TAXKECTH,; OITMCBIBATh ABUXKCHUA ITPHU KOTOPBIX YCKOPCHUEC CBO6OI[HOFO naacHus
MOCTOAHHO U3BCCTHBIMHU KUHCMATUYCCKUMU YPABHCHHUAMU

10 | PaBHOMepHOE ABMIKEHHME TOUKHU IO OKPYXHOCTH | BBIUMCIIATE MOy EHTPOCTPEMUTENILHOTO YCKOPEHUS
11 | [locrynaTenpbHOE U BpallaTelbHOE ABM)KEHUE VYKa3bIBaTh UCIIOIB30BAHUE ITOCTYNIATEIBHOIO U BPALIATEIIbHOTO IBUKCHHS B TEXHUKE;
TBEPAOrO Tella KJIaccu(pUIUPOBaTh U3yUYEHHbIE OOBEKTHI U SIBIECHUS; 1€1aTh BBIBOABI U YMO3AKIOUYEHUS U3
HaOJII0ICHUH, U3YYEHHBIX (PU3MUECKIX 3aKOHOMEPHOCTEH
12 | Pewenue 3anau no teme «Kunematuka» [IpuMeHATH IPHOOPETEHHBIE 3HAHUS 110 (PU3MKE I PELIeHUs IPAaKTUYECKUX 3a/1ad,

BCTPCHAIOIIUXCA B HOBCGI[HGBHOﬁ KHU3HU

Tema 1.2: 3akonbl Mmexannku HeroTona (9 4.)

13

[lepssriii 3akoH HetoTona. Cuna

Ha6J’II-OI[aTB IMPOABJICHHUC MHECPLUHH,; IIPUBOANUTDL ITPUMCPHBI IIPOABJICHUA HHCPUUH,; PCIIATH
KauCCTBCHHBIC 3aa4i Ha IPUMCHCHHMEC IICPBOI0 3aKOHA Hrrotona

14

Macca. Umnynsc tena. Bropoii 3akoH HeroTtona

JlaBaTh olpe/iesieHue UMITYJIbCa Tella, 3HaTh €ro eAUHUILY; OOBICHATh, KaKasi CUCTEMA Tell
Ha3bIBACTCS 3AMKHYTOM, IPUBOJUTH IIPUMEPBI 3aMKHYTOM CUCTEMBI; IPUMEHSITh
[IPAKTUYECKUE YMEHHUS CII0KEHMS BEKTOPOB, YMEHHUS OTIIMYATh BEKTOP, €ro MPOCKIUU Ha
KOOPJHMHATHBIE OCH M MOZYJIb BEKTOPA; 3alIMChIBAaTh BTOPOM 3aK0H Hbr0TOHA B BHIE
(dopMyIIbl; peliaTh pacueTHbIC M KAYECTBEHHbBIE 33/1a4M HA IPUMEHEHHUE 3TOr0 3aKOHa

15

Tpernii 3akoH HeroToHA

Habutoath, onuceiBaTh U O0BACHATH OIBITHI, WUTFOCTPUPYIOLIUE CIIPABEIJINBOCTh
TpeTbero 3akoHa HproTOHa; 3anucheIBaTh TpeTHil 3akoH HproToHa B Buje hopMyIbl;
peniaTh pacyeTHbIE M KAYECTBEHHBIE 33a4X Ha IPUMEHEHHE 3TOT0 3aKOHA

16

3akoH BCEMHPHOT'O TATOTCHUA. FpaBI/ITaHI/IOHHOC
I10JIC

WuTepnpernpoBath (pU3NYECKy0 HHPOPMALIUIO, TOJIYYEHHYIO U3 APYTHMX HCTOUHUKOB,;
IPUMEHSITh IPUOOPETEHHBIE 3HAHUS 10 PU3UKE JJIsl PeLIeHHUs MPAKTUYECKUX 3a/1a4

17

Cuna 1tsoxectd. Bec

[IpuBOANTH MpUMEPHI MPOSBICHUS TATOTEHUS B OKpYXatoleMm Mupe. HaxonuTs Touky
MPUJIOKEHHUS U YKa3bIBaTh HAIIPaBJIEHUE CUJIBI TSDKECTH; pa3inyaTh U3MEHEHHUE CUIIb
TSKECTH OT Y/AaJICHHOCTH OBEPXHOCTH 3€MIIN; CAMOCTOSITETILHO paboTaTh C TEKCTOM,
CUCTEMATHU3UPOBATh U 0000IIATh 3HAHUS O SIBJICHUU TATOTEHUS U JIE1aTh BHIBOJIBI.
I'paduuecku n300paxare BeC TeJIa U TOUKY €0 MPUIIOKEHUS; PACCUUTHIBATH CUITY
TSDKECTH U Beca Tella; HaXOAMTb CBSI3b MEKY CHUJION TSKECTH U Maccol Tela

18

Cunbl B MmexaHuke. Cuiia ynpyrocta

I'padmuecku n300paxarh CUILy YIIPYrocTH, MOKa3bIBaTh TOUKY MPUIIOKEHUS U
HarpaBJIeHUE €€ ACUCTBUS; OOBACHATH MPUYMHBI BOSHUKHOBEHUS CHIIBI YIIPYTOCTH;
IPUBOJUTH MPUMEPHI BUAOB JedhopMalliu, BCTpEUaroIIuecs B ObITY, JeJIaTh BbIBOIbI

19

Cuna tpenus

I/I3MepHTB CHUITY TPCHHA CKOJIbKCHUSA; HA3bIBATH CITIOCOOBI YBCIMUYCHUA U YMCHBIICHUA CHJIbL
TPCHUS; IPUMCHATH, 3HAHUA O BUAAX TPCHUA U croco0ax ero M3MEHEHUs Ha ITPAKTHUKE,
OOBSCHSITH SABJICHUSA, TPOUCXOAAINNEC NU3-3a HATUYHNS CUJIBI TPCHUS aHAJIIM3UPOBATh UX U
J€J1aTh BBIBObI




20 | [IpumeHeHHe 3aKOHOB JUHAMUKH [IpumensTh MpUOOPETEHHBIE 3HAHUS 110 (PU3UKE JUI PEIICHUs TPAKTHUECKUX 3ajad,
BCTPEUAIOINXCS B MOBCEHEBHOMN )KHU3HU, JIsl 0€30IIaCHOT'O UCIIOJIB30BaHMUS OBITOBBIX
TEXHUYECKUX YCTPONCTB, pallMOHAILHOTO MPUPOAOIOJIB30BAHUS U OXPAHbBI OKPY KaIOIIEeH
cpeibl

21 I[BI/I}KGHI/IC TCJa 1104 ,Z[CP'ICTBHCM HECKOJIBKHX CHIJI HpI/IMeHHTB HpI/IO6peTeHHHC 3HaHM:A I10 (1)I/I3I/IKC JJId pECIICHUS IMTPAKTUYCCKUX 3a1a4,
BCTPCHAIOIIUXCA B IMOBCEIHEBHOM JXKU3HU

Tema 1.3: 3akoHbI cOXpaHeHUs1 B MexaHuKe (8 4.)

22 | 3aKOH COXpaHEHUs UMITyJIbCa 3anuchIBaTh 3aKOH COXPAaHEHUS UMITYJIbCa; IPUMEHSATD €T0 JJIsl BBIYMCIIEHNS U3MEHEHUN
CKOPOCTEM TeJ IPU UX B3aMMOJCHCTBUU

23 | PeakTHBHOE IBUKECHUE Habuto1aTe 1 0OBICHATH pEAKTUBHOE IBUKEHUE; IPUMEHSTh IPUOOPETEHHBIE 3HAHUS 110
(du3uKe A5 peleHus IPaKTUYECKUX 3a/1ay, BCTPEYAIOIIUXCsl B TOBCEHEBHOM KU3HU

24 | Pabota cuibl. MOIIHOCTB JlaBath orpe/esieHus] H3y4eHHBIM TIOHSATHSAM; BBIYACISATh MEXaHUYECKYIO padoTy;

OIIpCACIIATh YCJIOBU, H606XO,Z[I/IMBIG JJIA COBCPIICHUA MEXaHUYECKOU pa6OTLI; BBIYUCIATH
MOIIHOCTbD ITIO HW3BECTHOMU pa60Te; MMPUBOAUTL ITPUMCPBI CAMHUI MOITHOCTH Pa3JIMUYHBIX
TCXHUYCCKHUX HpI/I60pOB U MCXAaHHU3MOB; aHAJIN3UPOBATb MOIITHOCTH PA3JIUMIHBIX HpI/I60p0B;
BBIPAXKATh MOIIHOCTL B PA3JIMYHBIX CAMHHILIAX

25 | Dueprus. Kunetnueckas sHeprus JlaBaTh onpeieneHust U3y4eHHbIM MOHATUSAM; BBIYUCISATH pa0OTy CUII M H3MEHEHHE
KMHETUYECKON YHEPIrUM Tena
26 | [loTeHnuanpHas YHEPrHs [TpuBOIUTE MpUMEPHI TEI, 00TaIAIONIUX MOTEHIINATbHOM, KUHETUYECKON DHEPTHEi;

MPUBOJUTH MPUMEPHI IPEBPAILIEHUS YHEPTUHU U3 OJHOTO BUJIA B IPYTOM, TEJ 00J1a1at0IINX
OJIHOBPEMEHHO M KUHETHUUYECKOM U MOTEHIIMATILHON YHEPTUEN; ONIPENENIST
MOTEHLIMAIbHYIO SHEPTUIO YIIPYTo 1ehOpMUPOBAHHOTO TE€Ja 10 U3BECTHOU JeopMaluu 1
YKECTKOCTH TeJla; paboTaTh ¢ TEKCTOM naparpada yueOHuKa

27 3aK0oH COXpaHEHUs MTOJIHON MEXaHUYECKOM [IpumeHsATh 3aKOH COXPaHEHUSI MEXaHHUYECKON SHEPIUU MPU pacyeTax pe3ysibTaTOB
SHEpPruu B3aMMOJICVICTBUN TeJI TPAaBUTALIMOHHBIMU CHJIAMU U CUJIaMU ynpyroctu. Pemares pacueTHbie
Y KQUECTBEHHBIE 33/1a4¥ HA IPUMEHEHHE 3aKOHA COXPAHECHUS] SHEPTUU
28 | [IpumeHeHHE 3aKOHOB COXPAHCHHUS VYka3bIBaTh IPaHUIIBI TPUMEHUMOCTH 3aKOHOB MEXAHUKHU M YYEOHBIX JUCIUILINH, TIPU

M3YYEHHUU KOTOPBIX HCIOIb3YIOTCS 3aKOHBI COXPAHEHUS; IPUMEHSTh IPHOOPETEHHBIE
3HAHU 10 PU3MKE [T PeLIeHNs MPAKTUYECKHX 3a/1a4, BCTPEUAIOLINXCS B IIOBCEIHEBHON
KHU3HU, 17151 0€30M1aCHOTO UCIIOJIb30BaHMSI OBITOBBIX TEXHUYECKUX YCTPOMCTB,
PaLMOHAIBHOIO IPUPOIOIIOJIB30BAHUS U OXPaHbI OKPYKAOLIEH Cpeabl

29 KonTpomnpHas padora Ne 1 mo pazneny [IpuMeHATh TEOpETUUECKUI MaTepHrall NMPY BBIIOJIHEHUH KOHTPOJIbHBIX 33JaHUI
«MexaHukay




PA3JIEJI 2: OCHOBBI MOJEKYJISAAPHON ®U3UKHU U TEPMOJINHAMMKA
Tema 2.1: OcHOBBI M0JIEKYJISIPHO-KMHeTHYecKol Teopun. Mneauabnslii ra3 (10 u.)

30 | OcuoBusle nosnoxenus MKT. BpoynoBckoe OOBACHATH ONBITHI, TOATBEPHKAAIOLINE MOJICKYJIIPHOE CTPOCHHE BEIIECTBA, OPOYHOBCKOE
nskenue. Auddysus JBIDKEHUE; ONPEICISATh pa3Mep MallbIX TeJ; 0OBACHATH: OCHOBHBIE CBOMCTBA MOJIEKYI,
(bu3nyeckre sIBIEHUS Ha OCHOBE 3HaHUI O CTPOEHUH BELIECTBA; OOBSCHATH SIBIICHUE
TuQy3un ¥ 3aBUCUMOCTb CKOPOCTH €€ IPOTEKaHUs OT TEMIIEPATyphI Tella; IPUBOIUTH
npuMepbl 11U Gy3uH B OKpYKarolleM MHUpe
31 | XapakTepuCTHUKU MOJIEKYII JlaBaTh onpenieneHHs U3y4eHHbIM OHATHUAM (OTHOCUTEIbHAS MOJIEKYJIIpHAs Macca,
MOJIIpHAsi Macca, KOJIMYECTBO BELIECTBA, | MOJIb, KOJIMYECTBO MOJIEKYJI, IOCTOSTHHAS
ABoraJipo, INIOTHOCTb BELIECTBA); HA3bIBaTh OCHOBHBIE I10JIOKEHUS U3YUEHHBIX TEOPUN U
TUIIOTE3
32 | Pemenue 3a1a4 Ha pacyeT BEJIUYHH, [IpumensTh IPpUOOPETEHHBIE 3HAHUS 110 (PU3UKE JUI PEILICHUS IPAKTUUECKUX 3ajad,
XapaKTEPU3YIOIIHUX MOJIEKYJIbI BCTPEUAIOLIMXCSl B IOBCEAHEBHON KU3HU
33 | Crpoenne ra3000pa3HbIX, )KUIKUX U TBEPIBIX JIoKa3bIBaTh HAIMYUE PA3IUYHS B MOJIEKYJISIPHOM CTPOCHUU TBEPABIX TEIl, )KUIAKOCTEU U
Te ra3oB; IPUBOAUTH IPUMEPHI IPAKTUYECKOTO UCIIOJIB30BAHUS CBOMCTB BEILIECTB B
Pa3IMYHBIX arperaTHbIX COCTOSIHUSX; IPOBOJUTH SKCIIEPUMEHT 110 OOHAPYKEHUIO
JENCTBUS CUJI MOJIEKYJIIPHOTO NPUTSKEHHUSL, J€JIaTh BBIBOJBL; HCIIOJIB30BATh
MEXITPEIMETHBIE CBSA3H (PU3UKH U XUMHH I OOBSICHEHUS arperaTHOro COCTOSTHUS
BEILECTBA.
34 | [TapameTpsl COCTOSIHUS HICANTBHOTO ra3a. JlenaThb BBIBOJBI 1 YMO3AKIIIOUEHHUS U3 HAOJIOIEHUN, U3YYEHHBIX (PU3NUECKUX
OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO- 3aKOHOMEPHOCTEH, IPOrHO3UPOBATH BO3ZMOXKHBIE PE3YIIbTAThI
KUHETHYECKON TEOPUU Ia30B
35 | Temmeparypa u ee U3MepeHHe JlaBaTh onpenieneHNst U3y4eHHBIM IIOHATHSAM (TEIIOBOE PaBHOBECHE, MUKPOIIAPAMETPHI,
MakpoIapamMeTphl, TEMIEPATypa, TEIJIOBOE ABUKEHHE); HA3bIBATh OCHOBHBIE TIOJIOKEHUS
U3YYEHHBIX TEOPUM U TUIIOTE3; OMUCHIBATL U JIEMOHCTPALIMOHHBIE U CAMOCTOSTEIIBHO
IIPOBEJICHHBIE AKCIIEPUMEHTHI; KI1aCCU(PUIIMPOBATh U3yUEHHbIE OOBEKTHI U SIBJICHMUS; J1€1aTh
BBIBOJIbI M YMO3AKIIIOUEHHUS U3 HAOIIOI€HUH, N3yUYEHHBIX (PU3NYECKUX 3aKOHOMEPHOCTEH,
IIPOTHO3UPOBATh BO3MOYKHBIE PE3YJIbTaThI
36 | AbGcomoTHas Temnepatypa. Temmeparypa — JlaBaTh onpeieNeHNs H3Yy4EHHbBIM MOHATUSAM (TeMIlepaTypa, KHHETUUECKAsl DHEPT S
Mepa CpeJlHEed KUHETUYECKON SHEPTrUn JBUKEHHS MOJIEKYJI, TocTosiHHAs bosbiimana, abcontoTHas Temreparypa, KensBuH,
CPEeIHsIsl KBaIpaTUYHAsl CKOPOCTH); BHIYUCIIATH CPEAHIOI KHHETHYECKYIO SHEPTUI0
TEIJIOBOTO JABMKEHUS MOJIEKYJI IO M3BECTHOM TEMITEpaType BELIECTBA; HHTEPIIPETUPOBATH
¢$uznueckyro HHGOPMAIHUIO, MOJIYYSHHYIO U3 IPYTHX HCTOUHUKOB
37 | YpaBHEHHE COCTOSIHUS U/ICANBHOTO ra3a JlaBaTh onpeieneHNs U3y4eHHbBIM MOHATHAM (MaKpoIlapaMeTphl, yHUBEpCalbHas ra30Bas




nmocTostHHas1, ypaBHeHue Kianeiipona-MenpeneeBa, ypaBHenue Kianeipona); mpuMeHsITh
nproOpeTeHHbIe 3HaHUA 10 (PU3UKE /TS pEIIeHUS MPAKTHUECKUX 3aa4, BCTPEUYAIOIIUXCS B
MOBCE/IHEBHOM JKU3HU

38

T"a30BEIe 3aKOHBI

JlaBaTh onpeeneHus U3y4YeHHBIM MOHITHUSAM (Ta30BbI€ 3aKOHBI, U30MPOIECCHI, 3aKOH
[Tapns, 3akon ['eit-JIroccaka, 3akoH boitnsi-MapuoTTa, ©30XOpHBINA, U300apHBIH,
WU30TEPMHUUYECKUN TMPOIIECCHI); OMPEILNIATh TapaMeTPhl BEIECTBA B ra3000pa3HOM
COCTOSIHMH M IIPOUCXOAITUX mporieccoB 1o rpadukam 3apucumoctu p (T), V (T), p (V);
NPEJCTaBISATh B BUE IpaMKOB M30XOPHBIHA, 1300apHBIA U M30TEPMUYECKUIN MPOLIECCH

39

Permenne 3agau o reme «OCHOBEI
MOJIEKYJAPHO-KUHETUYECKON TEOPHH.
Wneanpubiii ra3»

[TpumeHsaTH IPHOOPETEHHBIC 3HAHUS 110 (PU3KKE IS PEHICHUs IPAKTHYECKUX 3a/ad,
BCTPEUAIOIUXCS B IOBCEAHEBHON KU3HU

Tema 2.2: OcHOBBI TepMOAMHAMUKH (6 4.)

40 | Buyrpennss sHeprus. Pabota u temnora kak JlaBaTh onpezienieHue BHYTPEHHEN S3HEPTUH Tella KaK CYMMbl KUHETHUECKOM HEPTUN
(dbopMBI TIepe1aun SHEPTUU JBWDKEHUS €T0 YaCTHUI] M IOTEHIIMAIBHON SHEPTHH UX B3aUMOJICHCTBHS; OOBSICHSTD
U3MEHEHHE BHYTPEHHEH SHepruM Tella, KOrjla HaJl HUM COBEPILAIOT paboTy WK TEJo
copepuiaet padoty. [lepeuncnars criocoObl M3MEHEHUs: BHyTpeHHeH auepruu. [IpuBoaurs
IpUMEpPbl U3MEHEHUs BHYTPEHHEN SHEPTUU Teja MyTeM COBEpLICHUs pabOThl U
temionepenayu. [IpoBoAUTH ONBITHI 10 U3MEHEHUIO BHYTPEHHEH SHEPruu
41 | TemoeMKOCTb. Y ieibHas TEMJI0EMKOCTb. HaxoauTs cBs3b MEXy €IMHULIAMH, B KOTOPBIX BBIPAKAIOT KOJIMYECTBO TEIUIOTHI JIK,
VYpaBHeHMe TEmI0BOro dagaHca k/[X, KaJ1, KKaJl; caMOCTOSITENIbHO paboTaTh C TEKCTOM Y4eOHUKA; 00BACHATH (PU3HUECKUN
CMBICJT yJIEJIbHOM TEIIOEMKOCTH BEILIECTB; aHATM3UPOBATh TAOJUYHbIE JaHHBIE; TIPUBOANUTH
IIpUMEpHI, IPUMEHEHUS Ha IPAKTUKE 3HAHUI O pa3InYHON TEIIOEMKOCTH BELIECTB;
paccUUTHIBaTh KOJIMYECTBO TEIUIOTHI, HEOOXOAMMOE Uil HAarpeBaHus Tejla UK BbLIEIsIEeMOe
UM IPU OXJIAXKICHUU
42 | Ilepsobrii 3akoH TepMoguHaMuKHu. [Ipumenenune PaccunThiBaTh U3MEHEHUS] BHYTPEHHEW SHEPTUU T, pabOThl U MEpeIlaHHOI0 KOJINYECTBa
MEPBOr0 3aKOHA TEPMOJMHAMMKY K PAa3JINYHBIM | TEIJIOTHI C UCIIOJIB30BAaHUEM MIEPBOTO 3aKOHA TEPMOJUHAMUKH; pacyeT paboThl,
u3ompoueccam COBEpILEHHOM razom, no rpagpuky 3asucumoctu p (V)
43 | Bropoe Havaino TepMOJMHAMUKA [IpuBoauTE MpUMeEpHl HEOOPATUMBIX MTPOLIECCOB B MPUPOE; POPMYIHUPOBATH BTOPOM 3aKOH
TEPMOJMHAMMKH; YKa3bIBaTh I'PAHULIBI IPUMEHUMOCTH 3aKOHOB TEPMOINHAMUKY;
MCIIOJIb30BaTh PA3JIMYHbIE UCTOYHUKU MH(POPMAUH [ TOTYYeHUs (PU3nUecKon
uHpopManuu
44 | Ilpunuune! neictBus termnoBoid MamuHbl. KITJI | OOBACHATH YCTPOHCTBO U MPUHIMI pabOTHI TEMJIOBOTO ABUTaTeNs; cpaBHUBaTh KIT/I

TCIIJIOBOT'O ABUTATCIIA

Pa3IMYHBIX MAIIMH U MeXaHu3MoB; BbranuciaTh KITJI mpu coBepiieHnu razoM paboThl B
npoleccax U3MEHEHHUs COCTOSIHUS 110 3aMKHYTOMY ITMKJTY; IEMOHCTpAIMs posid QU3HKHU B




CO3aHUHN U COBCPIICHCTBOBAHNH TCIIJIOBBIX I[BI/Il"aTeJ'IeI\/'I

45

TenmoBrie JABUT'aTCIIN U UX POJIb B )KU3HU
YCJIO0BCKa

W3narath cyTh 5KOJIOTHYECKHUX MpoOIieM, 00YCIOBIEHHBIX pabOTOIl TEIJIOBBIX JBUTATENCH
U IpeJyuIaraTh MyTH UX PELIECHUS; YMETh BECTH JUAJIOT, BBICIYIINBATh MHEHHUE OIIIOHEHTA,
y4acTBOBaTh B JUCKYCCUHU, OTKPBITO BBIPAKATh U OTCTAUBATh CBOIO TOUKY 3PEHUS;
aHAJTM3UPOBATh U OLIEHUBATD MOCIEICTBHS I OKPY>KAIOLIEH Cpebl ObITOBOW U
MIPOU3BOJICTBEHHON JESATEILHOCTH YEJIOBEKa, CB3aHHOM C UCIIOJIb30BaHUEM (DU3HUECKUX
IIPOLIECCOB

Tema 2.3: CBoiicTBa mapoB, ;KUAKOCTeH, TBepaAbIX TeJ (10 4.)
46 | Ucnapenue u xonaencanus. Hacoimennsnii nap | OOBSCHATD MOHMKEHUE TEMIIEPATyPhl JKUAKOCTH MPU UCTIAPEHUH; IPUBOJUTH PUMEPHI
U €r0 CBOWCTBA SBJICHUH IPUPOBI, KOTOPbIE OOBICHSIOTCS KOHACH CAlMeH napa
47 | AGcontoTHast U OTHOCUTEIIbHAS BIAXKHOCTh [IpuBoaNTE IpUMEpPHI BIUSHUS BIAKHOCTU BO3yXa B OBITY U J1€ATEIbHOCTH YEIOBEKA;
Bo3ayxa. Touka pocsl ONPEAECIATh BIAXKHOCTh BO3/1yXa
48 | Kumnenwue. [leperpersrii map PaccunThIiBaTh KOJIMYECTBO TEIUIOTHI, HEOOXOAMMOE /JIsl OCYILECTBIEHUS Mpoliecca
nepexo/a BEIIeCcTBa U3 OJHOTO arperaTHOro COCTOSIHUS B APYroe; OObSCHATh MPOLIECC
KUIIEHUS BOJbL, 1€JaTh BbIBOJIbI
49 | XapakTepHuCTHKa KUKOTO COCTOSHUS BelecTBa. | Ha3piBaTh CBOMCTBA KUIKOCTEH; OOBSCHATH MPOUCXO0XKIEHUE CUII TIOBEPXHOCTHOTO
[ToBEpXHOCTHBIH CII0M KUAKOCTU. DHEPTUs HATSDKCHUS
ITOBEPXHOCTHOTO CJIOSI
50 | SIBneHMs HA TPAHUIE KUAKOCTH C TBEPABIM [IpuBOIUTE MpUMEpPHI KaIIUJUIAPHBIX SIBJIEHUN B OBITY, IPUPOJIE, TEXHUKE
tenoM. Kanuuisipasle siBIeHUS
51 | XapakrepucTuka TBEpJOro COCTOSHUS JlaBaTh onpeieneHns U3y4eHHbBIM MOHATUSAM (M30TPOIHMSI, AaHU30TPOIHS, KPUCTAILIBL,
BELIECTBA. YIIPYI'He CBONWCTBA TBEPBIX TEIL. MOHOKPUCTAILI, MOJUKPUCTAILI, aMOP(]HBIE TeNa, TEKY4eCTh, KPaTKOBPEMEHHOE
3axoH ['yka BO3/ICIICTBHE, JOJTOBPEMEHHOE BO3/IEMCTBHE); MIPUMEHATD 3aKoH ['yKa aJis pemeHus
IIPAKTUYECKUX 3a7a4
52 | MexaHHUYECKHE CBOMCTBA TBEPIBIX TEIL. HccnenoBaTh MeXaHUYECKHE CBOMCTBA TBEP/BIX TEJ; IPUMEHATH (PU3MUECKUE IOHITUS U
[InaBneHne u KpucCTAIUIM3ALMS 3aKOHBI B y4eOHOM MaTtepHaje npodecCHOHAIbLHOIO XapaKkTepa; UCIob30BaTh VIHTepHeT
JUTsI TOMcKa HHGOpMaIUH O pa3paboTKax U NPUMEHEHUSX COBPEMEHHBIX TBEPABIX U
aMOp(HBIX MaTepHAJIOB
53 | TennoBoe pacupeHue TBEPbIX Tel U OOBACHATH 3HaYECHUE TEIJIOBOTO PACIIMPEHHs TeJI B IPUPOE U TEXHUKE; PACCUUTHIBATD
KUJIKOCTEN JUHEHHOE M 00BEMHOE paCITUPEHUE
54 | IToBTopuTeNnpHO-0000MIaIONHNH YpOK 10 pa3aeny | [IpumeHaTs npuoOpeTeHHbIe 3HaHUS N0 (PU3UKE /ISl peIIeHHs] TPaKTUYECKUX 3aad,

«MonexynspHas ¢pusuka. TepMoIuHaMHUKa

BCTpe‘-IaIOHH/IXCSI B HOBCQHHGBHOﬁ KHU3HU, 1A 6630HaCHOFO HNCITIOJIBb30BaHUA 6I)ITOBI)IX
TEXHUYECKUX YCTPOUCTB, PAllMOHAILHOTO IPUPOIOIOIH30BAHUS U OXPAHBI OKPYIKAIOIICH
Cpebl
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KonTtponbnas padora Ne 2 mo pa3aeny « OCHOBBI
MOJICKYJISIPHON (PU3UKH U TEPMOJTUHAMUKID)

[IpuMeHsTh TEOpEeTUYECKUI MaTeprall IPH BBITOJIHEHUN KOHTPOJIBHBIX 3aJaHHM

PA3JIEJI 3: OCHOBBI QJIEKTPOAUHAMUKHAU
Tema 3.1: DaexkTpuueckoe noJie (11 4.)

56 | Dnekrpuueckue 3apsabl. 3aKOH COXPaHEHHS OOBACHATH B3aMMO/ICHCTBHE 3apsUKEHHBIX TEJ U CYIIECTBOBAHUE JIBYX POJIOB 3aps/a;
3apsa JIOKa3bIBaTh CYIIECTBOBAHUE YACTHIl, UMCIOIINX HAUMEHBIINH IEKTPUICSCKUI 3apsi;
00BSICHATH 00pa30BaHKE MOJOKUTEIBHBIX U OTPULIATEIILHBIX HOHOB; (POPMYIUPOBATH
3aKOH COXPaHEHUsI HJICKTPUYECKOT0 3apsAaa; MPUMEHITh MEX IPEIMETHBIC CBA3U XUMHHU U
¢bu3uku 17151 00bACHEHHUS CTPOCHUS aTOMa
57 | 3akon Kynona BbramcasTe cuiibl B3aMMOICHCTBIS TOYSUHBIX 3JICKTPHUYECKHX 3apsiioB; (POPMYIUPOBATH
3akoH KyioHa; cTpyKTypupoBaTh H3y4e€HHBIN MaTepHalt, HHTEPIPETUPOBATh (HU3NIECKYIO
MH(OPMAIIHIO, TOJYYSHHYIO U3 IPYTUX UCTOYHHKOB
58 | Pemenue 3a1a4 Ha 3aKOH COXPaHEHUS [TpumeHsTh IPHOOPETEHHBIC 3HAHUS 10 (PU3KKE IS PEHICHUS IPAKTHIECKUX 3a/ad,
AIIEKTPUYECKOT0 3apsiaa 1 3akoH Kymona BCTPEUAIOIIMXCS B TOBCEHEBHOM KU3HU
59 | Dnexrpuueckoe noiue. HampskeHHOCTB JlaBath orpe/esieHus] H3y4eHHBIM MOHSATHUSAM (CHIIOBAsi XapaKTEPUCTHKA TIOJIA,
ANIEKTPUYECKOTO 1ouisl. [IpuHIMI Cyneprno3unyy | HanpsHKEHHOCTh MOJISL, TPUHIUI CYNEPIO3HUIIUH MOJIeH, CBOWCTBA IIEKTPUIECKOTO IO,
nosen CKOpOCTB CBETa); Ha3bIBaTh OCHOBHBIC TIOJI0KCHHUS N3YUYCHHBIX TEOPHIA U TUIIOTE3
60 | PaboTa cui 3MeKTpUYECKOro MoJst JlaBaTb onpeneneHns H3y4eHHBIM MOHSATHIM; OMUCHIBATH U JEMOHCTPAIIMOHHBIC U
CaMOCTOSITENIHO MTPOBEICHHBIE YKCTIEPUMEHTBI, HCITONIB3YSI IS 3TOTO SI3bIK (PH3HKH;
KJIaccU(UIUPOBATh N3yUYE€HHBIE OOBEKTHI U SIBJICHUS; 1€1aTh BBIBOABI U YMO3AKIIOUEHUS U3
HaOJIOICHNH, N3YYEHHBIX (PU3MUECKIX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATh BOZMOKHBIC
pe3ysIbTaThl
61 | Ilorenuman. PazHocTs moTeHnuanos. CBs3b JlaBaTh orpe/esieHus] H3y4eHHBIM TIOHSATHAM (PHEPTeTHIECKasi XapaKTePUCTHUKA IO,
MEX]y HalpsKEHHOCTBIO U Pa3HOCTBIO MOTEHIMAJ, Pa3HOCTh MOTEHIINAJIOB, HAPSKEHNE, SKBUITOTEHIIMAIbHAs! TOBEPXHOCTb,
MOTEHIHAIOB AJIEKTPUUECKOTO MOJIS BoibT); BEIUMCIIATH TOTEHIMAN SIEKTPHUUECKOTO OISt OJHOTO M HECKOJIBKUX TOYEUHBIX
AIIEKTPUUYECKUX 3aPsIJIOB; U3MEPSITh Pa3HOCTh MOTEHIIMAIOB
62 | IIpOBOJHHKH U AUIIEKTPHKH B Ha ocHoBe 3HaHMIT CTPOCHUS aTOMa OOBSICHATH CYIIECTBOBAaHHE TPOBOTHUKOB U
aJIeKTpocTaTudeckoM nosne. [onspuzarus JURJICKTPUKOB; TIPUBOUTH IPUMEPHI IPUMEHEHUS IPOBOAHUKOB U TUDJICKTPUKOB B
JMDIICKTPUKOB TEXHUKE
63 | Konnencatopsr OOBsACHATh HA3HAUYECHUE KOHACHCATOPOB B TEXHHUKE, CIIOCOOBI YBEITMUSHHSI 1 YMEHBIIICHUS
eMKOCTH KOHJICHCATOPa; PACCUUTHIBATH HJIEKTPOEMKOCTh KOHJIEHCATOpa, paboTy, KOTOPYIO
COBEPIIAET IEKTPUIECKOE TI0JIe KOHAEHCATopa
64 | DHeprus 3apsHKEHHOTO KOHIEHCATopa. BbIUUCIIATE SHEPTUIO HIEKTPUYECKOTO OIS 3apsHKEHHOT0 KOH/IEHCATOpa; MPUMEHSTh

[IpuMeHeHne KOHJEHCATOPOB

pHOOpETEHHbIE 3HAHUA N0 (PU3UKE AJIs pellIeHHUs] MPAaKTUYECKUX 3a/1a4, BCTPEUAIOIIUXCS B




MOBCEIHEBHOM JKU3HMU, I 0€30I1aCHOTO UCIOJIB30BaHUs OBITOBBIX TEXHUYECKHX
YCTPOMCTB, pallMOHAJIbHOTO MPUPOIONO0JIb30BAHUS U OXPaHbl OKPYKAIOIIEH CpeJibl

65 | Pemenue 3amau no teme «dnekTpuueckoe nojie» | [IpoBoauTh cpaBHUTENbHBIN aHAIN3 TPABUTAILIMIOHHOTO U JIEKTPOCTATUYECKOTO MOJIEeH;
IPUMEHSATH IPUOOPETEHHbIE 3HAHUS 110 (PU3KKE IS pelICHUs MPAKTHUECKUX 3aa4 1 3a/1a4
npodeccuoHaIbHOM HAMIPaBIEHHOCTH

66 | KonrponbHas padora Ne 3 o teme [IpuMeHATHh TEOpETUUECKUI MaTepHall IPY BBIIIOJIHEHUH KOHTPOJIbHBIX 3aJaHUI

«aﬂeKTpI/I‘ICCKOG ITIOJIC»

JlabGopaTopHblii IPAKTHKYM (5 4.)

67 | 3yueHue 3akoHa COXPAHEHUS] MEXaHUYECKON [IpoBouTH PU3MUECKUI IKCIEPUMEHT; U3MEPATh NOTCHIMATIbHYIO SHEPTUIO IOAHITOTO
SHEPruu HaJT 3eMJICH TeJla M yIpyro e OpMUPOBAHHON MPYKHUHBI, paboTaTh B TPyIIe

68 | OnbiTHas npoBepka 3akoHa ['eii-JIroccaka [TpoBouTh pU3HUECKUI IKCIEPUMEHT; ONUCHIBATH OIBITHI, yCTaHABIUBAIOIINE 3aKOH [ 'eii-

Jltoccaka, 00bsicHATH 3ak0H Ha ocHoBe MKT; paGoTtats B rpymme

69 Onpenenenue aTMoc(hepHOIro AaBICHUS C ITpoBouTH PU3MUECKUI IKCIEPUMEHT; ONPEAEIITh aTMOC(HEPHOE AABJICHHUE C IOMOIIbIO
ITOMOIIBI 3aK0Ha boius-Mapuotra 3akoHa boisi-MapuorTa; padoTaTh B Ipymnie

70 | Onpenenenue ko3 dunuenta nopepxHoctHoro | [IpoBoauTh Gpu3nueckuil SKCIEpUMEHT; U3MEPITh KO3(PPHULHUEHT TOBEPXHOCTHOTO
HATSDKEHMSI )KUIKOCTH METOJIOM OTpbIBA Kalleslb | HATSDKEHUS XKUJIKOCTH; padoTaTh B IpyIIie

71 | OnpeneneHne OTHOCUTENLHON BIaKHOCTH [TpoBouTH PU3MUECKUI IKCIEPUMEHT; U3MEPSTh OTHOCUTEIIbHYIO BIa)KHOCTh BO3/1yXa;
BO3/1yXa paboTath B rpyIine

72 | UtoroBas KOHTpOJIbHAs paboTa [IpuMeHATH TEOPETUUECKUI MaTEepHall IIPU BBIIIOJIHEHUH KOHTPOJIBHBIX 3aJaHUI

Kypc o6yuenus 2

KomuuectBo yacos

100

Ne
ypOKa

OcHOBHOE coJiep>KaHHE 0 TeMaM

XapakTepHucTHKa OCHOBHBIX BHJIOB JIESITEIILHOCTH CTyJIeHTa (Ha ypOBHE
y4eOHBIX JICHCTBUI)

PA3JIEJI 3: OCHOBBI QJIEKTPOAUHAMUKMU (npoao.sxenue)
Tema 3.2: IlocTosinnbiii TOK (14 4.)

1 YCJ'IOBI/ISI, H€O6XO)II/IMBI€ JJIs1 BOBHUKHOBCHUS U HpI/IBO}II/ITB IMPUMEPLI XUMHYECKOT'O U TEIIJIOBOI'O }IeﬁCTBHﬂ SJICKTPHUYCCKOI'0O TOKA 1 UX
MOAACPIKAHUS DJICKTPUICCKOI'O TOKA. Cuna Toka HCIIOJB30BaHHUA B TCXHUKEC, ITOKA3bIBATh MAaIrHUTHOC ,Z[CﬁCTBPIC TOKa, ONpCACIIATH
" IIJIOTHOCTH TOKa HaIpaBJICHHUE CUJIbI TOKA, paCCYHUTHIBATH 110 (l)OpMy.]'Ie CHIIy TOKA, BBIPpAXXaThb B pa3JIMYHbIX
CANMHUIIAX CUJIY TOKa
2 3aBUCHMOCTh SJICKTPHYCCKOTO COIIPOTUBJICHUA VYcranaBauBaTh COOTHOIICHUE MCXKIAY COIMPOTHUBJICHUEM ITPOBOAHHKA, €TO )IJ'IPIHOI71 u

OT MaTcpualia, JJIMHBI U IUIOIAAN TOIICPCYHOIO
CCUCHUA ITPOBOJAHHMKA. 3aBHUCHMOCTD

IJIomaabro NOMEPCUYHOTO CCUCHU; OIIPECACIIATE YACIBbHOC COIIPOTUBIICHUC TPOBOAHNKA,
AHAJIM3UPOBATH TaOJIMYHEIE JaHHBIC




JIEKTPUYECKOTO CONPOTUBIIEHUS TPOBOJIHUKA OT
TEMIIEPaTyphl

3 3akoH Oma ans yuactka nenu 6e3 9/1C YcTaHaBnIMBaTh 3aBUCUMOCTD CHJIBI TOKA B IIPOBOJAHMKE OT CONPOTUBIIEHUS TOTO
IPOBOJIHUKA; 3aMUCHIBaTh 3aKOH OMa B BHJIE ()OPMYJIBI; HCIIOIB30BATh MEXKITPEIMETHBIC
CBsI3U (PM3UKU M MaTEMAaTUKHU JJIs pelIeHus 3a1a4 Ha 3akoH Oma
4 DNEKTPOABUKYLIAs CHJIa UICTOYHMKA TOKA. [IpuMeHATH IPHOOPETEHHBIE 3HAHMS 110 (PU3MKE I PELIeHUs IPAKTUUECKUX 3a/1ad,
3axkoH Oma 11 IOJIHOH Lienu BCTPEYAOLINXCS B TIOBCEHEBHOM KHU3HM, JJIs1 0€301aCHOTO UCTIOIH30BAHUS OBITOBBIX
TEXHUYECKUX YCTPOMCTB, pAlMOHAIBLHOTO IPUPOAOIIOJIB30BAHNS U OXPAHBI OKPYKAOLIEH
cpeabl
5 CoenvHeHne NPOBOAHHUKOB Bxrodats amMmnepMeTp U BOIBTMETP B LIETb; OIPENENIATh CUITy TOKAa U HaIIPSDKEHHE Ha
Pa3IMYHBIX yYacTKax LIENH; ONPEAEIATh HEHY ACJICHUs aMIIEpMETpa U BOJIbTMETPA;
YEPTUTh CXEMBI JJIEKTPUYECKON LIeNn
6 Pemenue 3a1ay Ha coelMHEHUE IPOBOIHUKOB PaccuntbiBaTh CHIly TOKa, HAPSY)KEHUE U COPOTUBIIEHNE IIPU M1OCIIE0BATEILHOM U
[1apAJUIEJIbHOM COEIMHEHUH IIPOBOJIHUKOB
7 CoenvHeHNEe UCTOYHUKOB JIEKTPUUECKOMN OOBACHATH Ha IPUMEPE IEKTPUUECKOI 11enHu ¢ AByMs uctounnkamu toka (3/1C), B kakom
SHepruu B OaTapero cilydae UCTOYHMK 3JIEKTPUYECKOH sHeprun paboTaeT B peKUMe reHeparopa, a B
KaKOM — B PEKUME MOTPeOUTEIIs
8 PaboTa 1 MOLTHOCTB 3JIEKTPUUECKOr0 TOKa PaccuuThiBaTh paboTy M MOIIIHOCTH 3JIEKTPUYECKOT0 TOKA; BBIPAXKATh €AMHUILY MOLTHOCTH
yepe3 eMHUIbI HAIPSDKEHUS. M CUJIbI TOKA
9 3akoH /Dxoyna-Jlenna. TemoBoe aelicteue Toka | Onpenenars TeMnepaTypy HUTH HaKaJaUuBaHUs; IPUMEHATH 3akoH Jlxoyns-JleHna s
pelleHus: MPaKTUYECKHX 3aa4 U 3a7a4 IpoeCCHOHAIbHONW HAIPABJIEHHOCTH
10 | Pemenue 3agay Ha 3aKOHBI IOCTOSIHHOTO TOKA [TpuMeHsATH IPHOOPETEHHBIE 3HAHUS 10 (PU3HKE IS pelIeHUs MPAaKTUUECKUX 3a/ad,
BCTPEUAIOLINXCS B MOBCEAHEBHOMN KU3HU, ISl 0€30I1aCHOI0 UCIIOJIb30BaHUS OBITOBBIX
TEXHUYECKUX YCTPONCTB
11 | DnexkTpuueckuil TOK B MOJYNIPOBOAHUKAX. Ha ocHoBe 3HaHMIi CTpOEHUS aTOMa OOBSACHATH CYLLIECTBOBAaHHE MOJIYIPOBOIHUKOB;
DnexTpuyeckas IpoBOAUMOCTh [TonnMath NpUpoOAY AEKTPUUECKOTrO TOKA B YUCTHIX MOJTYIPOBOJAHUKAX U B
IOJIYTIPOBOJIHUKOB TP HAJIMYUU IPUMECEN IIOJIYTIPOBOIHUKAX IPU HAIWYUH NPUMECEHN C TOUKH 3PEHUS AIEKTPOHHON TEOPUH
12 | ITomynmpoBOAHUKOBEIE TPUOOPHI OOBACHATH YyCTPOUCTBO, MPUHIUI AEUCTBUS U PUMEHEHHUE MOIYITPOBOAHUKOBOTO U0
U TPaH3HUCTOpa
13 | DeKkTprUYECKUil TOK B KUAKOCTSIX. 3aKOH OOBSACHATH MPUPOJY FIEKTPUUECKOTO TOKA B KUAKUX IMPOBOJHUKAX; IPUMEHSITH 3aKOH
ANIEKTPOJIH3a IIEKTPOJIN3A TP PEIICHUH 33]a4
14 | KonTponbHas padorta Ne 1 o reme [IpuMeHATh TEOPETUUECKUI MaTEpHall IIPY BBIIIOJIHEHUH KOHTPOJIBHBIX 3aJaHUI

«IToCTOSIHHBIN 2TIEKTPUUYECKUN TOK»

Tema 3.3: MarautHoe noJie (7 4.)
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MarsauTtHoe moJje

BBIABIIATE CBSI3b MEKAY DJIEKTPUUECKHMM TOKOM M MarHUTHBIM IOJIEM; IPUBOJAUTH IPUMEPHI
MarHUTHBIX SIBJIEHUI; HA3bIBATh OCHOBHBIE MOJOXKEHUS U3YUYEHHBIX TEOPUM U TUIIOTES;
OIKCBIBATH U IEMOHCTPALIMIOHHBIE U CAMOCTOSATEJIBHO ITPOBEACHHBIE HKCIIEPUMEHTHI,
MCTIOJB3YSl JITIsl 9TOTO PYCCKHUH SI3BIK U SI3bIK (PH3UKHU

16 | BekTop MHAYKIMU MarHUTHOTO MOJIS JlaBath orpe/iesIeHUs] U3y4eHHBIM HOHATUAM (BEKTOP MAarHUTHOM MHAYKIIUH, CUIIOBBIE
JIMHUY MarHUTHOW MHAYKIIMH, OPUEHTUPYIOLIEE JEHCTBUE, BUXPEBOE MOJIE, [IPABUIIO
IPaBOil pyKH); MOKa3bIBaTh CBA3b HAIIPABIECHUS MarHUTHBIX JIMHUI C HalpaBJIEHUEM TOKa C
IIOMOIIbI0 MAarHUTHBIX CTPEJIOK; IEPEUUCIIATH CIIOCOOBI YCUJIEHUSI MATHUTHOTO I€HCTBUS
KaTyIIKH C TOKOM; IPUBOJUTDH IPUMEPHI UCIIOJIb30BAHUS MIEKTPOMArHUTOB B TEXHUKE U
ObITY
17 | [eiicTBMe MarHUTHOI'O NOJIS HA BeruucnaTe cuisl, AEUCTBYIOIIME HA IPOBOAHUK C TOKOM B MarHUTHOM I10JI€; I€JIaTh
IIPSIMOJIMHENHBIN IIPOBOJHUK C TOKOM. 3aKOH BBIBOIbI M YMO3AKJIIOUEHUS U3 HAOIIOIEHUH, N3yUYEHHBIX (PU3NYECKUX 3aKOHOMEPHOCTEH,
Awmnepa MPOTHO3UPOBATH BO3MOYKHBIE PE3YIbTATHI; IPUMEHSATH PHOOPETEHHBIC 3HAHUS 110 (PH3UKE
JUIsl pEIICHUs] TPAKTUYECKUX 3a]a4
18 | MarautHsIi IoTOK. PaboTa 1o nepemenieHuo CTpyKTypHpOBaTh U3y4eHHBIH MaTEpUaT, HHTEPIPETHPOBATH HUZNIECKYIO HHPOPMAITHIO,
IIPOBOJHMKA C TOKOM B MArHUTHOM I10JIE IIOJIYYEHHYIO U3 IPYTUX HCTOUYHUKOB
19 | JleiicTBHe MarHUTHOTO TIOJISI HA BMKYIIUIHACS BeruucnaTe cuibl, AEUCTBYIOIIME HA DJIEKTPUYECKUN 3apsij, IBHKYILIHICSI B MATHUTHOM
3apsan. Cuia JlopeHua 110J1€; IPUMEHATh IPUOOPETEHHbIE 3HAaHUS 110 (PU3MKE Ul PeLIeHUs IPAKTUYECKUX 3a/1a4
20 | OnpeneneHue yaeabHOTO 3apsia. Y CKOPUTEIH OOBACHATH NPUHLIMII JEHCTBUS Macc-clieKTporpada, yckopuTeen 3apsKeHHbIX YacTHIL
3apsKEHHBIX YaCTHIL OOBACHATH POJ MArHUTHOTO TOJISI 3€MJTH B )KU3HU PAaCTEHUH, KUBOTHBIX, YEJIOBEKA
CTPYKTYpPUPOBaTh U3Y4ECHHBIM MaTeprai; IPUBOANUTH IPUMEPHI IPAKTHYECKOTO
IPUMEHEHMs U3YYCHHBIX SIBJICHUH, 3aKOHOB, PHOOPOB, YCTPOICTB
21 | Pemenue 3aga4d o Teme «MarHuTHOE TIOJIe» [IpumensTh NPUOOPETEHHBIE 3HAHUS 110 GU3UKE [T PEIICHUs MPAKTHUECKUX 3aja4

Tema 3. 4: JaexTpoMaruuTHas HHAYKIUA (8 4.)

22

3H€KTpOMaFHI/ITHa$I HUHAYKIUA

Ha6uto1aTh ¥ ONUCHIBaTh ONBITHI, TOATBEPKIAIOIIUE MOSBIEHUE SJIEKTPUUECKOTO MO
IIPY U3MEHEHUU MarHUTHOTO IOJIs, JIEJIaTh BBIBOJIbI; OMMCHIBATH 3aBUCUMOCTh MAarHUTHOTO
MOTOKA OT MHIYKIIMK MarHUTHOTO MOJIs, MPOHU3BIBAIOIIETO IJI0L[a/1b KOHTYpa U OT €ro
OpPHUEHTAIUH 110 OTHOIIECHUIO K JIMHUSAM MarHUTHOW MHIIYKIIMU; OOBSICHATH PUHIIHII
JIENCTBHS TeHEPaTOpa AEKTPUUYECKOr0 TOKa

23

Hanpasnenue nnaykinonHoro Toka. [Ipasumno
Jlenma

Habmtonate B3aumoeiicTBrE allOMUHHEBBIX KOJIEI] C MATHUTOM; OOBSICHATH (PU3UUECKYIO
cyThb npaBwiia JIeHna u GopMyInpoBaTh €ro; IpUMEHsTh MpaBuiio JIeHa u npaBusio
IIPaBOM PYKH [UISl ONIPEJEICHUS HAIPaBICHUS HHAYKIIMOHHOI'O TOKa

24

3akoH BHCKTpOMaFHHTHOﬁ HHAYKIIUHN

HpI/IMeH}ITB HpHO6pCTCHHBIC 3HaHUA 110 (I)I/ISI/IKG JJId pCHICHUS MPAKTUYCCKUX 3a1a4,
BCTPCHAIOIIUXCA B MMOBCETHEBHOM JKU3HU
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Buxpesoe anexkTpuyeckoe mosie

JlaBaTh onpenieneHust U3y4eHHbIM MOHATUAM (BUXPEBOE JIEKTPHUUECKOe MoJe, cuila
Jlopenna, 9/1C MHAYKIIMY B ABUKYIIUXCS TPOBOJHUKAX ); TPOBOJIUTH CPABHUTEIIBHBII
aHaJIU3 CBOKCTB 3JEKTPOCTATHYECKOr0, MATHUTHOI'O U BUXPEBOT'0 JIEKTPHUECKHX MOJIEH

26 | CamOMHAYKIUS OnwuceIBaTh JEMOHCTPALIMOHHBIE SKCIIEPUMEHTHI; HAOMI0aTh U OOBACHATH SBICHHUE
CaMOMHIYKIIUH

27 | DHeprus MarHUTHOTO TIOJIS OnuceIBaTh JEMOHCTPAIIMOHHBIE 3KCIIEPUMEHTHI; BBIYUCIISATH YSHEPTUH MArHUTHOTO TIOJIS;
OOBSICHATPH Ha MIPUMEPE MAarHUTHBIX SBJICHUH, TOYeMy (DU3UKY MOKHO paCCMaTPHUBAThH KaK
METaIMCIHIUIMHY; TPUMEHSATH IPUOOPETEHHBIC 3HAHUS 10 (DU3UKE JUIS PEIICHHS
NPAaKTUYECKHX 3a/1a4

28 | Pemenue 3a1a4 o TeMe «JIEKTPOMAarHUTHAS [TpumensATh IprOOpETEHHBIE 3HAHUS 10 (HU3UKE JUIS PEIICHHUS NPAKTHYECKHUX 3a1a4

WHJTYKIIUSD))
29 | KonrpomnbHas padorta Ne 2 o Teme «MaruntHoe | [IpuMeHSTH TeopeTHYeCKUi MaTepyrall IPH BBIIOJHEHNH KOHTPOJIBHBIX 33/1aHHH

I10JIC. 3JI€KTpOMaFHI/ITHa$I WHIAYKIOWS

PA3JAEJI 4: KOJIEBAHUSA U BOJIHbBI
Tema 4.1: Mexanuueckue Kojie0aHus U BoJaHbI (12 4.)

30 | KonebarensHoe nBuxenue. CBOOOIHBIE Onpenensth konaedaTenbHOE ABIKEHUE TI0 €ro MpU3HaKaM; MPUBOAUTH MPUMEPHI
MeXaHUYEeCKue KoueOaHus KoJIeOaHWH; Ha3bIBaTh BETMYMHBI, XapaKTEPHU3YIOIIHE KoneOaTeIbHOe IBUKCHNE;
3aMuchIBaTh POPMYITy B3aUMOCBS3H MEPUO/Ia U YaCTOTHI KOJIEOaHUM, TPUMEHATh UX MPU
pelIeHUH 3a1a4
31 | JIuneiiHble MEXaHUYECKHE KOJleOaTelbHbIE OnwuceIBaTh JUHAMUKY CBOOOIHBIX KOJIEOaHUH MPYKMHHOTO U MaTeMaTHYECKOTO
CHUCTEMBbI MasiTHUKOB; BBIUMCIIATH MEPUOJT KOIeOaHUI MaTeMaTHYECKOr0 MasiTHUKA [0 U3BECTHOMY
3HAYEHUIO €r0 JUIMHBI; BEIYUCIIATH MEPHOJ KoleOaHu Ipy3a Ha MPYKHUHE MO U3BECTHBIM
3HAYEHUSIM €r0 MACChl U KECTKOCTU MPYKUHBI
32 | 'apmoHMueckue KojaeOaHus JlaBaTh orpe/iesieHus] U3y4eHHBIM NOHATHUAM (aMIUIUTY/a, IepUo/I, yacToTa, da3a
KoJieOaHui, CHHYCOHUa, KOCUHYCOU/IA); UCTIOJIb30BaTh MEXIPEIMETHBIE CBA3U (DU3UKU U
MaTEeMaTHKH JUIsl pellieH s 3a1a4
33 | [IpeBparienue sHeprun Npu KojaedaTeTbHOM JlaBaTh onpe/ieNeHNs N3Yy4EHHBIM MOHATHUSAM, A€JIaTh BBIBOABI U YMO3AKIIIOUEHUS U3
JBUKEHUU HaOJI0/IeHUH, U3YYEHHBIX (PU3NYECKUX 3aKOHOMEPHOCTEH, TPOrHO3UPOBATH BO3MOYKHbBIE
pe3yJbTaThl; ONPEAEIATh NapaMeTphl KoJIeOaHUi Tpy3a Ha MPYKUHE U HAa HUTHU, YATATh
rpaduku
34 | CBobosaHbIE 3aTyXalolIie MEXaHUYECKUE [IpuBOAMTE MpUMEPHI ABTOKOJIE0ATEIBHBIX MEXAaHUUYECKUX CUCTEM; TPOBOIUTh
KoseOaHus KJ1acCUpUKalMIo KojeOaHui
35 | BeiHyX/IeHHbIE MEXaHUYEeCKHE KoJleOaHus OOBACHATD, B UEM 3aKITIOUACTCA SBJICHUE PE30HAHCA; IPUBOIUTH IPUMEPHI MOJIE3HBIX U

BpPCAHBIX HpOS[BJ'IeHI/II\/’I PE30HaHCa U MYTHU YCTPAHCHUSA TOCIICAHUX BBIpa6aTBIBaTB HaBbIKN




BOCIPUHUMATh, aHAJTU3UPOBATH, IepepadaThiBaTh U MPEABABIATS HHPOPMAIUIO B
COOTBETCTBHUU C OCTABJICHHBIMU 3aJa4aMHU

36 | [lonepeuHslie U TPOAOIHHBIC BOJIHBI. Pa3znuyath nonepeyHsie U MPOI0JIbHBIE BOJIHBI; OMUCHIBATH MEXaHU3M 00pa30BaHUS BOJIH;
XapaKTepUCTUKU BOJTHBI Ha3bIBATh XapaKTEPHU3YIOIIIE BOJHBI (PU3NYECKHIE BETMYMHBI; 3aIMCHIBATH (DOPMYITBI
B3aMMOCBS3H MEXKIY HUMHU
37 | Untepdepennus u qudpakius BOJIH Hab6mronate u 00BACHATH sIBJICHUS HHTEPPEPCHITUN U TUPPAKITUNA MEXaHUIECKUX BOJIH
38 | 3ByKOBBIEC BOJIHBI HasbiBaTh AMana3oH 4acTOT 3BYKOBBIX BOJIH; MPUBOAUTH IPUMEPHI HICTOUHHUKOB 3BYKa;
HPUBOAUTH OOOCHOBAHUS TOTO, YTO 3BYK SBISIECTCS MPOJOIBHOM BOIHOM; BBIIBUTATh
TUIIOTE3bI O 3aBUCHMOCTH CKOPOCTH 3BYKa OT CBOMCTB CpeZlbl U OT €€ TeMIIepaTyphbl
OOBSICHATD, IOYEMY B T'a3aX CKOPOCTh 3BYKa BO3PACTAET C MOBBIICHHEM TEMIIEPATYPHI
39 | YnpTpa3ByK U €ro MPUMEHEHHE [IpencraBisaTs 06acT NpUMEHEHUS yAbTPa3ByKa U MEPCIEKTUBBI €r0 UCIIOIb30BaHUS B
Pa3IMYHBIX 00IACTAX HAYKH, TEXHUKH, B MEIUIIMHE; U3JIaraTh CyTh AKOJIOTHYECKUX
po0JieM, CBSA3aHHBIX C BO3JCHCTBHEM 3BYKOBBIX BOJH HAa OpraHU3M YeJIOBEKa; 3a7aBaTh
BOIIPOCHI ¥ IPUHUMATD y4acThe B 0OCY)KICHUH TEMBI; IPUMEHSATH 3HAHHSI K PEIICHHUIO
3aj1au
40 | Pemenue 3ama4 mo reme «MexaHHYECKHE [TpumeHsTh IPHOOPETEHHBIC 3HAHUS 10 (PU3HKE IS PEHICHUS PAKTHIECKUX 331249
Kosie0aHusl U BOJTHBID»
41 | KonrposbHas padora Ne 3 o Teme [IpuMeHATh TEOPETUUECKUI MaTEpHaIl IIPY BBIIIOJIHEHUH KOHTPOJIBHBIX 3aJaHUI

«MexaHndeckue KojieOaHHs U BOJTHBID)

Tema 4.2: DjieKTpOMArHuTHbIE KoJieOaHus U BoJHbI (13

q.)

42 | CBOOOHBIC U BBIHYK/ICHHBIC Ha6mronaTe cBOOOIHBIE 2TIEKTPOMAarHUTHBIE KoJIe0aHus B KOJIeOaTEIbHOM KOHTYPE;
3JIEKTpOMarHuTHbIe kKojeOanus. KosebarenbHblil | 1enaTh BbIBO/bI; 1aBaTh ONpeAEICHNUs U3YUYEeHHBIM MOHATHAM; Ha3bIBaTh OCHOBHBIE
KOHTYP M10JIO’KEHHU S U3YUYEHHBIX TEOPUH U TUIIOTE3

43 | Ilepuon cBOOOIHBIX 3MEKTpHUECKUX KonebaHnuit | [IpoBoAUTh aHAOTHIO MEXAY (PU3MUECKUMH BETMUMHAMM, XapaKTePU3yIOLIUMH

MEXaHMYECKYIO M 3JIEKTPOMAarHUTHYIO KojieOaTelIbHbIE CUCTEM; PellIaTh 3aJaun Ha
npuMeHeHne ¢popmynsl TomcoHa

44 | IlepemenHbli TOK. [ 'eHEpaTOp NepeMEeHHOTO WuTepnperupoBarh (GpU3NIECKy0 HHPOPMALIUIO, TOJYYEHHYIO U3 APYTHX HCTOUHUKOB,;
TOKa HCIIONIBb30BaTh ypaBHeHUs: D/IC, HanpsyKEeHUsl U CUJIbI TOKA JUISl pEIICHUs 3a/1a4

45 | EMKOCTHOE M HHIYKTHBHOE COMPOTHBIEHHS PaccuuTtbiBaTh MapaMeTphl LENH NIPH PA3JINYHBIX CONMPOTHUBIICHUSAX IEPEMEHHOTO TOKA
MIEPEMEHHOT0 TOKa

46 | 3axon Oma Juis JIEKTPUUYECKOH 1Ienn [TpumeHsATH IPHOOPETEHHBIE 3HAHUS 110 (PU3MKE /IS PElIeHUs MPAKTHUYECKUX 3a1a4

MepeMEeHHOTo ToKa. PaboTa 1 MOIITHOCTH
MIEPEMEHHOTO TOKa




47 | I'enepaTtopsl TOKa OOBACHATH CTPOCHUE U MPUHIIUAII PAOOTHI TEHEPATOPa MEPEMEHHOTO TOKA;
MHTEPIPETHPOBATh (PU3NUECKYIO HH(DOPMAIHIO, TOJYYSHHYIO M3 IPYTHX HCTOYHHKOB
48 | Tpanchopmatopsl OOBACHATD YCTPOHCTBO U yCIOBUS paObOTHI TpaHCchopMaToOpa Ha XOJIOCTOM XOY U MO/
Harpy3koi; paccuntsiBath KI1J[ Tpancdopmaropa
49 | [lomyyenwue, nmepenava u pacrpeieicHmue HaspiBaTh ciocoObl yMEHBIICHUS MOTEPH SJIEKTPOIHEPTHH MIPU TIepeiade ee Ha
ANEKTPOIHEPTUU 00JIbIINME PACCTOSIHUS; AHATTU3UPOBATh U OLICHUBATD MTOCIIEIACTBHS JIS1 OKPY>KAIOIIEH Cpelibl
OBITOBOI U MPOU3BOACTBEHHOM 1€ATEIBHOCTH YEJI0BEKA, CBA3aHHON C UCIOIb30BAaHUEM
(bu3nYECKUX MPOIIECCOB; UCTOIb30BaTh MIHTEpHET [1sl moucka nHbopMaIuu o
COBPEMEHHBIX CII0C00ax Mepeaaydu AIEKTPOIHEPTUH
50 | DnexkTpomarHuTHbie BOHBL. CBOMCTBA Habuto1aTh ONBIT MO U3TYYEHHUIO U IPUEMY JIEKTPOMArHUTHBIX BOJIH; OMUCKHIBATD
AJIEKTPOMArHUTHBIX BOJIH Pa3IAYHs MEXKITy BUXPEBBIM JJIEKTPHUECKUM U DJIEKTPOCTATUIECKUM TIOJISIMU; HA3bIBATh
CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH; U3JIaraTh CyTh SKOJIOTHYECKHUX MPOOIIeM, CBSI3aHHBIX C
AJIEKTPOMATrHUTHBIMH KOJIEOAHUSIMU U BOJTHAMU; OOBSICHATH POJIb SJIEKTPOMATrHUTHBIX BOJIH
B COBPEMEHHBIX uccienoBanusx Beenennoi
51 | U3o6perenue paguo A. C. [ToroBeim. [Tonsitue o | CTpyKTypupoBaTh U3Y4EHHBIA MaTepHall; HHTEPIPETUPOBATH (PU3HUECKYIO0 HHPOPMALIHIO,
paauocssizu. [IpuMeHeHne 3I1eKTpOMarHuTHBIX MOJIyYEHHYIO U3 IPYTUX UCTOUYHUKOB; IEMOHCTPUPOBATH MPE3EHTAIH, YUaCTBOBATh B
BOJIH 00CYX/ICHUH MPE3EHTAINI; pacCKa3bIBaTh O MPUHIIUIIAX PAJMOCBS3H U TEICBUICHUS
52 | OcHOBHbIE XapaKTEPUCTUKU, CBOMCTBA U [IpumeHsTh MPUOOPETEHHBIE 3HAHUS 110 (PU3UKE JUIA PEIICHUS TPAKTHUECKUX 3a7ad,
HCTIOJIH30BaHUE IJIEKTPOMAarHUTHBIX BOJH BCTPEYAONINXCS B TIOBCETHEBHOM KHU3HM, JJIs1 0€30TIaCHOTO UCTIOIH30BaHUS OBITOBBIX
TEXHUYECKHUX YCTPOUCTB
53 | Pemenue 3amau mo teme «IEKTPOMarHUTHBIE [TpumensTh MPHOOPETEHHBIC 3HAHUS TTO (PU3HKE VIS PEeNICHHUS PAKTUIECKUX 3a1a49
KoJIeOaHUs U BOJHBI»
54 | KonrposnbHas padora Ne 4 o Teme [IpuMeHATH TEOPETUUECKUI MaTEepHall IIPU BBIIIOJIHEHUH KOHTPOJIBHBIX 3aJaHUI

«BHCKTpOMaFHI/ITHHe KO0JIeOAHMS U BOJHBD»

PA3JIEJI 5: OIITUKA
Tema 5.1: Ilpupoaa ceera (8 4.)

55

CKOpOCTB pacinpocCTpaHCHUs CBETa

HaseiBaTh pasnuuHble 1MANa30Hbl 2JIEKTPOMArHUTHBIX BOJIH; HHTEPIIPETUPOBATH
buznyecKkyro HHPOPMAIUIO, OTYUYSHHYIO U3 IPYTUX HCTOYHUKOB

56

3aKOHBI OTpaXXCHUA U IPCIIOMIICHHUA CBETA

JlaBaTh onpeieneHHs U3y4eHHbIM OHATHAM (TpaHulla pa3iena ByX Cpell, OTHOCUTEIbHBIN
MOKa3aTeNb MpeIoMIIeHUs, aDCOMIOTHBIN TTOKa3aTelb MpesloMIIeHns); GOpMyIUpOBaTh
3aKOH OTPAXXEHMsI CBETA U 3aKOH MPEJIOMIIEHHSI CBETA; JIENIaTh BBIBOBI U YMO3AKIIOUEHUS
U3 Ha0JII0IeHUH, U3yYEHHBIX (PU3NYECKUX 3aKOHOMEPHOCTEH, MPOTrHO3UPOBATH BO3MOKHBIE
pE3yIbTaThl

57

[TonHOE OTpakeHue cBeTa

JlaBaTh onpeieneHus U3y4eHHbBIM MOHATUSAM (TIOJTHOE BHYTPEHHE OTpaskeHue, MpeaesbHbIHN




yTroJI IIOJIHOTO OTPAXKEHUs1, BOJIOKOHHAS ONTHKA); J1eJIaTh BBIBOJBI U YMO3aK/IFOUEHUS U3
HaOJI0IeHNH, N3YUYEHHBIX (PU3MYECKHX 3aKOHOMEPHOCTEH, TPOrHO3UPOBATH BO3MOXKHBIE
pe3ynbTaThl

58 | Pemenue 3agau o Teme «3aKoHbI OTpakeHue 1 | [IpuMeHsATh Ha IPaKTUKE 3aKOHBI OTPAXKECHUS U MPETIOMIICHHS CBETA IIPU PELICHUH 33124
IIPEJIOMIIEHUE CBETa»
59 | JIaboparopHas pabota Ne 1 «Onpeznenenue [IpoBouTh (pU3MUECKUI IKCIEPUMEHT; ONPEAEIATh IOKA3aTeNb IPEJIOMIICHUS CTEKIIa
HoKa3aTessi IPEJIOMIICHHS CTEKIIa»
60 | JIun3el [Toctpoenue nzoOpaxkeHui, naBaemMblx | Pa3nuyare JIMH3BI 10 BHEIIHEMY BUAY; OIIPEEIIATh, KaKas U3 JBYX JIMH3 C pa3HbIMU
JIMH3aMU (OKYCHBIMH PaCCTOSIHUSMU JaeT OOJIbIIee YBEIHUCHHUE; CTPOUTH N300paKeHUS JaBaeMble
JIMH3aMHU; Pa3JInyaTh KaKue U300pakeHus Ial0T cCOOMpArOILasi M pacCeUBaroIlas JIMH3bI
61 | ®opmyna TOHKOW JTHH3BI YMeTh CTpOUTh N300paKEHUS IPEAMETOB, 1aBAEMBbIE JINH3AMHU, PACCUUTHIBATh PACCTOSHUS
OT JIMH3BI JI0 N300pakeHUs IpeIMeTa; paCCUUTHIBATh ONTUYECKYIO CUITY JIMH3BI,
IIPUMEHSTH IPUOOPETEHHBIE 3HAHUA 110 (PU3UKE AJIS PEeLIECHUS MPAKTUYECKUX 3a/1ay,
BCTPEYAIOLIMXCS B IOBCEIHEBHON KHU3HU
62 | Onruyeckue npubopsl. [11a3 Kak onTuveckas OOBACHATH YCTPOHCTBO MHUKPOCKOIIA M TEIECKOMA; OOBSCHITH BOCTIPUSATHE U300paKEHHUS

CHUCTEMaA

IJ1a30M 4eJIOBEKA; PUMEHATh MEXIPEAMETHbBIE CBSI3U (PU3UKH U OMOJIOTUH JUIS
00BsICHEHUS] BOCIIPUATHUS U300paKEHHUS

Tema 5.2: BosiHoBbIe cBolicTBa cBera (10 4.)

63 | ducnepcus cBeta Habmtonate paznoxeHue 6€10ro cBeTa B CIEKTP MPH €ro NPOXOKICHUN CKBO3b NIPU3MY U
noJiyueHue 0eoro cBeTa MyTeM CII0KEHHSI CIIEKTPAJIbHBIX LIBETOB C IIOMOILBIO TPU3MBI;
OOBSICHATB CYTh U JIaBaTh OIpeJIeIEHUE SIBJICHHI TUCTIEPCUU

64 | Uarepdepennns ceta Habumtonate siBeHue nHTEpPEepeHINN IEKTPOMAarHUTHBIX BOJIH U CBETA; 1aBaTh
oTpeieNIeHUs] U3yYeHHbIM MOHATUAM (MHTepepeHIus, HHTepdepeHIIMOHHAs KapTHHA,
yCIIOBUE MaKCUMYyMa, YCIIOBUE MUHUMYMa, KOT€PEHTHBIE BOJIHbBI, KOTEPEHTHbIE HCTOUHUKH,
TOHKHE IUIEHKH ); Ha3bIBaTh OCHOBHBIE TIOJI0KEHUS U3YYEHHBIX TEOPUN U TUIOTE3;
ONKCHIBATh U IEMOHCTPAIIMOHHBIE U CAMOCTOSITENIbHO MPOBEACHHbIE SKCIIEPUMEHTHI

65 | dudpaxous cBera. AudpakponHas pemeTka Habumtonate siBnenue qudpakiiui 3J€KTPOMarHUTHBIX BOJIH U CBETa; MHTEPIPETUPOBATH
buznyecKkyro HHPOPMAIUIO, TOTYUSHHYIO U3 IPYTHUX HCTOYHUKOB

66 | JlaboparopHas pabota Ne 2 «OmpenencHue [TpoBOoANUTH PU3MUECKUI SKCTIEPUMEHT; OTPEEIATh JUIMHY CBETOBOU BOJIHBI JIJIsI KPACHOTO

JUIMHBI CBETOBOI BOJIHBD) U (HOJIETOBOTO CBETA C MOMOIIBIO TUPPAKIMOHHON PELIETKH

67 | Ilonsipuzamus cBera Habumroate siBjeHNe MONSIpU3aLUU JIEKTPOMArHUTHBIX BOJIH U CBETA; HHTEPIIPETUPOBATh
¢duznueckyro MHGOpMAIHIO, MOJIYYSHHYIO U3 IPYTHX HCTOUHUKOB

68 | Mcmosnb30BaHNE BOJIHOBBIX CBOMCTB CBETA B [IpuBoIUTE MpUMEpPHI NOSIBJIICHUS B IPUPOJIE U UCIIOIb30BAHUS B TEXHUKE SIBJICHUM

HAayYKC U TCXHUKC

I/IHTCp(I)CpeHI_II/II/I, ILI/I(I)paKI_II/II/I, NOJIApU3alU U JUCIICPCUHN CBCTA; IICPCUUCIIATE MCTO/bI




IMO3HaHMs, KOTOPBIC UCIIOJIb30BAaHbI IIPHU N3YYCHHUHU YKAa3aHHBIX SIBIICHHI

69 | CHexTpsl U CIIEKTPAJIbHBIN aHATTN3 HabuntoaTh CrulomHoi v TuHeuaTeie CIeKTPhl UCITYCKAHUS; Ha3bIBAaTh YCIOBHS
00pa30BaHus CIUIOMIHBIX M JUHEWYAThIX CIIEKTPOB UCITYCKaHUs; paboTaTh B TPyIIIE;
ciymarh qokiaj «MeToJl CHEeKTPaJIbHOrO aHaJIN3a M €ro0 MPUMEHEHHE B HAYKe M TEXHUKE»

70 | UudpakpacHoe, yiabTpaduoneToBoe u WnTtepnperupoBaTh Gu3ndecKyo HHPOPMAIIHIO, TOTYYSHHYIO U3 JPYTUX HCTOYHHUKOB;

PEHTT€HOBCKOE U3JIY4YEHHUs JIEMOHCTPUPOBATh MPE3EHTALIMH, YUaCTBOBATh B OOCYKICHUM NPE3EHTALUI

71 | Pewmenue 3amau no pazgeny «OnTuka» [IpumensTh NpUOOPETEHHBIE 3HAHUS 110 (PU3UKE JUIA PEIICHUs TPAKTHUECKUX 3ajad,
BCTPEUAIOLINXCSl B IOBCEAHEBHON KU3HU

72 | KonrponbHas pabora Ne 5 o pasneny [IpuMeHsTh TeOpeTUYECKUI MaTeprall IPH BBITOJIHEHUN KOHTPOJIBHBIX 3aJaHHM

«Onruka

PA3JIEJI 6: DJIEMEHTbI KBAHTOBOM ®U3UKHU
Tema 6.1: KBanToBasi ontuka (5 4.)

73

KBanroBas runore3a Ilmanka. ®oToHBI

OOBACHATH KOPITYCKYJISIPHO-BOJIHOBOM J1yajIM3M CBOMCTB (DOTOHOB

74

Buewnuit u BHyTpeHHUN (HoTOdhDHEKT

JlaBaTh onpeneneHust u3y4eHHbIM NOHATUAM (doTtorddekr, hopmyna [Tnanka, 3aKOHBI
dororddekra, A. I'. Ctoneros, pabora BeIxoaa, (HOTOIIEKTPOHBI); HAOIIOIATh
doroanekTpudeckuii 3pdexT; 00bACHITh 3ak0oHBI CTOJIETOBA HA OCHOBE KBAHTOBBIX
MPEJCTAaBICHUI

75

Teopus porordpdexra

PaccunTriBaTh MaKCHMabHYIO KHHETUYECKYIO SHEPTHIO AJIEKTPOHOB ITPH
¢dorornexkTpuyeckoM 3¢ dekTe; onpeaenaTh paboTy BbIX0/1a MIEKTPOHA 10 rpapuKy
3aBUCUMOCTH MAaKCUMaJIbHOM KMHETHYECKOU SHEPTrUHU (POTOIIEKTPOHOB OT YACTOTHI CBETA

76

[Ipumenenne potordhdexra

[epeuncnste mpuOOPHI, YCTAHOBKH, B KOTOPBIX MPUMEHSETCS Oe3NHEPIIHOHHOCTD
doro3dexra; 00bSICHATH POJIb KBAHTOBOM ONTHUKU B Pa3BUTUU COBPEMEHHON (U3UKY;
MHTEPIPETHPOBATH GUINIECKYIO HH()OPMAIHIO, TOTYYSHHYIO U3 IPYTUX HCTOYHHKOB;
JIEMOHCTPUPOBATh MIPE3EHTAIMH, YIACTBOBATh B 00CYKICHUU MPE3eHTALUN

77

CBeTOBBIC KBAaHTHI

HpI/IMeHHTB HpI/IO6peTeHHBIC 3HaHUA 110 q)HSI/IKe JUIL pCHIICHUA ITPAKTHUYCCKUX 3a1a1

Tema 6.2: ®Pusuka aroma (2 4.)

78 | Snepnas (mnaHerapHasi) MoAens aToMa. OnbITel | ONMUCHIBaTH OMBITH Pe3epdop/ia Mo UCCIeIOBaHHUIO C TOMOIIBIO PACCESTHUS 0l-9aCTHUII
Pesepdopna. KBantossie moctynater bopa CTPOCHHUSI aTOMa; KJIIACCH(UITMPOBATh U3YICHHBIC OOBEKTHI U SIBJICHHUS; J€JIaTh BHIBOJIBI U
YMO3aKTIOUYCHUS U3 HAOMIOICHUN, H3yUYEeHHBIX (PU3NYECKUX 3aKOHOMEPHOCTEH,
MIPOTHO3UPOBATH BO3MOXKHBIE PE3YIIbTaTHI,
79 | KBaHTOBBIE reHEPATOPHI Habmonate 1 00BSICHITH MPUHITHUI JEHCTBUS Jia3epa; MPUBOAUTH IPHUMEPHI HCIIOIb30BAHUS

Jazepa B COBPEMEHHOM HayKe M TEXHUKE; UCTIOJIb30BaTh VIHTEpHET IJIst TOMCKa
uH(MOpMAIIMU O MEePCIEeKTHBAaX MPUMEHEHHUS Ja3epa




Tema 6.3: ®uszuka atromHoro sapa (12 4.)

80 | OTkpbITHE PaAMOAKTUBHOCTH. BUIbI OnuceiBath onbITE Pe3epdopaa mo 0OHapyKEHHUIO CII0XKHOTO COCTaBa PaIMOAKTUBHOTO
PaaUOAKTUBHBIX U3Jy4YECHUN U3JIy4EHUs; 1aBaTh ONPEIEICHNs N3YUeHHbIM NOHATUAM (bekkepenb, painoakTUBHOCTD,
anb(da-, 6era-, raMMa- U3JIy4eHHE); HA3bIBaTh OCHOBHBIE MOJIO’KEHUSI U3YUYEHHBIX TEOPUl U
TUIIOTE3
81 | PagnoakTHBHBIE MPEBpAIICHUS Omnpenensts 3aps] 1 MACCOBOE YMCIIO aTOMHOTO s1/ipa, BOSHUKAIOLIETO B PE3YJIbTaTe
PaZMo0aKTUBHOTO pacmaja; OObACHATH CyTh 3aKOHOB COXPAHEHUSI MacCOBOTO YHCIIA U
3apsAza IIpu paJuOaKTUBHBIX IIPEBPALLECHUX; IPUMEHATH 3TU 3aKOHBI ITPHU 3aIIUCH
YpaBHEHUH SJICPHBIX PEaKIIMil
82 3aKoH paJMoaKTUBHOTO pactajna. [lepuon AHaNM3UPOBATh U OLIEHUBATD MOCIECACTBUS I OKPY>KAIOIIECH cpeibl OBITOBOM U
noyypacnajaa MIPOU3BOJICTBEHHON JESATENLHOCTH YEJIOBEKa, CBI3aHHOM C UCIIOJIb30BaHUEM (DU3HUECKUX
IIPOLIECCOB
83 | Ctpoenue aToMHOrO s11pa. SA1epHbIE CUITBI. OOBACHATH (PU3MUECKUI CMBICT MOHATUI: MACCOBOE U 3apsAI0BOE YKCIA; AeTaTh BHIBOABI U
N3otomnsl YMO3aK/II04YEHUS U3 HaOII0IEHNH), U3yUYEeHHBIX (PU3NYECKUX 3aKOHOMEPHOCTEM,
IIPOTHO3UPOBATh BO3MOYKHBIE PE3YJIbTaThl
84 | Dueprus cBs3u aTOMHBIX sizep. Jedekt macchr PaccunThIiBaTh SHEPTUH CBA3H ATOMHBIX si/iep; OOBICHATH (U3NIECKUNA CMBICIT TIOHSTHIA:
SHEPrus CBsi3U, AePeKT Macc
85 | SlnepHble peakuuu. DHEPreTHUECKUI BHIXOA Onpenensitb NPOIYKThI IAEPHOMN peakliUy; BBIYUCIATH SHEPTUIO, OCBOOOXKJAIOLIYIOCS [TPU
SAJIEPHBIX PEaKLUM SJICPHBIX peaKkHsIX; IPUMEHATh NPUOOpETEHHbIE 3HAHUS 1O (PU3UKE AJIS peIIeHUs
MIPAKTUYECKHX 3aJ[ay, BCTPEYAIOIINXCS B TOBCEIHEBHOM JKU3HMU, JUIs O€30IaCHOTO
UCIIOJIb30BaHUs TEXHUYECKUX YCTPOMCTB, PALIMOHAIBHOIO IIPUPOAONIOIB30BAHNS U OXPAHBI
OKPYKAaIOIIEeH Cpebl
86 | llenenue Tsoxensix saep. LlenHas saepHas OmnwuceIBaTh Impoliecce AeJIeHus AApa aToMa ypaHa; 00bsACHATh (PU3NUECKHI CMBICI TOHATHUI:
peakuus LIEMTHAsl peaKlysl, KpUTUUECKasi Macca; Ha3blBaTh YCIOBUS IPOTEKAHUS YIPABIISIEMOU
LIEMTHON pEeaKLuu
87 | SlnepHbIii peakTop PacckasbiBaTh 0 HA3HAYEHUH AJIEPHOTO PEAKTOpPA HA MEJICHHBIX HEMTPOHAX, €To
YCTPOMCTBE U NPUHILIMIIE ACUCTBUS; Ha3bIBAaTh IpenMyIecTBa U Hepoctatku ADC nepen
JIPYTMMH BUJIAMU 3JIEKTPOCTAHIUI; MPUMEHATh NPUOOpETEHHbIE 3HAHUS MO0 (PU3HKE [
pelIeHNs MPAKTUYECKHX 33/1a4, BCTPEUAIOIUXCs B TOBCEAHEBHOM KHU3HU, 111 0€3011aCHOTO
WCITOJIb30BAaHNS TEXHUYECKHUX YCTPOMCTB, pAllMOHATIBHOTO IPUPOAOIIOIB30BAHNS U OXPAHBI
OKPY’KaIOILEH Cpeibl
88 | Tepmosinepubie peaknun. [Ipumenenne saepHoit | [loHMMaTh MpeuMyIecTBa H HEJJOCTATKH UCIIOJIB30BAaHUS aTOMHOM SHEPTHH U

OHCEPICTUKU

HOHU3UPYIOIIHUX H3J'Iy‘-IeHPII>i B IPOMBIIIJICHHOCTHU, MCIAUIIUHC,; U3JIaraTb CYyThb
OKOJOTHYCCKHUX l'IpO6J'IeM, CBSI3aHHBIX C OHOJIOTHYECKUM )IefICTBPIeM pPaarOaKTUBHBIX




W3JIy4E€HH; HA3bIBAaTh YCJIOBHS MPOTEKAHNS TEPMOSIEPHON peaKuu; IPUBOJIUTH
IIPUMEPBI TEPMOSAEPHBIX PEAKIUI; aHATM3UPOBATh U OLIEHUBATh MTOCIEACTBUS ISl
OKpY’Karollen cpeibl ObITOBOI U MPOU3BOICTBEHHOM NEATEIBHOCTH YEI0BEKA, CBA3aHHOM C
MCIOJIb30BaHUEM (PU3MUYECKHX MPOLIECCOB

89 | DnemeHTapHbIE YaCTHIIBI [TpoBoaNTH KITaCCH(UKALNIO JIEMEHTAPHBIX YaCTHIL [0 UX (PU3HMYECKUM XapaKTePHCTHKAM
(Macce, 3apsiny, BpEMEHH JKU3HHU, CIIUHY U T. J1.); HHTEPIPETUPOBATH (PU3HUECKYIO
MH(OPMAIIHIO, TTOJYYSHHYIO U3 IPYTUX UCTOYHHKOB
90 | Pemenwue 3amaq o pazaeny «3JI€MEHTHI [TpumensATh IprOOpETEHHBIE 3HAHUS 10 (GU3UKE JUIS PEIICHHUS NPAKTHYECKHUX 3a1a4
KBAHTOBOH (PH3UKN»
91 | KonrponbHas pabora Ne 6 o pazageny [TpuMeHATh TEOPETUYECKHI MaTeprall IIPH BHITOJHEHUH KOHTPOJIBHBIX 3aaHUH

«DNeMeHTHI KBAHTOBOW (DU3UKI

JlabopaTopHblil NPaKTHKYM (4 4.)

92 | Usmepenue D/1C u BHyTpeHHETO IIpoBonuTh pusnueckuii sxcnepument; namepstb I1C 1 BHyTpeHHEe COPOTUBIICHHE
CONPOTHUBIICHUsI HCTOYHUKA TOKA MCTOYHHKA TOKa; paboTaTh B rPyIIe

93 | U3yuyeHue nocieqoBaTebHOTO U napaniensHoro | [IpoBoanTh pU3HMUecKuil SKCIIEpUMEHT; cOOUPATh 3JEKTPUUYECKHUE LIETH C
COCIMHEHMS [IPOBOJHUKOB IIOCJIEIOBATEIbHBIM U NAPAJUICIIBHBIM COCIMHEHUEM IIPOBOJHUKOB, IPUMEHATH 3HAHUS,

HOJIy4EHHbIE IPU U3YYEHUH TEOPETUYECKOI0 MaTepraa Ha paKTHKe; paboTaTk B Ipymie

94 | l3mepenHue yIenbHOTO COMPOTHUBIICHUS [IpoBoauTH PU3NUECKUI SKCTIEPUMEHT; U3MEPATH yJI€IbHOE COPOTUBIIEHUE MPOBOIHUKA;
IIPOBOJIHHKA paboTaTh B rpymie

95 | M3yuyeHue sSBICHUS dIEKTPOMArHUTHOM [IpoBoauTh PU3NUECKUI SKCIIEPUMEHT; pabOTaTh B IpyIIe

HHAYKIOUN

O6o6marwuee nopropenue (5 4.)

96 | PaBHOMepHOE U HEpAaBHOMEPHOE Omnpenensite BpeMsi, CKOPOCTb, PACCTOSIHUE, CTPOUTh M YUTATh Tpa(UKH; MPUMEHThH
IPSIMOJIMHENHOE JIBU/KCHHE pHOOpETEHHbIE 3HAHUS 0 (PU3UKE AJIs pellIeHUs] MPAaKTUYECKUX 3a/1a4
97 | 3akoHBI cOXpaHEeHHUs1 B MexaHMKe. PaboTa. BbIUuCIIATE CKOPOCTh U3 3aKOHA COXPAHEHUsI SHEPTUH; IPUMEHATh IPUOOPETEHHbIE 3HAHUS
DOHeprusi 1o u3KKe I pEHICHUs] TPAKTUYECKUX 3a]1a4
98 | OcnoBsl MKT. ['a30BbI€ 3aKOHBI Beruucnate napameTpsbl, XapaKTepU3YIOIIKUE MOJIEKYIISIPHYIO CTPYKTYPY BEILECTBA;
OTpeeNATh XapaKkTep U3oIpoliecca Mo rpadukam; NpUMEHITh TPUOOPETEHHbIE 3HAHUS 110
du3uKe A7 peleHus MPaKTHYECKUX 3a1a4
99 | Bayrpennss sHeprusi. Pabora u 3aKOHBI B OO0BscHATH Mpoliecchl Tertonepenaun Ha ocHoBe MKT, onpenensts BUAbI TeIJIoNepeiayH,

TCPMOAUHAMHKE. TenoBsle ABUraTeIn

BeruuciATh KITJ TermoBoro nBuraresns, onuceiBaTh Npeodpa3oBaHue SHEPTUU IIpU paboTe
TEIUIOBBIX JBUTATENEH; MPUMEHSATH IPUOOPETEHHBIE 3HAHUS O (PU3HKE JIJISl pEIICHUS
IIPAaKTHUYECKUX 3a/1a4
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3akoH KynoHna. Dnekrpuueckoe moie.
Konnencaropst

OOBACHATD NEKTPU3ALHUIO TeN, PU3NUECKHUI CMBICT 3aKOHA COXPAHEHUS AIIEKTPUIECKOTO
3apsiza, 3akoHa KynoHa; npuMeHsTh puoOpeTeHHbIe 3HAaHUS 10 (PU3UKE IS PEIICHUS
MIPAKTUYECKUX 3a/1a4




YYEBHO-METOAUYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
ITPOI'PAMMBbI YYHEBHOU JTUCHUITJINHBI « PU3UKA»

ITomemienne kabuHeTa yaoBiIeTBOpsieT TpeboBaHUAM CaHUTAPHO-3MUAEMHOIOTNYECKUX IPAaBUI U
HopMaTuBOB (CanlluH 2.4.2 Ne 178-02) n ocHalieHO THUIOBBIM O00OPYAOBAHHUEM, yKa3aHHBIM B
HACTOSIIUX TPeOOBAaHUAX, B TOM YHUCIE CIEUUATIN3UPOBAHHON ydueOHON MeOesblo U CpeicTBaMU
00y4YeHHsI, JOCTATOUYHBIMU JIJIs1 BHIIOJTHEHUSI TPEOOBAHMI K YPOBHIO MOJTOTOBKH OOYUYaAIOIMIUXCS.

B kabunere ecTh MylbTUMeIUIiHOE O000pYAOBaHHE, IOCPEIACTBOM KOTOPOIO YYaCTHUKHU
00pa30oBaTeNFHOrO IMpoIlecca MOTYT MPOCMATPHUBATh BU3YabHYIO WH(GOpPMAIHIO, CO3/1aBaTh
IPE3eHTalMH, BUAEOMATEPUAIIb, HHBIE JOKYMEHTHI.

B cocraB y4eOHO-METOJMYECKOTO W MAaTEepPHAIBHO-TEXHHUYECKOTOo O0O0eCHeueHHsl MpOorpaMMbl
y4eOHOM TUCUUIUIMHBI «PU3UKA» BXOAST:

* MHOTO()YHKITHOHAJIBHBIA KOMILIEKC MPETOAaBaTEs;

* HarJsAHbIe 10cOOUs (KOMIUIEKThI yUeOHbIX TaOJMIL, IJIAKaTOB, IEMOHCTPALIMOHHBIE MOJEIH);

* nH(OPMAIIMOHHO-KOMMYHHUKATHBHBIEC CPEACTBA;

* SKpaHHO-3BYKOBBIE IOCOOUS;

* KOMIUIEKT TEXHUYECKOM JIOKYMEHTallMHd, B TOM YHCJIE IAaclopTa Ha CpeACTBAa OOy4eHMs,
MHCTPYKLIMU 10 UX MCIOJIb30BAaHUIO U TEXHUKE 0€30I1aCHOCTH;

* OuOIMOTEeUHBIH POHT.

B Oubmuoreunsiii  QoHx BXomsT y4eOHWKH, ydeOHO-meromumueckue KOMIUIeKTHl (YMK),
o0ecrieunBarOIIe OCBOCHUE Yy4eOHOH aucuummHbl «@Du3KMKa», pPEKOMEHIOBAHHBIC WU
JOMYIIEHHBIE JUISI HCIOJB30BaHUS B MPO(ECCHOHAIBHBIX 00pa30BaTeNbHBIX OpraHU3aINAX,
peanu3yrnmx 00pa3oBaTeIbHYIO IPOTPaMMy CpeiHero oO0mero ooOpa3oBaHHS B Ipeenax
ocoenus OITOIT CITO Ha 6a3e 0CHOBHOTO 00IIeT0 0Opa30BaHHUS.

bubnuoreuynslii ¢GoHA ~ JONOJIHEH SHIMKIONEIUSMH, CIPAaBOYHMKAMH, HAyYHOH, Hay4HO-
HOMYJISIPHOM U APYTOM JINTEPATYPOi IO (PU3UKE.

PEKOMEHAYEMAS JINTEPATYPA
151 cTy1eHTOB
Jmutpuesa B.®. dusuka 11 npodeccuii U crienuanbHOCTEH TEXHHYECKOTo Npoduis: yaueOHUK
11 00pa3oBaTeNbHBIX YUpeKACHUH cpea. mpod. oOpa3oBanus. — M., 2018.
Hmutpuesa B.®. dusuka 1uia npodeccuit U criequaibHOCTeH TexHuyeckoro npopuist. Coop-
HUK 3a7a4: y4e0. mocobue st o0pa3oBaTeIbHbBIX YUpexKACHUM cpen. mpod. oopazoBanus. — M.,
2018.
Msikumes I'. 5. @uzuka. 10 kiace : yueOH. 1uist 06meoOpa3oBat. opranusanuii — M. :
ITpocsemenue, 2018.
Msxumes I'. 1. ®usuka. 11 kmace : yaeOH. 1ist o6mieoOpa3oBar. opranuzamnuii — M. :
IIpocsemenue, 2018.
Jus1 npenogasareJiei

Koncrurynus Poccuiickoit ®@enepanun (mpuHsITa BCEHApOJIHBIM rosnocoBanuem 12.12.1993) (c
Y4ETOM TTONPaBOK, BHECEHHBIX ()eIepabHBIMU KOHCTHTYIIMOHHBIMH 3akoHaMu P® o mompaBkax K
Konctutyun PO ot 30.12.2008 Ne 6-DK3, ot 30.12.2008 Ne 7-®K3) // C3 PD. — 2009. — Ne 4.
— Cr. 445.

®denepanbHblil 3ak0H OT 29.12. 2012 Ne 273-D3 (B pen. genepanbHbix 3akoHOB 0T 07.05.2013 Ne
99-@3, or 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-d3, or
25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-@3, ot 03.02.2014 Ne 15-03, ot 05.05.2014 Ne 84-D3,
oT 27.05.2014 Ne 135-®@3, ot 04.06.2014 Ne 148-D3, ¢ u3Mm., BHeceHHbIMU DenepaibHbIM 3aKOHOM
ot 04.06.2014 Ne 145-®3) «O06 obpazoBanuu B Poccuiickoii @enepariumy».

[Ipukaz MunHcTepcTBa oO0OpazoBaHusi u Hayku PO «O06 yrBepxknaennn (denepaabHOTo



rOCY/IapCTBEHHOTO 00pPa30BaTENBLHOTO CTaHAApTa CpeaHero (MOJHOro) OO0IIero oOpa3OBaHMS
(3apeructpupoBad B Muntocte PD 07.06.2012 Ne 24480).

[Tpukaz Munobpuayku Poccum ot 29.12.2014 Ne 1645 «O BHecenun usmenenuit B [lpuxas
MunucrepcTBa oOpa3oBanus W Hayku Poccuiickoit ®epepanmu ot 17.05.2012 Ne 413 “O6
YTIBEPXKICHUH  (PeIepaibHOTO TOCYAapCTBEHHOTO  00pa3oBaTENbHOTO CTAaHJApTa CPEAHEro
(mosHOTO) 0011IETO 00pa30BAHUS Y.

[TuceMmo JlemapraMeHTa rocyIapcTBEHHON MOJUTUKHU B chepe moaroroBku padbounx kaapos u 10
Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «PekoMeHmanuu Mo OpraHU3aIldu MOJyYeHUs
cpeaHero odmero oOpa3oBaHHMS B TpEAETIax OCBOCHHS 0OOpa30BATENbHBIX MPOTPaMM CPEIHETO
po¢eCCHOHAIBHOTO 00pa30oBaHus Ha 6a3e OCHOBHOTO OOIIEro 00pa3oBaHus ¢ Y4ETOM TpeOOBaHUMA
denepanbHBIX TOCYJAPCTBEHHBIX O0Pa30BATEIbHBIX CTAaHAAPTOB W IMOIy4aeMoil mpodeccun uimm
CHEIHMAIbHOCTH CPeIHEro MpodecCuoHanbHOTr0 00pa30BaHUsy.

®enepanbHbiii 3aK0H OT 10.01.2002 Ne 7-03 «O06 oxpaHe OKpyKaromieit cpeap» (B pell. OT
25.06.2012, c u3m. ot 05.03.2013) // C3 PD. — 2002. — No 2. — Cr. 133.

JImumpuesa B. @., Bacunves JI. H. ®uzuka s npodeccuil ¥ crennuaibHOCTEH TeXHUIECKOTO
poduIIs: METOIUYECKHE PEKOMEHIAlMK: METOI. mocooue. — M., 2010.

HNHuTepHeT- pecypcsl

www.fcior.edu.ru (denepanbHblil IeHTP HHPOPMAITMOHHO-00PA30BaTEILHBIX PECYPCOB).

www.dic.academic.ru (Axkagemuk. Cj0Bapy U SHIUKIIONEINN ).

www.window.edu.ru (Equaoe okHO qocTyma K 00pa3oBaTelIbHBIM pecypcam).

www.st-books.ru (JIyarras yueOHas muteparypa).

www.school.edu.ru (Poccuiickuii o0pa3oBarenbHblii mopTai. JJocTylTHOCTh, KauecTBO,

3P PEKTUBHOCTD).

www.alleng.ru/edu/phys.htm (O6pa3oBatenbHbie pecypchl MHTepHETa — DH3HKA).
www.school-collection.edu.ru (Eaunas xosutekuuu udpoBbIX 00pa3oBaTEIbHBIX PECYPCOB
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