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[Iporpamma 00meoOpa3oBaTebHOW y4e€OHOW IHUCHMILIMHBI pa3paboTaHa Ha OCHOBE
®denepallbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa CPeaHEero oOIIero oO0pa3oBaHUS
(mpuka3z MunoOprayku Poccum ot 17 mas 2012 r. Ne 413, mpuka3z Munob6puayku Poccuun ot 29
nexadps 2014 r. Ne 1645) u yueGHOro 1maHa B npezenax nIporpaMMbl OATOTOBKH  CIELIMAIMCTOB
cpeaHero 3BeHa o cnenraibHocTu 09.02.06 CeTeBoe M CUCTEMHOE aIMUHUCTPUPOBAHMUE.



MNOSCHUTEJIBHASA 3AIIMCKA

[Iporpamma o6meoOpa3zoBaTeabHON yaeOHON TUCIUTUIMHBI «DU3UKay MpeaHa3HaueHa s
u3yuyeHuss (pu3uku B MpodecCHOHANBHBIX  00pa30BATENbHBIX  OPraHU3alMsIX  CPEIHETrO
pOo)EeCCHOHAIBHOTO  00pa30BaHUs, PEATU3YIOMMUX O00pa30BaTEIbHYIO IPOTrpaMMy CPEIHETO
obmiero oOpa3oBaHMsI B TpeesiaX OCBOCHHS OCHOBHOH MpodeccHOHaIbHOW 00pa3oBaTeNbHON
nporpammbel CIIO (OIIOIT CIIO) na 6aze ocHOBHOro o0mero oOpa3oBaHHs IPU IOATOTOBKE
CHEMAJINCTOB CpeaHero 3BeHa 1o cnenuanbHocT  09.02.06 CereBoe UM CHCTEMHOE
aJIMUHUCTPUPOBAHHUE.

[TporpamMma paspaborana Ha ocHoBe TpeboBanuit @I'OC cpemHero obmero oOpa3oBaHws,
NPEIBSBISEMBIX K CTPYKTYpE, COJCPKAHUIO M DPE3yJIbTaTaM OCBOCHUS YYCOHOW IUCIMIUINHBI
«Du3nka», B COOTBETCTBUU C PexoMeHmanusMu 1O OpraHu3alH MOJYyYSHHUS CPETHEro OOIIero
o0pa3oBaHUs B Mpejesiax OCBOCHHS 00pa30BaTENbHBIX MPOrPaMM CPEIHET0 MPOPEeCCHOHATBLHOTO
oOpa3oBanusi Ha 0a3e OCHOBHOTO oO0miero obOpa3zoBanus c yderoMm IlpumepHOI OCHOBHOI
00pa3oBaTeNbHONW TPOTPaMMBl  CPEIHEro odmero o0pa3oBaHUs, OJOOPEHHOH pelICHUEM
benepanbHOrO y4eOHO-METOUYECKOTO O0BEIUHEHUS M0 00IIeMy 00pa30BaHHIO (MPOTOKON OT 28
utoHs 2016 r. Ne2/16-3), B o0beme 121 yacos.

Coneprxanue nmporpamMmbl «Du3nkay HaIIPaBIeHO Ha JOCTHXKEHUE CIEIYIOIIUX yeell:

® OCBOCHHE 3HaHWI 0 PyHJIaMEHTATBHBIX (PU3MUYCCKUX 3aKOHAX W MPUHITUIIAX, JICKAIIUX B
OCHOBE COBPEMCHHOI (PH3MUECKOW KapTUHBI MUPA; HAMOOJIEe BAXKHBIX OTKPBITHSX B
oOmacT (pU3MKH, OKA3aBIINX OMPEACIIIONIee BIMSIHUE HAa Pa3BUTHE TEXHUKH U
TEXHOJIOTUH; METOJIaX HAYYHOT'O TIO3HAHUS IPUPOIBL;

® OBJIAJICHWE YMEHHUSIMHU IPOBOJUTH HAOIIOACHNUS, IUTAHUPOBATH U BHITIOJIHATH SKCIIEPUMEHTHI,
BBIJIBUTATh TUIIOTE3bI M CTPOUTH MOJIENN, IPUMEHSATH TOJTY4YCHHBIC 3HAHUS 110 (pr3HKe IS
00BSICHEHUS pa3HOOOPa3HBIX (PU3HUECKUX SBICHUI U CBOWCTB BEILIECTB; MPAKTHUECKU
WCIOJIb30BaTh (PU3NUECKUE 3HAHUS; OILICHUBATH IOCTOBEPHOCTh
€CTECTBEHHO-HAYYHOU WH(POPMAIINY;

® pa3BHUTHE MO3HABATEILHBIX HHTEPECOB, MHTEIIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH B
nporecce NpuoOpeTeH s 3HAHUIM U yMEHUH 10 (PU3HMKE C UCTIONBb30BaHUEM PA3JIMYHBIX
MCTOYHHUKOB MH(OPMAIIUHN U COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTHIA;

e BOCNHUTaHHE YOS KJEHHOCTH B BO3MOXHOCTH MTO3HAHMS 3aKOHOB ITPUPO/IbI, UCIIOIB30BaAHMS
JOCTHKEHUH (PU3KMKH Ha O1aro pa3BUTHS 4EJIOBEYECKON IIMBUIM3AIMH; HEOOXO0AMMOCTH
COTPY/ZIHUYECTBA B IMPOIIECCE COBMECTHOTO BHIMTOJIHEHUS 3a/1a4, YBAXHUTEIHHOTO OTHOIICHHS
K MHEHMIO OMIOHEHTA NP 00CYKIEHUH POOJIeM eCTECTBEHHO-HAYYHOTO CO/IePIKaHuS;
TOTOBHOCTH K MOPAJIbHO-ITHYECKON OIIEHKE MCIIOJIb30BaHMSI HAYYHBIX JOCTH)KECHUH,
YyBCTBa OTBETCTBEHHOCTH 3a 3alLIUTY OKPYXKaroIlel cpe/ibl;

®  HCIIOJIb30BaHHE MPUOOPETEHHBIX 3HAHUI U YMEHUH [T PeIICHUS TPAKTUIECKUX
3a]1a4d TIOBCEHEBHOM KHU3HU, 00ecTieueHHs 0e301MacHOCTH COOCTBEHHOH JKU3HH,
panMoHaIBFHOTO MPUPOIONOIb30BAHUS M OXPaHbl OKPYKAIOLIEH Cpeibl U BO3MOXKHOCTD
MIPUMEHEHHS 3HaHUH MPH PEICHUH 3aa4, BOSHUKAIOUINX B IMTOCIIEAYIOMICH
npoecCUOHATLHON 1EATEIbHOCTH.

Bubl KOHTpOJIA: TEKYIUNA, TPOMEKYTOUHBIN.

[IpennoururenbHbie (OpMBI OPraHU3AMH YU€OHOTO MpoLecca: JEKIUU, YPOKHU-
PaKTUKYMbI, KOMOMHUPOBAaHHBIE YPOKH M UX COUCTAHUSI.

OBIIAA XAPAKTEPUCTUKA YYEBHOU JUCIHUATIIMHBI «®U3UKA»

B ocHoBe yueOHON mucummiauHbl «PuU3MKa» JEKUT yCTaHOBKAa Ha (OPMUPOBAHUE Y
CTYZICHTOB CHCTEMBbI 0a30BbIX MOHATUN (U3UKU U TPEACTABICHUNH O COBPEMEHHOH (M3MUYecKOn
KapTUHE MHUpA, a TakKKe BBIPAaOOTKa YMEHUH MPUMEHATh (U3NYECKUE 3HaHMs, KaKk B
npodeCCHOHATIBLHOM 1eATENbHOCTH, TaK U JUIS PeLIeHNs KU3HEHHBIX 3a/1a4.

MHorue mnojoxxeHus, pa3BUBaeMble (DU3UKOM, pacCMAaTPUBAIOTCS KaK OCHOBA CO3JIaHHS U
UCITOJIb30BaHUSI MH(GOPMAMOHHBIX M KOMMYHHMKalMOHHbIX TexHojoruid (MKT) — omnoro us
Han0oJiee 3HAYMMBIX TEXHOJOTMUECKUX JOCTHKEHUHM COBPEMEHHOM LIMBUIIN3ALHH.

®du3uKa AaeT K104 K TOHUMAaHUI0 MHOTOUYUCIIEHHBIX SIBJIEHUM U MIPOLIECCOB OKPYXKAIOILErO
MHpa (B €CTECTBEHHO-HAY4YHBIX 00JACTAX, COLIMOJIOTUH, SKOHOMUKE, A3bIKE, IUTepaType u Ap.). B
¢uzuke GopMUPYIOTCSI MHOTHE BUABI JACSITEIBHOCTH, KOTOPBIE UMEIOT METAPEAMETHBIN XapakKTep.



K HuM B mepByro ouepeab OTHOCATCS: MOJETUPOBaHHE OOBEKTOB U IPOIECCOB, NMPHUMEHEHHUE
OCHOBHBIX METOJOB MO3HaHMs, CUCTEMHO-UH(MOPMALIMOHHBIA aHaIu3, (POPMYIMPOBAHUE TUIOTES,
aHaJu3 U CHHTE3, CpPaBHEHUE, 0000IIEHNE, CUCTEMAaTH3allKs, BEISIBICHUE TPUYHMHHO-CIIEICTBEHHBIX
CBsi3el, MOMCK AaHAJOIOB, YIpaBI€HHE OOBEKTaMU M IpoueccaMu. VMIMEHHO 3Ta JUCLHUIUIMHA
MO3BOJISIET MO3HAKOMUTH CTYJCHTOB C HAyYHBIMH METOJAMH IO3HAHHS, HAYYUTh UX OTIMYATh
TUIIOTE3Yy OT TEOPUHU, TEOPHUIO OT SKCIIEPUMEHTA.

®dusnka UMeeT OYeHb OOJIBIIOE M BCEBO3PACTAOIIEE YMCIO MEKIUCIUIUTMHAPHBIX CBSA3CH,
OpUYeM Ha YpOBHE, KaK IOHATMHHOrO ammapara, TaK M MHCTPYMEHTapusi M  sBIsAETCA
METOAMCUUIUINHON, KOTOPasi MPEIOCTABISIET MEXKAUCIUIUIMHAPHBINA S3BIK JUIS OMMCAHUS HAY4YHOM
KapTUHBI MUDA.

®dusnKa ABISETCS CUCTEMOOOPA3YIOIUM (PaKTOPOM JIJIsl €CTECTBEHHO-HAYYHBIX YU4EOHBIX

IIPEIMETOB, IOCKOIbKY (HU3UYECKHE 3aKOHbI JIeXKaT B OCHOBE COAEP)KAaHUS XUMHH,
Ouonoruu, reorpaduu, acCTPOHOMHHM W CHEUUAIBHBIX JUCHUIUIMH (TEXHUYECKas MEXaHHKa,
9JIEKTPOTEXHUKA, HJIEKTPOHHUKA M Jp.). YueOHas qucuuiuimHa «Du3nka» co3/aeT YHHBEPCAIbHYIO
0a3y U1t u3ydeHus: o0IenpoPECCHOHANBHBIX U CIICIIUATBHBIX TUCIUIUINH, 3aKIaabpiBas GyHIaMEHT
JUIs IOCJIETYIOIEro 00y4eHuUs CTYIEHTOB.

[TpodunbHas cocraBisromas o0meo0pa3oBaTeIbHON NUCHUILTUHB «DU3KKa» peannu3yeTcs
B COJEp)KaHMM OOY4YEeHHUs, KOJIMYECTBE 4YacOB, BBIIEISIEMBIX Ha H3Y4YEHHUE OTIEIBHBIX TEM
IpOTPaMMBbI, TIIYOMHE MX OCBOCHHS CTYACHTAMH, 00bEME M XapaKTepe MPaKTUYEeCKUX 3aHATHH,
BUJIAX BHEAYIUTOPHON CaMOCTOSITEIbHON pabOThI CTY/I€HTOB.

IIpn ocBoennn crenuanbHocTedl CIIO TexHWYeckoro mpoduis MTPoPecCHOHATHHOTO
oOpa3oBanus (Qu3uka usydaercss Oonee yriayOieHHO, Kak HpoduiabHas ydeOHas IUCUUIUIMHA,
YYUTHIBAIONIAS CHEIM(PHUKY OCBAaUBAEMBIX CIEIHATBHOCTEH.

B conmepxxaHuu ydeOHOM AMCLUMIUIMHBI «(pU3HKa» HpPU IMOATOTOBKE OOyYarOIIMUXCsS IO

cnenuanbHocT  «08.02.09 MoHTax, Hamagka M OKCIUIyaTalus 3JIeKTpooOOpya0BaHUs
HOPOMBIIIJICHHBIX U IPaXIAHCKUX 3/aHuil» NpodUIbHON COCTaBISAOLIEH sBISETCS pasnen
«OIEKTPOIUHAMUKAY.

Teopernueckue cBeneHus 1Mo (U3MKE JTOMONHAIOTCS JEMOHCTpPALMsIMU U Ja00paTOpHBIMU
pabotamu.

[IpodumnbHas HampaBIE€HHOCTb OCYIIECTBIAETCS TaKkKe MNYTEM YBEJIMYEHHUS 0NN
CaMOCTOSITENIbHOM paboOThl CTYAEHTOB, Pa3IUYHBIX (POpPM TBOpPUECKONH pPAaOOTHI (MOATOTOBKH H
3alUThl pedepaToB, MPOEKTOB), PACKPHIBAIOIINX BaXKHOCTh U 3HAYUMOCTh TEXHUYECKOTO MPOpuUIIs
BbIOpaHHOW CHEIUAIBHOCTH.

MECTO YYEBHOW JUCIIATIJIMHBLI B YYEBHOM ILJIAHE

VYyeOHnas nucuuruinHa «OU3uKay SBIsSETCs y4eOHBIM MPEAMETOM 00s3aTeIbHON MpeAMETHON
obmnactu "EcrectBennble Hayku" ®I'OC cpennero obuiero oopazoBaHusl.

B npodeccronanbHbIx 00pa3oBaTeNbHBIX OpraHU3aLUsAX, PEATU3YIOIIUX 00pa30BaTebHYIO
nporpaMMy cpesHero oomero oopaszoBanus B nmpeenax ocsoenust OITOIT CITO Ha 6a3e 0CHOBHOTO
obmrero oOpa3oBanus, yueOHas auciuIuinHa «Du3ukay u3ydaeTcs: B 001eo0pa3oBaTeIbHOM ITUKIIE
yuebHoro mnana OITIOIT CITO Ha 6a3e ocHOBHOTO 001ero oOpa3oBaHuUs C MOIYYSHHEM CPEIHETO
o6iero oopaszosanus (ITIICC3).

B yuebnsix mmanax IMIICC3 yweOnas aucuumuinHa «@DHU3MKa» BXOIUT B COCTaB OOIIMX
o011e00pa3oBaTeabHbIX YUE€OHBIX IUCIUIUIMH, (OpMHpPYEMBbIX U3 00S3aTeNbHBIX MPEIMETHBIX
obnacreit ®I'OC cpennero obuiero odbpazosanus, s crnenuansHocTeil CIIO cooTBeTCTBYIOIIErO
npod st mpodeccuoHaIbHOTO 00pa30BaHMS.

PE3YJIbTATHI OCBOEHUSA YYEFHOM JUCITATLIIAHBI

OcBoeHnue copepxanus yaeOHON TUCTTUTUTMHBI « DU3HKa» 00€CTICUnBAET JOCTHKEHNE
CTYJEHTaMH CJIEeIYIOIINX PEe3yTbTaTOB:
®  JIUYHOCHMHBIX:
— YyBCTBO FOPJOCTU M YBAKEHUS K HCTOPUU U TOCTHKEHUSIM OT€UECTBEHHON (PU3NYECKOM
HayKH; (PU3NYECKH TPAaMOTHOE TTOBECHUE B TPOPECCHOHAILHON JEATETHHOCTH U OBITY
npu o0palieHny ¢ mpudopamMu U yCTpOCTBaMH;



TOTOBHOCTB K IIPOJOJDKEHUIO 00pa30BaHuUs M MOBBIICHUS KBATH(UKAUY B U30paHHOM
npodeCCHOHATLHOMN IEATENFHOCTH U 00BEKTHBHOE OCO3HAHUE POJIIH (PU3MUECKUX
KOMIICTCHITUH B TOM;

YMEHHUE UCIIONB30BaTh JOCTHKEHUS COBPEMEHHON (PU3UUECKON HAyKH U (PU3UUECKUX
TEXHOJIOTUH JIsl OBBIIIEHUS] COOCTBEHHOI'O MHTEJIEKTYalbHOTO Pa3BUTHUS B
BBIOpaHHON TPOECCHOHATIBHOM e TENbHOCTH;

YMEHHUE CaMOCTOSTEIbHO 100bIBaTh HOBbIE I ce0sl pru3nuecKre 3HaHus, UCIOIb3Ys
JUIs 3TOTO JIOCTYIHbIE UCTOYHUKH UH(POPMALIUY;

YMEHHUE BBICTPAaUBaTh KOHCTPYKTUBHBIE B3aMMOOTHOILICHUS B KOMAH/IE 110 PEIICHHIO
00IIUX 3aJa4;

YMEHUE YIPaBJIATh CBOEH MO3HABATEIBHOM JESTEIbHOCTBIO, IPOBOJAUTH CAMOOLIEHKY
YPOBHsI COOCTBEHHOT'O MHTEIIEKTYaJIbHOTO PA3BUTHS;

CHOCOOHOCTH MMPOTUBOCTOSTH UACOJIOTUH SKCTPEMU3MA, HAITMOHAIN3MA, KCeHO(DOOUH,
JUCKPUMHUHALIMY TI0 COLUANIBHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHAJLHBIM MPU3HAKAM
U JIpYyTUM HETaTUBHBIM COLIMAIbHBIM SBJICHHUIM

L4 Memanpedmemnblx:

HCIIOJIb30BAaHUE PA3IMIHBIX BHJIOB TIO3HABATEILHOU JIEATSIBHOCTH JIISI PEIICHUS
dbuznueckux 3a1a4, NPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHUS (HAOII0IeHUS,
OTHMCAHUS, U3MEPEHHS, SKCIIEPUMEHTA) AJISl U3YUYECHUSI Pa3JIMUHbIX CTOPOH OKPYXKAIOIIeH
JIEHCTBUTEIIFHOCTH,

HCIOJIb30BaHNE OCHOBHBIX MHTEJUICKTYAIbHBIX ONEpalliii: MOCTAHOBKHU 33JauH,
dbopMynupoBaHUs TUIOTE3, aHAINM3a U CHHTE3a, CpaBHEHUs, 00001IeHNS,
CUCTEMAaTH3AIlNH, BBISIBJICHHS IPUYUHHO-CIICACTBCHHBIX CBSI3€H, IIOMCKA aHAJIOTOB,
(dbopMynUpOBaHUS BHIBOJIOB Ui U3YUYEHUS PA3IMYHBIX CTOPOH (PU3NUYECKHX OOBEKTOB,
SIBIICHUH ¥ MPOIIECCOB, C KOTOPHIMH BO3HHKACT HEOOXOIMMOCTh CTAIKUBATHCS B
npodeccuoHabHOU chepe;

YMEHHE T€HEPUPOBATh UICH U OTPEICIIATh CPEICTBA, HEOOXOAMMBIC IS UX
peanu3anum;

YMEHHE HCIOJIb30BaTh Pa3IMuHbIe HUCTOUHUKH TSI MOTy4YeHUs (pU3ndecKkon
uH(pOpMaIlH, OLIEHUBAThH €€ TOCTOBEPHOCTH;

YMEHHE aHATH3UPOBATH U TMPECTABIIATHE HHPOPMAITUIO B PA3IMYHBIX BUIAX;

YMEHUE ITyOJINYHO MPEICTABISATH PE3YAbTaThl COOCTBEHHOTO HCCIIEIOBAHNS, BECTH
JUCKYCCHH, JOCTYITHO ¥ TAPMOHUYHO COYETas CoJepKaHue U (DOPMBI TIPEICTABIIEMOMN
uHpOpMaINH;

®  npeoMemmubIx:

c(OpPMHPOBAHHOCTh IPEACTABICHUHN O POJIM U MeCTe (PU3UKHU B COBPEMEHHOM HayYHOMH
KapTHHE MHpa; TOHUMaHue (pru3nyecKoi CyIHOCTH HabIroAaeMbIX Bo BeenenHoi
ABJIEHUH, posii GU3UKHU B POPMUPOBAHUU KPYro3opa v GyHKIHMOHAIBHOM rpaMOTHOCTH
YeJI0OBEKA IS PEIEHUS IPAaKTUUECKUX 3a/1a4;

BJIa/IEHHE OCHOBOMOJIaraloluMu GU3NYECKUMU OHATUSMHU, 3aKOHOMEPHOCTSAMU,
3aKOHAaMU U TEOPUSIMH; YBEPEHHOE HCIOIb30BaHUE (PU3NUECKON TEPMUHOIOTUU U
CHUMBOJIMKH;

BJIa/ICHE OCHOBHBIMHM METO/IaMU HAyYHOTO MMO3HAHUS, UCIIOIb3YEMbIMU B (DU3HKE:
Ha0JII0/IEHUEM, OITUCAHUEM, U3MEPEHHEM, IKCIIEPUMEHTOM;

yMeHust 00pabaThiBaTh pe3yibTaThl U3MEPEHUI, 00HAPYKUBATh 3aBUCUMOCTb MEXKILY
(GU3NUECKUMU BETUUUHAMH, OOBSICHITH NOJTYYEHHBIE PE3YJIbTAThl U JIEJIaTh BHIBOJIBI,
c(OpMHPOBAHHOCTh YMEHUS pelaTh PU3NUECKHE 3a/1a4H;

c(OpMUPOBAHHOCTh YMEHUSI IPUMEHSTD MOJIyYE€HHBIE 3HAHUS ISl OObSICHEHUS YCIOBUM
npoTekaHus GU3NYECKUX SABICHUN B IpUpoje, MpodeccHoHanbHOM chepe n s
MPUHSITUS TPAKTUUYECKUX PELICHUH B OBCEAHEBHON KU3HU;

c(hOpMUPOBAHHOCTH COOCTBEHHOM MO3UITUH 110 OTHOIICHHUIO K (PU3UUECKON
uHpOpMaLINH, TTOJIy4aeMON U3 pa3HBIX HCTOYHHKOB.

B peammzanmmm  TpebGoBanuit DenepanbHBIX  TOCYIAPCTBEHHBIX  00pa30BaTEIbHBIX
CTaHJapTOB O00IIEero © MPOPECCHOHATHHOTO O00pa3oBaHUsT HEOOXOIUMO YYHUTHIBATH Kak
dbopMUpOBaHUE YHUBEPCATbHBIX YUY€OHBIX NEHCTBHM, TaKk W OOIIMX M MPEIMETHBIX KOMIIETEHUIUH



JUISL IOJTyYEHUs JIMYHOCTHBIX, METAPEAMETHBIX U IPEAMETHBIX PE3yIbTaTOB.

B mporpammy BrIIOUEHO conepskaHMe, HaIIpaBJIeHHOe Ha (QOPMUPOBAHUE Y
CTYJIEHTOB OOIIHMX KOMIIETEHIINH, HeoOXOoMUMBIX IJs KadecrBeHHOro ocsoeHuss OITOII
CIIO Ha 06ase OCHOBHOrO 0O0IIEr0 00pPa30BAHUSA C IIOJIyUYEHHEM CpPeIHero OoOIImero
00pa3oBaHUS W MPOrPAMMBI IIOATOTOBKHU CIEIHAIUCTOB CPEAHEr0 3BEHA IO CICIUATBLHOCTH
08.02.09  MoHTax, Hajmazka M OJKCIUIyaTalus 3JIEKTpooOOpyIOBaHUS IPOMBIIUIEHHBIX U
IPaXJIaHCKUX 3JaHUH.

OK O0I. BseiOupats cmocoObl pemeHHs 3aqad  Npo(ecCHOHANBHON JesTeIbHOCTH,
HIPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. OcymiecTBIsTh MOUCK, aHAJIN3 U HHTEPIIPETALNI0 HHPOPMAITH, HEOOXOIUMON ISt
BBINOJIHEHUS 3a]1a4 IPOPECCUOHATIBHOM 1eATEIbHOCTH;

OK 03. IlnanupoBath U peann30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE
pa3BUTHE;

OK 04. Paborath B KOJUIEKTUBE W KOMaHzae, >(PQPEKTHBHO B3aMMOJEHCTBOBATH C
KOJIJIETaMH, PYKOBOJICTBOM, KIIMEHTAMU;

OK 05. OcymiecTBasTh YCTHYIO M NHCbMEHHYI0 KOMMYHHUKALMIO Ha TOCYAapCTBEHHOM
A3BIKE C YU€TOM 0COOEHHOCTEH COLMANbHOTO U KYJIBTYPHOI'O KOHTEKCTa,

OK 06. IlposBiasTh TrpakJaHCKO-TIATPUOTUYECKYIO IO3ULIMI0, JEMOHCTPUPOBATH
OCO3HAHHOE [TOBE/IEHUE HAa OCHOBE TPAAUIIMOHHBIX O0II€YEI0BEYECKHX [IECHHOCTEH;

OK 07. ConeiicTBOBaTh COXpaHEHUIO OKPYKAIOIIEH CPeJIbl, PECYPCOCOEPEKEHUIO,
3¢ (deKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYALIUsX;

OK 09. MHcnome3oBaTh HHMOPMAIIMOHHBIE TEXHOJIOTMH B  MPOECCHOHATHHON
NeSITeIbHOCTH;

OK 10. Tlomb3oBaThCcsi TpOodeCcCHOHATBHON TOKYMEHTAIlMe Ha TOCYJapCTBEHHOM U
MHOCTPAaHHOM SI3bIKAX.

COJIEP’KAHUE YYEBHOM IUCHUTIJIMHBI
Bsenenue

®duznka — QyHIaMEHTaTbHAs HAyKa O MPUPO/IE.

EcrecTtBeHHO-HAayYHBI METOJ| MO3HAHMSA, €r0 BO3MOKXHOCTHM M TPAaHULBI TPUMEHUMOCTH.
DKCIEPUMEHT U TEOpHUS B MPOIECCE MO3HAHUS NMPUPOIbl. MoaenupoBaHue pU3NYECKUxX sIBJICHUN U
rpoueccoB. Poiib akcniepuMenTa U TEOpUM B IpoLecce MO3HAHUSA Npuposl. Dusnueckas BEIUYMHA.
[TorpemrnocTn n3MepeHud Gpuznueckux BeNMUdrnH. Ou3ndeckue 3aK0oHbI. ['paHHIBI MPUMEHUMOCTH
¢usnueckux 3akoHOB. [loHsTHE O (DuU3MUeckol kapTUHE Mupa. 3HaueHUE (PU3UKU MPU OCBOCHHUH
npodeccuit CI1O u cnennansHocteit CIIO.

1. Mexanuka

Kunematuka. Mexanndeckoe asuxenue. [lepememnienue. Ilyts. Ckopocts. PaBHOMEpHOE
NPSMOJIMHEMHOE  JBHKEHHUE. YCKOpEeHHE. PaBHONEPEMEHHOE MNPSIMOJMHEWHOE JIBUKEHUE.
CBobOogHoe manenue. [[BwkeHue Tena, OpPOIIEHHOTO TMOJ YyIJIOM K TOPU30HTY. PaBHOMEpHOE
JBUKEHUE 110 OKPYKHOCTH.

3akonbl MexaHnuku HproroHa. IlepBbiii 3akoH HeroTona. Cuia. Macca. Umnynbc. Bropoit
3akoH Hprorona. OCHOBHOM 3akoH Kiaccuueckoil auHamuku. Tperuil 3akoH HbroToHa. 3akoH
BceMupHOTO TsaroTeHus. ['paButarmonnoe mose. Cuina Tsokect. Bec. CiocoObl M3MepeHust MacChl
Ten. Cuibl B MEXaHHUKE.

3aKOHBI COXpPAHEHHS B MEXAHUKE. 3aKOH COXPAHEHHsS UMITyJlbca. PeakTMBHOE JIBMKEHUE.
Pabora cunpl. Pabora moTeHHManmbHBIX cuil. MomHOCTh. OHeprus. KuHeTudeckas SHEprus.
[ToTeHumanbHass SHEprus. 3aKOH COXPAHEHUS MEXaHW4YeCKOM fHepruu. l[IpuMeHeHue 3aKOHOB
COXpaHEHUS.

JlemoHCTpanuu

3aBUCHMOCTh TPAEKTOPHH OT BHIOOpA CHCTEMBI OTCYETA.

Bupl MexaHU4ECKOTO ABUKEHUSI.

3aBUCHMOCTbh YCKOPEHHS TeJla OT €r0 MacChl U CUJIbI, IeUCTBYIOMIEH Ha Teno. ClIoXKEeHUe CUl.
PaBeHCTBO W MNPOTHBOMOJOKHOCTh HANPABICHUS CHJI JEUCTBUS U IMPOTHUBOACUCTBUS.
3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JeopMaIiu.



Cunel TpeHuUs.

HesecomocTs.

PeaktuBHOE NBHXKEHUE.

[Tepexon moTeHITMATBHONM SHEPTHH B KWUHETUYECKYIO U OOPATHO.
JIaboparopHbie pabOTHI

HccnenoBanue NBUKEHUS Tela MO 1eUCTBUEM OCTOSTHHOW CHUIIBI.

N3ydenne 3aK0Ha COXpaHCHHS UMITYIIbCA.

CoxpaHeHne MEXaHU4EeCKON YHEPTHH MPH IBHXKEHUU Tella MO ICUCTBUEM CUIT TSKECTH

U yIIPYTOCTH.

CpaBHeHue paboThI CUJIbI C HK3MEHEHHNEM KHHETHYECKOM SHEPTUu Tena.

N3yuenne ocoOeHHOCTEN CUITBI TPEHUS (CKOJIBKECHHS).

2. OCHOBBI MOJIEKYJIIPHOM (DM3UKH ¥ TEPMOJIUHAMUKH

OCHOBBI MOJIEKYJISIPHO-KMHETHYECKON Teopuu. WneanbHblil ra3. OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOW Teopuu. Pa3mepsl M macca MOJIEKYJ M aTOMOB. bpoyHOBCKOE
newkenue. Juddysus. Cumbl u SHEprus MeEKMOJEKYISIPHOTO B3amMonelcTus. CTpoeHue
ra3oo0pa3HbIX, KUAKUX U TBEpAbIX Ted. CKOpOCTH IBUKEHHS MOJEKYJI M HMX HU3MEpEeHHE.
WneanbHsiii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJICKYISIPHO-KHHETUUECKONU TEOPHH T'a30B.
Temnepatypa u ee wu3MepeHue. [a30Bble 3aKOHBI. AOCOJIOTHBIA HYJIb TEMIIEPATYpHI.
TepmoanHaMuuecKas IIKajga TEMIEpaTypbl. Y paBHEHUE COCTOSHHS HMJCAIBHOrO rasa. MossipHas
ra3zoBasi IOCTOSTHHAA.

OcHoBbl  TepmonuHaMuKUA. OCHOBHBIC TOHSATHUS W ONpeAeNieHUs. BHYTpeHHssT SHeprus
cucTeMbl. BHyTpeHHSs 3Heprus ujaeanbHoro raza. Pabora u TemioTa kak (OpMBI IMepeaadu
sHepruu. TemmoeMKocTh. YIelbHas TEIIOEMKOCTh. YpaBHEHHE TemioBoro Oananca. [lepBoe
HavyaJio TepMoJAMHAMHUKH. AnuabatHbeiii nporecc. I[lpuHiun neiictBus TermioBod MamuHbl. KITJ]
TEIJIOBOTO JABHraTens. Bropoe Hadano tepmoauHaMuku. TepMoarMHAMUYECKas IIKAJIa TEMIIEPATyP.
XonoaunpHble MalnHbl. Ternosble ABurarenu. OxpaHa npupobl.

CaoiictBa mapoB. Mcnapenue u koHaeHcauus. HacwlieHHslii map u ero cpoiicTBa. AO-
COJIIOTHasT W OTHOCUTENbHAs BIAXKHOCTh Bo3ayxa. Touka pocbl. Kumnenwe. 3aBUCHUMOCTH
TeMnepaTypbl KUIIEHHs OT JaBiieHus. [leperpeTelil map u ero UCroJib30BAHUE B TEXHHUKE.

CaoiicTBa XHAKOCTEN. XapaKTEepUCTUKA KUAKOTO COCTOSHMS BemiecTBa. [1oBepXHOCTHBIN
CJIOM JKHUJKOCTH. DHEprusi MOBEPXHOCTHOTO CJOS. SIBJ€HMSI Ha TpaHMIE XUIKOCTU C TBEPIbIM
tenoM. Kanusuisipable siBIEeHUS.

CpoiicTBa TBepAbIX Tesl. XapaKTepUCTHKA TBEPAOTO COCTOSHHUS BelIecTBA. YIpyrue
CBOMCTBAa TBepAbIX Ted. 3akoH ['yka. MexaHnumdeckue CBOWCTBa TBepAbIX Tel. TemnioBoe
pacmMpeHue TBEPABbIX Tell U KuaAKocTel. [limaBienne u kpucraumsanusi.

JleMoHCTpanuu

JIBu>keHne OpOyHOBCKUX YacCTHII.
Huddysus.
N3meHeHune gaBiieHus ra3a ¢ U3MEHEHHEM TEMIIEPaTyphl IPHU MOCTOSITHHOM 00beMe.
W3oTepmuueckuii 1 n300apHBIH MPOIECCHI.
W3meHeHre BHYTpeHHEHN 3HEPTUH T MPU COBEPILIEHUU PaOOTHI.
Mogaenu TerIoBbIX ABUTaTENEN.
Kunienrie Boabl pyu MOHM>KEHHOM JIaBJICHUU.
[Icuxpomerp u rurpomerp.
SIBIIEHUS TOBEPXHOCTHOIO HATSKEHUSI U CMaYMBaHUA.
Kpucrannsl, amopdHbie BelecTBa, )KUAKOKPUCTATUNINYECKUE TETa.
JlabopaTopHbIie paboTHI
N3mepeHne BIaXXHOCTH BO3AyXa.
N3MepeHre moBEpXHOCTHOTO HATSIKEHUS )KUIKOCTH.
Ha6monenue nporecca kpuctannuzanuu M3yuenue nepopmanuu pactsokenus. M3zyuenue
TEIJIOBOTO PACIIUPEHUS TBEPABIX TE.
N3yuenne 0co6eHHOCTEH TEIIOBOTO PACIIMPEHHS BOJIBI.



3. DieKTpoaMHaMKKa

DnexTpuuecKoe noyie. DIEKTpUUECKHE 3apsaabl. 3aKOH COXpaHEeHHus 3apsana. 3akoH KysoHa.
Onektpuueckoe mnosie. HanpsokeHHOCTh 3iekTpudeckoro mnosis. [IpuHImMn cynepno3unuu moJieu.
PaGora  cunm  3IEKTPOCTATUYECKOTO OJIA. [Torenuman. Paznoctb MTOTEHIIMAJIOB.
OKBUIOTEHIHUAIIBHBIE MMOBEPXHOCTH. CBSA3b MEX/y HANPSIKEHHOCTHIO M Pa3HOCTBHIO MOTEHIMAJIOB
ANEKTPUUECKOTO Touisl. JuWdjekTpuku B aekTpuueckom moisie. [lonsipuzanus AUAIEKTPUKOB.
[TpoBoanuku B snexTpuyeckoMm noje. Konnencatopsl. CoequHeHHe KOHAEHCATOPOB B OaTapero.
DHeprusi 3aps>KEHHOT0 KOHJIEHCATOPa. DHEPrusl AIEKTPUUECKOTO MOJIA.

3aKOHBI TOCTOSTHHOTO TOKA. YCJIOBUS, HEOOXOJUMbIE i1 BOSHUKHOBEHUS U MOIACPKAHUS
anekTpudeckoro Toka. Cujaa Toka M IUIOTHOCTh Toka. 3akoH Oma mns ydyactka nenu 6e3 D/IC.
3aBUCUMOCTD 3JIEKTPUYECKOTO CONPOTHUBIICHHUS OT MaTepHalia, JUIMHBl M IUIOLIAAU IIONEPEYHOTrO
CEYCHHUS] TMPOBOAHUKA. 3aBUCUMOCTb JJIEKTPUUYECKOTO COMNPOTHUBJICHUS MPOBOAHUKOB  OT
TEMIIepaTypbl. OJEKTPOABWKYIIAsl CHJIa MCTOYHMKA TOKa. 3akoH Owma Uil MOJHOM LemH.
Coenunenne npoBogHUKOB. CoeTMHEHNE UCTOYHUKOB 3JICKTPUUECKON dHepruu B Oarapero. 3aKoH
Jlxoyns—IJlenna. Pabota 1 MOIITHOCTB 3JIEKTPUUYECKOTO TOKA. TeruioBoe AeiCTBHE TOKA.

DNEKTPUUECKUN TOK B MOIYNpoBogHMKaX. COOCTBEHHAS TPOBOAMMOCTE MOIYIIPOBOTHHKOB.
[TomynpoBOTHUKOBBIE IPUOOPHL.

MaruauTtHOE Tosie. BEKTOp MHAYKUHMM MAarHUTHOrO mnouist. J[eCTBHME MarHWTHOTO MOJISL Ha
NPSIMOJIMHEMHBIA MPOBOJHUK C TOKOM. 3akoH Awmmnepa. B3aummopeiictBue TOKOB. MarnuTHbIM
noTok. PaboTa mo nepemMenieHuio npoBOAHNKA C TOKOM B MAarHUTHOM 110Jie. JleficCTBue MarHuTHOTO
nosisi Ha JBwKymuiics 3apsa. Cuna Jlopenma. OmnpeneneHue yaenbHOTO 3apsiga. Y CKOPUTEIH
3apsKEHHBIX YaCTHIL.

DneKTpoMarHuTHas MHAYKUUS. DJEKTpOMarHuTHas MHIAYKUUS. BUXpeBoe 3leKTpuueckoe
nosie. CaMOMHAYKIHS. DHEPTUsi MArHUTHOTO TOJIS.

JlemoHcTpamuu

B3anMopeicTBre 3apsyKeHHBIX TEIl.

[IpoBOHMKY B 3IEKTPUUECKOM IOJIE.

JIMBNEKTPUKH B JIIEKTPUUECKOM MOJIE.

Konnencaropsi.

TernnoBoe AeHCTBUE AIEKTPUUECKOTO TOKA.

CobcTBeHHAs U TPUMECHAsl TPOBOAUMOCTH TOTYITPOBOIHUKOB.

[TomynpOBOAHUKOBBIN AUOI.

Tpansucrop.

OmnsIT Opcrena.

B3aunMopeiicTBre MPOBOIHUKOB C TOKAMH.

OTKIIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM TOJIEM.

DNEeKTpOoABUTATENb.

DNeKTpOU3MEpPUTENbHbIE PUOOPHI.

DneKTpoOMarHuTHasi UHIYKIIHS.

Omnbrter @apanest.

3aBucumocth DJIC CaMOMHIYKIMHA OT CKOPOCTH W3MEHEHHUS CUJIbl TOKa UM WHIYKTUBHOCTH
MPOBOJIHUKA.

PaGora anexkrporeneparopa.

Tpancdopmarop.

JlabopaTopHbIie paboTHI

N3yuenune 3akoHa OMa sl ydacTKa LEMH, MOCIEeI0BAaTeIbHOIO U NapajlIeIbHOTO COCTMHEHUS
MIPOBOJTHUKOB.

N3yuenune 3akona Oma AJis MOJTHOM LIeTIH.

N3yuenne siBIeHUs SIEKTPOMArHUTHOM UHTYKIIAH.

Omnpenenenne kodhGUIIMEHTA MOIE3HOTO NEHCTBUS dTIEKTPUUECKOT0 YaliHUKA.

Ornpenenenne TeMIepaTypbl HUTH JJaMITbl HAKATHBAHUS.

Omnpenenenne DJ{C 1 BHyTPEHHETO CONMPOTUBICHUS UCTOUHUKA HAIPSKCHMUSL.

4. KoneGaHUS W BOJHBI

Mexannueckue koneOanus. KonebaTenbHoe nBUXKEHHE. | apMOHUYECKHE KOJeOaHMUS.
CBoOomHbIE MexaHWdeckue KkojeOaHus. JIMHEHbIE MeXaHWYecKHe KoJeOaTelbHbIE CHCTEMBI.



[TpeBpaieHre sHEprun Mpu KosiedaTeabHOM ABMKEHUH. CBOOOAHBIE 3aTyXaloIIUe MEXaHUUYECKUe
Kosie0aHus. BeIHyX/IeHHbIE MEXaHHUECKHUEe KoaeOaHusl.

VYupyrue Bonusl. [lonepeynsie 1 Ipo0JIbHBIE BOJIHBL. XapaKTEPUCTUKU BOJIHBL. Y PABHEHUE
TI0CKOM Oerymieit Boaubl. aTepdepenius BoaH. [lonstre o qudpakiuuu BoiaH. 3ByKOBBIE BOJHEI.
VYapTpa3ByK U €ro NpUMEHEHHUE.

OnexkTpoMarHuTHele Konebanus. CBoOOAHBIE dlIeKTpOoMarHuTHbIe KojeOanus. [lpe-
BpallleHUE SHEPruM B KOJEOATEIbHOM KOHTYpe. 3aTyxalolMe 3JeKTPOMAarHUTHBIE KOJIeOaHMS.
['eHepaTop HeE3aTyXalIIUX DSJIEKTPOMArHUTHBIX KojeOaHuN. BBIHYXIIEHHBIE JIEKTPUUECKUE
konebanus. Ilepemennwiii Tok. ['eHepaTop mnepeMeHHOro TOoka. EMKOCTHOE W WHIYKTHBHOE
CONPOTHUBIICHUS MEPEMEHHOI0 TOKa. 3akOH OMa Juisl 3JEKTPUYECKOM I€NU MNEPEMEHHOr0 TOKA.
Pabora u mourHOCTh mepeMeHHOro Toka. I'eneparopsl Toka. Tpancdopmaropsl. Toku BBICOKOH
yacToThl. [lonyuenue, nepenaya u pactpeaesieHue dJeKTPOIHEPTUU.

DNEeKTPOMarHuTHBIE BOJHBI. DJIEKTPOMAarHUTHOE TII0JIE Kak oOcCOObI BHJ MaTepuu.
DneKTpoMarHuTHeie BOJIHBL. Bubpatop ['epria. OTKpBITHIN KoebaTenbHbI KOHTYp. M300peTeHune
panuo A.C. IlonossiM. [lonsaTue o paguocsssu. [IpumeHeHne 31eKTpOMarHuTHBIX BOJIH.

JeMoHcTpauuun

CB00O/IHBIC U BBIHYX/ICHHBIC MEXaHUUECKUE KOJICOaHMSI.

Pe3onanc.

OO0pazoBaHue U pacIpOCTPaHEHUE YIIPYTUX BOJH.

YacroTa konebaHuil U BBICOTa TOHA 3BYKa.

CB00OOIHBIC AJIEKTPOMArHUTHBIE KOJICOAHMS.

OcuumiorpaMma nepeMeHHoOro Toka.

Konznencarop B Lienu nepeMeHHOro Toka.

Karymka HHIyKTUBHOCTHU B LIETIH IEPEMEHHOIO TOKA.

Pe3onanc B mocie0BaTeIbHON LENIH IEPEMEHHOTO TOKA.

N3nydyenue u npuem 31€KTPOMarHUTHBIX BOJIH.

Pannocssse.

JlaGopaTopHbIie pabOThI

N3ydeHue 3aBUCUMOCTH NIEpHOAA KOJIEOaHUH HUTSHOTO (MU IPY>KMHHOT0) MAasiTHUKA OT JJIMHBI
HUTH (WJIM MacChl Ipy3a).

WNHayKTUBHBIE 1 €MKOCTHOE CONIPOTUBIICHUS B LIEMTU IEPEMEHHOT0 TOKa

5. Onrtuka
IIpupona ceera. CKOPOCTh pacIpOCTPAHEHUS CBETA. 3aKOHBI OTPAXKEHMsI U IIPEIOMIICHHUS
cgera. [lonnoe orpakenue. JInn3bl. ['na3 kak ontuueckas cuctema. OnrTudeckue npudopkl.
BonnoBsle cBoiicTBa cBera. MHTepdepeHuus cBera. KorepeHTHOCTh CBETOBBIX JIydeH.
WUntepdepeniuss B ToHKuX mieHKax. Ilomocsl paBHO# TommuHbel. Kombua Herotona. Hec-
NOJb30BaHWE MHTepdepeHIMH B Hayke M TexHuke. J(udpakuusa ceera. udpaxius Ha menu B
napajulenpHeIX Jay4ax. Judpakumonnas pemerka. Ilonstue o rosnorpaduu. Ilomspuzanus
nonepeuHbix BosH. [lomspusamms ceera. [[BoitHoe nyuenpenomiieHue. Ilomstpounst. Jucnepcus
cBera. Buael cnextpoB. Cnektpbl ucnyckanus. CHeKTpbl MOIVIOMIEHUS. YIbTpaduoNeToBOE M
uH(pakpacHoe u3nyyeHus. PenrrenoBckue nyun. VX npupoja u cBoiicTBa.
JlemoHCTpanuu
3aKOHBI OTPa)KEHUS U TIPEJIOMIIEHHSI CBETA.
[TonHOE BHYTpEHHEE OTpaKEHUE.
Onrtuyeckue mpuOOpHI.
WnTepdepennus certa.
Hudpaxius ceera.
[Tonspuszanus ceera.
[losnydyeHne ciekTpa ¢ IOMOIIBIO IPU3MBI.
[Tonydenue ciekTpa ¢ HTOMOIIbIO TU(PPAKIHOHHON PELIETKH.
Crnektpockor.
JlabopaTopHbIie paboThI
N3yuenne n3o0paxeHus MpeIMETOB B TOHKOM JIMH3E.
Nzyuenune nnrepdepeHmu u audpakiiuy CBeTa.



6. DieMeHTHI KBaHTOBOM (DU3HKH

KsanToBas ontuka. KBantoBas runoresa [Inanka. ®oronsl. BHemHuii GoTosneKkTpudecKkuii
saddexr. Buyrpennuit poroaddext. Tumbl GoTod1€MEHTOB.
®uzuka aroma. Pa3BuTue B3IUISI0B HAa CTPOCHHUE BEIIECTBA. 3aAKOHOMEPHOCTU B aTOMHBIX
crieKTpax Bojopona. SnepHas moaens aroma. OnbiTel J.Pesepdopaa. Mojens atoma Bogopo/a mo
H.Bopy. KBaHTOBBIEC reHEpaTOPHI.
®duszuka aToMHOro A1pa. EctecTBeHHas paiMOaKTUBHOCTh. 3aKOH PaJUOAKTUBHOIO pacnaja.
CniocoObl HaOMIOICHUS U PerucTpanuy 3apspkeHHbIX dactull. Dddekr BaBunoa — YepeHnkona.
Crpoenne atomHoro sjapa. Jlehekr macchl, 3HEprus CBSI3M M YCTOMYMBOCTH ATOMHBIX SJIED.
Snepuble peakunu. MckyccTBeHHas paguoakTUBHOCTh. [lenenue Tsoxensix saep. Llennas snepHas
peakuus. Ympasisiemas LenHas peakuusa. fnepHeiii peakrop. IlomydeHune paguoakTUBHBIX
M30TONOB M HX [pUMEHEHHe. buonmornueckoe AelCTBUE PpPaJUOAKTUBHBIX  HU3JIyYECHMIA.
DJIeMEHTapHBIE YaCTHUIIBI.
JeMoHcTpauuun
DotodrddexT.
JIuneiyaThie CIIEKTPHI PA3JIMYHbBIX BEIIECTB.
Nznydyenue nazepa (KBaHTOBOTO T€HEPATOPA).
CueTynK HOHUBHUPYIOUTUX U3ITYyICHUH.

TEMATHYECKOE INTAHUPOBAHHUE

[Ipu peanuzanuu coaepkanus oo1eoOpa3zoBaTeNbHON yueOHOM TuCIUIUIMHBL «Du3uKa» B
npenenax ocsoeHust OIIOII CITO na 6aze ocHOBHOrO 00111ero 00pa3oBaHus ¢ MOIYyYEHUEM
cpenuero obmiero oopazosanus (IITIICC3) makcumanbHas yueOHast Harpy3ka o0y4aroumxcs co-
craBsiet 1o crienuanbHocTu CITO TexHnyeckoro npoduisst — 121 gac (mo yaeOHOMY TUIaHYy).

TEMATUYECKU IIJIAH

IIepBblii KypC
No KomngectBo
Haszeanue temsl
n/m 4acoB
1 Bgenenue 1
PA3JIEJ 1: MEXAHUKA 22
5 Tewma 1. 1: KnuHemaTtuka TOUYKM ¥ TBEPAOIO TEIa 8
Tema 1. 2: JIunamuka 8
Tema 1. 3: 3akOHBI COXpaHEHUsI B MEXAHUKE 6
PA3JIEJ 2: MOJIEKVJIAPHASA ®U3UKA. TEITJIOBBIE ABJIEHUA 17
3 | Tema 2. 1: OcHOBBI MOJIEKYISIPHO-KUHETUYECKON TeOpuH. M ieanbHbIi a3 11
Tema 2. 2: OCHOBBI TEPMOAMHAMUKH 6
PA3JIEJI 3: OCHOBBI DJIEKTPOJJUHAMUWKUA 30
4 Tema 3. 1: DnekTpocTaTuka 8
Tewma 3. 2: IlocTOAHHBIN TOK 12
Tewma 3. 3: MaruuTHOe€ 10J1I€ 5)
Tewma 3. 4: DnekTpoMaraHuTHast UHIYKIUS 5
PA3JIEJI 4: KOJIEBAHUS 1 BOJIHBI 18
5 | Tema 4.1: Mexanndeckue KoieOaHUs M BOJTHBI 8
Teme 4.2: DnexTpoMarHUTHbIE KOIeOaHHUs U BOJHbI 10
6 | PABIEJ 5: OIITUKA 12
PA3JIEJI 6: KBAHTOBAS ®U3MKA 14
7 | Tema 6.1: CBeTOBBIC KBAaHTHI 4
Tewma 6.2: ATtomHas Gu3uK 2
8 | JlabopaTtopHBIif MPaKTHKyM 7
Hroro 121
IIpomesicymounas ammecmayus 6 popme 3K3amena 6




TEMATHYECKOE ILTAHUPOBAHHUE C ONPEJEJEHUEM OCHOBHBIX BUJOB YUEBHOM JEATEJIbHOCTH

Kypc oOyuenus 1 KomnyectBo wacop 121
Ne
XapakTepHucTuKa OCHOBHBIX BUJIOB NEeSITeNIbHOCTU CTyJIeHTa (Ha ypOBHE yueOHBIX
YpOK OcHOBHOE cojiepKaHHe 110 TeMaM o o
a JENCTBUIN)

Beenenue (1 u.)

1

dusuka v 1o3HaHue MHUpa

Bb1iensate OCHOBHBIE 3Talbl pa3BUTUS PU3NUECKON HAyKHU U Ha3bIBaTh MMEHA BBIAAIOLIUXCS YUCHBIX;
OTIpeNIeNIATh MeCTO (PU3MKH KaK HAayKH, eJIaTh BEIBOJIBI O Pa3BUTHH (DPU3NIECKON HAYKH U e
JOCTHIKECHUSIX

PA3JIEJ 1: MEXAHUKA
Tema 1.1: KnHeMaTHKAa TOYKH H TBepaoro teia (8 4.)

2 | Mexannueckoe aBmwxenne. Cucrema oTdeTa. Jloka3pIBaTh OTHOCUTENBHOCTD JABMXKEHUS TeJa; 000CHOBBIBATH BO3MOKHOCTh 3aMEHBI TEJIa €r0
Tpaekropus. Ilyts. I[lepememienue MOJIeNIbI0 (MaTepuanbHOM TOUKOI) 11 onucanus ABMKeHUsl. OnpenensiT TPaeKTOPUIO,
IIPOMICHHBIN ITyTh U NIEPEMELICHUE
3 | PaBHOMEpHOE MPSIMOJIMHEHHOE TBUKECHUE. 3anucbiBaTh GOPMYJIBL: 111 HAXO0XKJICHUSI MPOEKIUU U MOAYJIA BEKTOpa NEpeMEUIeHUs Teia, Uis
CkopocTb. YpaBHEHHE ABUKCHHUS BBIUMCIICHUS] KOOPIMHATHI ABMIKYILETOCs TeJla B JIF0OOH 3aJJaHHBI MOMEHT BPEMEHH; J10Ka3bIBaTh
PaBEHCTBO MOAYJISI BEKTOpA MEPEMEIICHUSI TPOUIEHHOMY ITYTH U IJIOLIAAH 110/ rpapuKkoM CKOPOCTH;
CTPOUTH TPaPUKH 3aBUCUMOCTH CKOPOCTH OT BPEMEHHU M KOOPAMHATHI OT BPEMEHH; ONPEACTIATh
KOOPJMHATBI, IPOWJICHHBIN MMYTh 10 YPABHEHMSIM 3aBUCUMOCTH KOOPAMHAT OT BPEMEHU
4 | MraoBeHHas ¥ CpeJiHss CKOPOCTH JlaBaThb ompeeneHus MTHOBEHHON CKOPOCTH, CPEIHEN CKOPOCTH; IPUMEHATD 3aKOH CIIOKECHUS
CKOpOCTEe
5 | Yckopenue. [IBixeHUE ¢ TOCTOSHHBIM 3anuceiBaTh (POPMYIIBI I pacdeTa HayaJlbHOW M KOHEYHOM CKOPOCTH Tella; YNTaTh U CTPOUTH
YCKOPEHUEM rpaduKu 3aBUCUMOCTH CKOPOCTH Tejla OT BPEMEHHU U YCKOPEHHUS Tela OT BpEMEHH; pelIaTh
pacyeTHbIC U KaUECTBEHHBIE 3a1a4X HA BBIYMCIICHUE KOOPAUHAT, CKOPOCTU U YCKOPEHHUs Tejla 110
rpadukam 3aBUCUMOCTH KOOPAMHAT U MPOEKIUH CKOPOCTU OT BPEMEHU
6 | OnpeneneHne KHHEMAaTHYECKUX XapaKTEpUCTHK | OmpenensTs KOOpIUHATHI TPOHAEHHOTO MyTH, CKOPOCTH U YCKOPEHHS Tesa Mo rpadukam
JIBUKEHHSI C TOMOIIBIO IpaMKOB 3aBUCUMOCTH KOOPJIMHAT ¥ NPOEKIUI CKOPOCTH OT BPEMEHU
7 | JIBUXKeHHe C MOCTOSTHHBIM YCKOPEHHEM [TonumaTh Ppu3HUecKuii CMBICIT CBOOOIHOTO MaAEHUS; ONUCHIBATH IBUKEHUS, IIPU KOTOPBIX
CBOOOJHOIO NaJACHUS yCKOpeHue CBOOOIHOTO Na/IeHUS TOCTOSHHO N3BECTHBIMU KHHEMATHUECKUMH YPAaBHEHUSIMH; YMETh
peuaTh 3aja4 Ha IBM)KCHUE BEPTUKAIbHO BBEPX U BHU3
8 | PaBHOMepHOE ABIKEHUE TOUYKH IO OKPYKHOCTH | [IoHMMaTh CMBICTT paBHOMEPHOTO JIBUKEHUS TI0 OKPYKHOCTH; 3HAThH OTIPEIEIICHUS (PH3MUECKUX

BETTMYMH, UX (pU3rUecKuil CMbICT B POpMYJIbl. BEIMHUCIATE MOTYIb IIEHTPOCTPEMUTELHOTO
YCKOpEHUs




Kunemartuka abcoar0THO TBEPAOTO TClIa

Yka3bIBaTh UCIOJIb30BAHUE TIOCTYNATEIHLHOTO U BPAILIATEIbHOTO ABM)KCHUS B TEXHHUKE;
KJIACCU(UIIUPOBATH N3YUCHHBIC OOBEKTHI U SIBJICHUS; JeJIaTh BHIBOJBI 1 YMO3AKIIOUCHUS U3
Ha0JII0/IeHUH, U3YYEHHBIX (PU3NYECKUX 3aKOHOMEPHOCTEH

Tema 1.2: lunamuxka (8 4.)
10 | OcHoBHOE yTBepKaeHHE MeXaHUKH. Cuiia Habnronate nposiBieHHEe WHEPLUH; IPUBOJUTH IPUMEPHI MPOSBICHUS HHEPIUH;, PElIaTh
macca. [lepsbiii 3axkoH HproTOHa KAaueCTBEHHbIE 3aJJa4X HAa IPUMEHEHHUE NepBoro 3akoHa HproToHa

11 | Bropoii 3akoH HbtoToHa OOBACHATDH, KaKas CUCTEMa TeJ HAa3bIBACTCS 3aMKHYTOW, TPUBOIUTH IPUMEPHI 3AMKHYTOW CUCTEMBI,
3anuchIBaTh BTOPOH 3akoH HbroTOHA B BUJE (pOpMyIIbl; periaTh pacueTHbIE U KaUeCTBEHHbIE 3a/1a41
Ha IIPUMEHEHHE ITOT0 3aKOHA

12 | Tperwnii 3axon HeroToHa Habnronate, OMUCHIBaTh U OOBSICHATH OIBITHI, HILTFOCTPUPYIOIINE CIIPABEUIMBOCTD TPETHETO 3aKOHA
Herotona; 3anuceiBath Tpetuii 3akoH HeloToHa B Bue (hopMyIibl; peliaTh pacueTHbIE U
KAaueCTBEHHBIE 33Ja4X HA IPUMEHEHHUE 3TOr0 3aKOHA

13 | Cunsl B npupone. Cuina tskecTu. 3aKOH [IpuBOoaNTE IpUMEpPBI IPOSABIEHUS TATOTEHUS B OKpYXatouieM Mupe. HaxoauTe TOUKy NPUIIOKEHUS U

BCEMHUPHOI'O TATOTCHUS YKa3bIBaTh HAIIPABJICHUE CHJIBI TSHKECTH; PA3IMYATh U3MEHEHUE CUJIbI TSYKECTU OT YAAJICHHOCTH

MIOBEPXHOCTU 3€MJIH; CAMOCTOSATENIHO paboTaTh ¢ TEKCTOM, CUCTEMAaTU3UPOBATh U 0000IIAaTh 3HAHUS
O SIBJICHUU TATOTEHUs U JIEJIATh BBIBOJIbI

14 | Bec. HeBecomocTb I'paduuecku n300paxarh BeC TeIa U TOUKY €ro MPUIIOKEHUS; PACCUUTHIBATH CHITY TSDKECTH U Beca
TeJa; HaXOOUTh CBA3b MEXAY CHUJION TSHKECTH M MAacCOM Tenna

15 | dedopmarus u cuibl ynpyrocti. 3akoH 'yka I'paduuecku n3o0paxarb CHITy yIpyrocTH, OKa3bIBaTh TOUKY MPUIIOKEHUS U HAIIPaBJICHUE e
NEeNCTBUS; OOBSICHATH IPUUYKUHBI BOSHUKHOBEHUSI CUJIbI YIIPYTOCTH; PUBOAUTH TPUMEPHI BUJIOB
nedopmaiiuy, BCTpedaronuecs B ObITY, J1€1aTh BbIBOIbI

16 | Cunbl TpeHus N3mepsATh crily TpEHUS CKOJIbKEHUS; Ha3bIBaTh CIIOCOOB! YBEIIMYEHHS U YMEHBIIECHUS CUIIbl TPEHUS;
MPUMEHSTh, 3HaHUS O BUJIaX TPEHUS M ClI0c00aX ero U3MEHEHUs Ha IPAKTUKE, OOBACHATH SBJICHUS,
MIPOUCXOSAIINE U3-32 HATUYMS CHIIBI TPEHMS AHAIIM3UPOBATh MX U JIEJIATh BBIBOJIBI

17 | IIpumeHeHMe 3aKOHOB JUHAMUKHU [TpuMeHsATH IPHOOPETEHHBIE 3HAHUS 110 (PU3MKE JUI PELICHUs IPAKTUYECKUX 3a/1a4, BCTPEYAOLINXCS
B [TOBCETHEBHOM JKU3HU, /U1 0€30I1aCHOT'O MCIIOJIb30BAaHUS OBITOBBIX TEXHUUECKUX YCTPOMCTB,
palMOHAIBHOI'O IIPUPOJOIIOJIB30BAHUS U OXPAHbI OKPYXKAIOLIEH CPeIbl

Tema 1.3: 3akoHbI coxpaHeHusi B MexaHuke (6 4.)

18 | 3akoH coXpaHEHHS UMITYJIbCa 3anuchIBaTh 3aKOH COXPAaHEHHUSI UMITYJIbCa; IPUMEHATH €T0 JUUIs BBIYMCIICHUS] U3MEHEHH CKOPOCTEN
TeJ IIPU UX B3aUMOJIECHCTBUU

19 | PeakTuBHOE ABMKEHHE Habmtonate 1 00BACHATh PEaKTUBHOE JBM)KEHUE; IPUMEHATH IPUOOPETEHHbIE 3HAHUS 110 (pr3nKe
JUISl peIIEHUs MPAKTHYECKUX 3a/1a4, BCTPEYAOIINXCS B IOBCETHEBHOM KM3HU

20 | Mexanuueckas paboTa 1 MOITHOCTb CHJIBI JlaBath orpe/esieHus] U3y4eHHBIM MOHATHUSAM; BBIYUCIATh MEXaHUYECKYIO paboTy; ONpeaessiTh




YCIIOBHS, HEOOXOIUMBIE JUIsl COBEPIIEHUS] MEXaHUYECKOM paOOThl; BEIYUCIATH MOIIHOCTD 10
M3BECTHON paboTe; MPUBOAUTH IPUMEPHI SMHULl MOIIIHOCTH PA3JIMYHBIX TEXHUYECKUX TPUOOPOB U
MEXaHU3MOB; aHAIM3UPOBATh MOIIHOCTH PA3JIMYHBIX IPUOOPOB; BEIPAXKATh MOLHOCTh B Pa3IMYHbBIX
eAMHULAX

21

Oneprus. Kunetnueckasi sHeprus.
[ToreHunansHas s3HEeprus

JlaBaTh OnpeaesicHUs] H3yYEeHHBIM MOHATHSIM; BRIYUCIIATH pAO0TY CHIT M H3MCHEHUE KHHETHYECKON
SHEPIUH Tela; MPUBOJUTH IPUMEPHI Te, 00JIaJa0IINX MOTEHIIMAIbHON, KHHETHYECKOW SHeprueH;
MPUBOIUTH TIPUMEPBI TPEBPAIICHUS SHEPTUHU U3 OJJHOTO BUA B IPYTOM, TEJT 00JIaTa0IINX
OJIHOBPEMEHHO Y KHHETHYECKOU U ITOTCHIUAIbHOU SHEPTUEH; ONIPEAEIIATh IOTCHIIMAIBHYIO SHEPTHUIO
yIpyro neGopMUpOBaHHOTO TEJa 110 U3BECTHOM AedopMaliuu 1 ECTKOCTH Tesa; paboTarth C
TEKCTOM Maparpacda yuycOHnKa

22

3aKoH COXpPAaHCHHA SHEPTHUH B MCXAHUKE

HpI/IMeHHTB 3daKOH COXPaHCHUA MEXaHUYECKOM OHEPI'UU IIpU pacuCTax pe3yJIbTaTOB B3aHMOHeﬁCTBHﬁ
TCJI TpaBUTAIMOHHBIMHA CUJIAMH U CUJIaMU YIIPYT'OCTH. Pemate PACUCTHBIC U KAYCCTBCHHBIC 3a/1a4n
Ha IPUMCHCHHEC 3aKOHA COXPAHCHUA 9HCPIrun

23

KonTponbHas padora Ne 1 no pasneny
«MexaHuka»

[IpuMeHATH TEOPETUUECKUI MaTepUall IPY BBIITOJIHEHUY KOHTPOJIbHBIX 3a1laHAN

PA3JIEJI 2: MOJIEKYJIAPHASA ®U3UKA. TEIIJIOBBIE SABJIEHUA

Tema 2.1: OcHOBBI MOJIeKYJISAPHO-KHHeTHYecKoil Teopuu. Uneanbusiii ras (11 4.)
24 | OcHosuble nonoxenuss MKT. BpoyHoBckoe OOBACHATH ONBITHI, TOATBEPKIAAIOIITNE MOJIEKYJIIPHOE CTPOEHHE BEIIECTBA, OPOYHOBCKOE JIBUKEHUE;
JIBUKEHUE OTIPECTISATH Pa3Mep MaNbIX TeJ; OOBSICHITH: OCHOBHBIE CBOMCTBA MOJIEKYJ, (PU3UUECKHE SIBICHUS HA
OCHOBE 3HAHUW O CTPOEHUU BEIIECTBA; OOBICHATH sABJIICHUE TU(DPY3UN U 3aBHCUMOCTH CKOPOCTH €€
MPOTEKAaHUS OT TEMIIEPATYPHI TeJa; MPUBOAUTH NpUMephl Tuhy3un B OKpYKarOIIeM MUPE
25 | XapaKTepUCTHUKH MOJIEKYIT JlaBaTh onpeienieHus U3y4EeHHBIM MOHITHSAM (OTHOCUTEIbHAS MOJICKYJIIpHAs Macca, MOJISIpHAs
Macca, KOJMYEeCTBO BEIIECTBA, | MOJIb, KOJIMYECTBO MOJIEKYJ, IOCTOSIHHAsE ABOraJpo, MIOTHOCTh
BEIIIECTBA); Ha3bIBATh OCHOBHBIC MTOJIOKEHUS U3YUYEHHBIX TEOPHUM U THTIOTE3
26 | CtpoeHue ra3000pa3HbIX, )KUJIKUX U TBEPABIX Jloka3bIBaTh HAIMYUE PA3TUYUS B MOJIEKYISIPHOM CTPOEHUH TBEPABIX T, )KMIKOCTEHN U ra30B;
Tem MPUBOUTH IPUMEPHI TPAKTUIECKOTO UCIOJIH30BAHUS CBOMCTB BEIIIECTB B PA3JIMUHBIX arperaTHhIX
COCTOSTHUSIX; IPOBOJUTH SKCIIEPUMEHT 110 OOHAPYKEHHIO TEUCTBUS CUII MOJIEKYIISIPHOTO
MIPUTSDKEHUS, JeJIaTh BBIBOJIBI; HCIIOJIBb30BATh MEXKIPEIMETHBIE CBA3H (QU3UKUA U XUMHUH JIJIS
O00BSICHEHUS arperaTHOTO COCTOSTHUS BEIIECTBA.
27 | OcHOBHOE ypaBHEHHUE MOJICKYJISIPHO- Jlenath BBIBOJIBI M1 YMO3AKITIOUEHUS U3 HAOTIOICHN N, N3YICHHBIX (DU3UIECKUX 3aKOHOMEPHOCTEH,
KHHETUYECKOM TEOPUH I'a30B MIPOTHO3UPOBATH BO3MOKHBIE PE3YJIbTAThI
28 | Temmeparypa u ee u3MepeHue. AOCOMIOTHAS JlaBaTh omnpeneneHus U3y4eHHbIM MOHITHAM (TEIIOBOE paBHOBECHE, MUKPOIIapaMeETpPHI,

teMriepatypa. Temmneparypa — Mepa cpeaHeit
KMHETUYECKON IHEPTUHN

MakpoIapaMeTpbl, TEMIIEpaTypa, TEIIOBOE ABUKEHNE, KUHETUUECKasi SHEPTUs IBUKEHUS MOJIEKYI,
noCTOsiHHAsL bosbliMaHa, abcooTHas TeMiiepaTypa, KejabBHH, Cpe/iHssE KBaApaTU4Hasi CKOPOCTh);




BBIUUCIIATH CPEIHIOI0 KMHETHUECKYIO SHEPIHIO TEIUIOBOTO ABMKEHHS MOJIEKYJI 110 U3BECTHOI
TEMIIEpaType BEILECTBA

29 | YpaBHEHUE COCTOSIHUS UEaIbHOIO rasa JlaBath ornpe/esieHusl U3y4eHHBbIM HOHATUAM (MaKpoIapaMeTpbl, yHUBEpcaIbHas ra3oBas
nocrosinHas, ypaHeHue Kianelipona-MenneneeBa, ypasHeHue Knaneiipona); npumMeHsITh
IpUOOpETEHHbIE 3HAaHUA 1O (PU3UKE AJIS peIIeHUs IPAKTHUECKUX 3ajay, BCTPEUYarOIINUXCsl B
IIOBCEJTHEBHOMW KU3HU
30 | I'a30BBIE 3aKOHBI JlaBath orpe/esieHus] U3y4eHHBIM OHATHUAM (ra30Bble 3aKOHBI, H30mpoLecchl, 3akoH lapis, 3akoH
I'eii-JIroccaka, 3akoH boiins-MaproTTa, H30XOpHBIi, H300apHbI, N30TEPMUUYECKHI TPOIIECCHI);
OIIpeIeNIATh apaMeTPhl BEIECTBA B Fa3000pa3HOM COCTOSHUM U IMPOUCXOSIIUX IPOLIECCOB I10
rpadukam 3aBucumoctu p (T), V (T), p (V); npencraBisates B BiIE Tpa@UKOB N30XOPHBIN, H300apHBII
U U30TEPMUYECKUI IPOLIECCHI
31 | Pemenwne 3agau no Teme «OCHOBBI [IpumeHsTh IPUOOPETEHHBIE 3HAHUS 110 PU3UKE Ul PEIICHUS TPAKTUUECKUX 3ajay, BCTPEYAIOIINXCs
MOJIEKYJIIPHO-KUHETUUECKON TEOPUH. B ITIOBCE/IHEBHOM JKU3HU
W ieanbHblii ra3y
32 | Haceimennsiii nap. BiraxxHocTh Bo3myxa OOBSACHATH MOHMKEHUE TEMIIEPATYPBhI KHUIKOCTU IIPU UCHAPEHUN; TPUBOIUTH IPUMEPHI SIBICHUN
IIPUPOJIbI, KOTOPBIE OOBSICHAIOTCS KOHICHCALMEH Napa; IPUBOANUTh IPUMEPHI BIUSHUS BIAXKHOCTH
BO3/lyXa B OBITY U JI€ATEIbHOCTH YEJIOBEKA; ONPEAEIATh BIAKHOCTh BO3/1yXa
33 | XapaKkTepuCTHUKa TBEPJOr0 COCTOSHUS JlaBaTh ompe/esieH!s] U3y4eHHBIM HOHATHAM (M30TPOIUS, AHU30TPOIINS, KPUCTAIUIBI, MOHOKPHCTAIL,
BelIeCTBa. YIIPYre CBONCTBA TBEP/BIX TEJl. MOJINKPUCTAIL, aMOp(HbIE TeJa, TEKYYECTh, KPATKOBPEMEHHOE BO3/CHCTBHE, JOJITOBPEMEHHOE
MexaHnueckne CBOCTBAa TBEPABIX TEI BO3/ICHCTBUE); UCCIIEI0BATh MEXAaHUYECKHE CBOWCTBA TBEP/IBIX TeJ; MPUMEHATh (PU3NUECKUE TTOHATHS
1 3aKOHBI B yueOHOM MaTepHaie npodecCHOHaIbHOIO XapaKTepa; UCIoiIb30BaTh IHTepHET Juis
MOMCKa HHPOPMALIUH O pa3paboTKax U MPUMEHEHHUSIX COBPEMEHHBIX TBEPbIX U aMOP(HBIX
MaTepUajoB
34 | TenoBoe paciMpeHHue TBEPAbIX TEN U OOBACHATH 3HaYEHHE TETJIOBOTO PaCIIMPEHUs Te B IPUPOJIE U TEXHUKE; pACCUMTHIBATh JUHEHHOE U
YKUJIKOCTEH 00BEMHOE paclIupeHne
Tema 2.2: OcHoBbI TepMOAUHAMUKH (6 4.)
35 | Bayrpennss sueprus. Pabora B repmoanHamuke | JlaBaTh onpezaeneHre BHYTPEHHEH SHEPTHH Tesla KaKk CYMMbl KUHETHUECKOW YHEPTUU IBUKEHUS €ro
YacTHUIl U TOTEHIUAIbHON SHEPTUU UX B3aUMOJICHCTBUS; OOBACHATh U3MEHEHUE BHYTPEHHEW SHEPTUU
TeJa, KOr/ia HaJl HUM COBEpPILAIOT paboTy MK TeJo coBepaeT padory. I[lepeuncnsats crocoOb
W3MEHEHUs BHyTpeHHel sHepruu. [IpuBoauTh npumepsl H3MEHEHHUS] BHYTPEHHEH SHEPTUM Teja
IyTeM COBEpLIeHUsI pabOThI U Tersionepeaayn. [I[poBoIUTH OMBITH IO N3MEHEHUIO BHYTPEHHEH
SHEPrUM
36 | KomuuecTBO TemIoThl. YpaBHEHHE TEIJIOBOTO HaxoauTh cBs3b MEXy €IMHULIAMH, B KOTOPBIX BBIPAXKAIOT KOJIMUYECTBO TeIoThl [k, kJ[Xx, kai,

OaylaHca

KKaJI; CAaMOCTOSATEIILHO pab0TaTh C TEKCTOM yueOHUKA; OOBSICHATh (PU3UUECKHUI CMBICT yIETbHOMN




TCIINIOEMKOCTH BEIICCTB, aHAJIU3UPOBATH TaOJIMYHEIE JAaHHBIC; IIPUBOAUTE HIPUMEPHI, IPUMCHCHHUA HA
IIPAaKTUKC 3HAHUM O pa3HHqH0ﬁ TCINIOCMKOCTHU BCUICCTB, paCCUUTBIBATH KOJIMYCCTBO TCIJIOTHI,
HCO6XOI[I/IMO€ JJI Harp€BaHUs TEJ1a UJIM BEIACTIACMOC UM IIPHU OXJIAXKIACHUN

37 | IlepBsiii 3aK0H TepMoauHaMHKH. [Ipumenenne PaccunThiBaTh MU3MEHEHUS BHYTPEHHEH SHEPTUU TeJ, pabOThl U IepeIaHHOTO KOJIMYECTBA TEILIOTHI C
IIEPBOr0 3aKOHA TEPMOJMHAMUKHU K PA3JIMYHBIM | HCIOJIb30BAHUEM IIEPBOIO 3aKOHA TEPMOJIMHAMMKH; pacyeT paboThl, COBEPIIEHHON Ta30M, 110
u3omnpoieccaMm. Bropoii 3aKkoH TepMOAMHAMHUKHN | TpaduKy 3aBUCUMOCTH p (V); IPUBOIUTH IPUMEPHI HEOOPATUMBIX IMPOLIECCOB B IPUPOJE;

(G opMyIMpOBaTh BTOPOM 3aKOH TEPMOJIMHAMUKH

38 | Ilpunuumnel geiictBus TermoBoit Mammuel. KITJ[ | OOBSACHATH yCTpOMCTBO M MPUHLIMT pabOTHI TEIUIOBOTO ABUraTens; cpaBHuBaTh KI1J[ pasmuanbix

TEIUIOBOTO IBUTaTeIs MallliH ¥ MeXaHu3MoB; BbruucisaTh KII/I npu coBepiuenun razom paboThl B Ipolieccax U3MEHEHHs
COCTOSIHUS TI0 3aMKHYTOMY IHKITY; TEMOHCTPAIHSI POJIH (PU3UKH B CO3/TaHUHM U COBEPIICHCTBOBAHUH
TEIUIOBBIX JBUIaTEIeH
39 | TeruoBbIe ABUTATEIH U UX POJIb B )KU3HU W3narath cyTh 3KOJIOTrHYECKUX IPOOIJIeM, 00YCIOBIEHHBIX pa00OTON TEIUIOBBIX ABUTaTENeH U
YEJI0BEKa IpeasaraTh IyTu UX PEIIEHUs; yMETh BECTU AUAJIOT, BBICIYIIMBAaTh MHEHHE OIIIOHEHTA, y4aCTBOBATh
B IUCKYCCHH, OTKPBITO BBIPAKATh U OTCTAUBATh CBOIO TOUKY 3PEHUS; AaHAIM3UPOBATH U OLICHUBATH
MOCTIEJICTBUS JUIsl OKPY’KaroLIel cpe/ibl ObITOBOM U MPOU3BOJICTBEHHOM JESITEIbHOCTH YEJIOBEKa,
CBSI3aHHOM C MCIOJIb30BaHUEM (PU3UUECKHX MPOIIECCOB
40 | KonrponbHas padora Ne 2 o pazneny « OcHOBBI | [IpuMEHSTh TeOpeTHYECK A MaTepHall PU BHIIOJTHEHUH KOHTPOJIBHBIX 3aaHUi

MOJICKYJIIPHON (DU3UKU U TEPMOJTUHAMUKI)

PA3JIEJI 3: OCHOBBI JIEKTPOAUHAMUKHAU

Tema 3.1: DiekTpocraTuka (8 4.)
41 | Dnektpuyeckuil 3apsl. 3aKOH COXpaHEHUS OOBACHATH B3aUMOJICHCTBHE 3apsPKEHHBIX TeJl M CYIIECTBOBAHUE ABYX POJOB 3apsja; 10Ka3bIBaTh
3apsja CYIIECTBOBAHME YaCTHII, UMEIOIMX HAUMEHBIINH JIEKTPUUECKU 3apsa; 0OBsACHATh 0Opa3oBaHue
MOJIOKUTEIBHBIX M OTPULIATENIbHBIX HOHOB; (POPMYIHPOBATh 3aKOH COXPAaHEHUS JIEKTPUUIECKOTO
3apsijia;, NPUMEHSATh MEX MPEAMETHBIE CBSI3U XUMHH U (U3UKHU JJ1s1 OObSCHEHUS CTPOCHHUS aToMa
42 | 3akon Kymnona BbruncnsTe cHIibl B3aUMOIEHCTBUS TOUEUHBIX AJIEKTPUUECKUX 3apsA10B; (OPMYIUPOBATH 3aKOH
Kynona; cTpykTypupoBaTh U3y4eHHbIH MaTepuall; UHTEPIPETUPOBATH GU3NUECKYIO HH(OPMAIIHIO,
MIOJIYYEHHYIO U3 IPYTUX UCTOUYHUKOB
43 | Dnexrpuueckoe nosue. HanpsskeHHOCTD JlaBaTh onpesieneHNs U3y4EHHbBIM MOHATUSAM (CHIIOBAasl XapaKTEPUCTHKA I10JIsI, HAIIPSHKEHHOCTD I10JIS,
ANEKTPUYECKOTO OIS MIPUHIIMII CYTIEPIIO3UIIMH TTOJIeH, CBOICTBA 3IEKTPUUECKOTO MOJIs, CKOPOCTh CBETA); Ha3bIBATh
OCHOBHBI€ TOJIOKEHHSI U3YUEHHBIX TEOPUH U TUIIOTE3
44 | Pabota cui 31eKTpUYECKOTO MO JlaBaTh onpeielieHHs U3y4eHHBIM MOHATHSAM; ONUCHIBATh U IEMOHCTPALIMOHHBIE U CAMOCTOSATEIHHO

MMPOBCACHHBIC SKCIICPUMCHTDI, UCITOJIB3Y IJIA 3TOTO SA3BIK (I)I/I3I/IKI/I; KJ'IaCCI/I(pI/ILII/IpOBaTB HN3YUCHHBIC
O0OBEKTHI U ABJICHUSA; O€JIaTh BBIBOABI 1 YMO3AaKJIIOUCHUSA U3 Ha6J'IIO)IeHI/II71, HN3YUCHHBIX (i)I/I?)I/I'-IeCKI/IX
3aKOHOMepHOCTCﬁ, IMPOTHO3UPOBATH BO3MOKHEIC PC3YJIbTATHI




45

IMorenmuan. PasHocth moreHnuanos. CBI3b
MEXy HaIpPsSKEHHOCTHIO U PA3HOCTHIO
MOTEHITUAIOB YJICKTPUUYECKOTO TTOJIS

Z[aBaTb OIpECACICHUA N3YYCHHBIM ITOHATUAM (3HepreTquCKa>1 XapaKTCPUCTHUKA I10JIA, ITIOTCHIO AT,
Pa3HOCTb MOTCHIUAIOB, HAITPAYKCHNUEC, DKBUIIOTCHINAJIbHAA ITIOBEPXHOCTD, BOHBT); BBIYUCIIATH
IMOTCHIHAII SJICKTPUYCCKOI'O IIOJIA OAHOI'O U HECKOJIBKUX TOUCYHBIX 3JICKTPHUYCCKUX 3aps10B,
HU3MCEPATH Pa3HOCTh NOTCHIMAJIOB

46 | [IpoBOJHUKYU U AUDTICKTPUKH B Ha ocHoBe 3HaHui cTpoeHHsI aTOMa OOBSCHATDH CYIIECTBOBAHUE MPOBOTHUKOB U IU3JIEKTPUKOB;
AJIEKTPOCTATUYECKOM I10JIC MIPUBOJIUTH IPUMEPHI IPUMEHEHU S TPOBOAHUKOB U JUAJICKTPUKOB B TEXHUKE
47 | Kongencaropsl. JHEprusi 3apsiKeHHOTO OOBACHATH Ha3HAYCHUE KOHJIEHCATOPOB B TEXHUKE, CIIOCOOBI YBEIMUEHUS U YMEHBIICHHS] €MKOCTH
KOoHZeHcaTopa. [IpuMeHeHne KOHIeHCATOPOB KOHJICHCATOPa; PaCCUUTHIBATH IEKTPOEMKOCTh KOHACHCATOPA, pabOTy, KOTOPYIO COBEpIIAET
ANEKTPUUYECKOE T0JIe KOHACHCATOPA; BEIUUCIATH SHEPTUIO SJIEKTPUUECKOTO OIS 3apsHKEHHOTO
KOHJICHCATOpa
48 | KonrponbHas padora Ne 3 mo teme [IpuMeHsTh TeOpEeTUYECKUi MaTeprall IPH BBHITIOJTHEHNU KOHTPOJIBHBIX 3aJJaHHH

«IIEKTPOCTATUKA

Tema 3.2: 3ak0oHBI MOCTOSIHHOTO TOKA (12 4.)

49 | Dnekrpuueckuit Tok. Cuia Toka [IpuBoaUTE IpUMEPHI XMMUUYECKOTO U TEIIJIOBOIO AEHCTBUSI 3JIEKTPUUECKOTO TOKA U UX
UCIOJIb30BAHUS B TEXHUKE; [TOKA3bIBATh MATHUTHOE JIEMCTBUE TOKA; ONPEIENIATh HAPaBIEHUE CUJIbI
TOKA; PaCCYUTHIBATh MO (hOPMYIIe CHUITY TOKA, BHIPAXKATh B PA3JIMYHBIX €IMHUIAX CHUITY TOKA
50 | 3aBUCHMOCTD JIEKTPHUECKOTO COMPOTUBIIEHUS YcTaHaBiIMBaTh COOTHOIIEHHE MEXy COITPOTUBIEHUEM ITPOBOIHUKA, €T0 JJIMHON U IIJIOIMIA/IbI0
OT MaTepuasa, JUIMHbI 1 IJIOLAAH TONEPEYHOro | MONEPEYHOro CEYEHHUS; ONPEAENTh YI€IbHOE CONMPOTUBIEHNE IPOBOIHNKA; aHATTU3UPOBATh
CeueHUsl MPOBOIHUKA. 3aBUCUMOCTD TaOJIMYHbIE TaHHBIE
JEKTPUYECKOTO CONIPOTUBIICHUSI TPOBOJHUKA OT
TEMIIepaTyphbl
51 | 3axon Oma aJig yyacTka Lenu VYcTaHaBnuBaTh 3aBUCUMOCTD CHJIBI TOKA B TPOBOJAHUKE OT CONPOTUBIIEHUS 3TOTO MPOBOJIHUKA;
3anuceIBaTh 3aK0H OMa B BUJIE (POPMYIIBI; HCIOIB30BATh MEXIIPEIMETHBIE CBA3U (DPU3UKU U
MaTeMaTHKU JJIs pelieHus 3a1a4 Ha 3akoH Oma
52 | DneKkTpoABIIKYIIAs CHITa UCTOYHHUKA TOKA. [IpumensTh NpUOOPETEHHBIE 3HAHUS 110 (GU3MKE VIS PEIIeHUs MPAKTUUECKUX 3a/ay, BCTPEUarOIUXCs
3akoH OMma 715 MOJTHO Lenu B IIOBCEHEBHOM KU3HU, /11 6€30MIaCHOTO MCIIOIB30BaHUS OBITOBBIX TEXHUUYECKHX YCTPOICTB,
paIMOHaIBLHOTO MPUPOIONOIB30BaHUS U OXPaHbl OKPYXKAIOIIeH cpeibl
53 | Dnekrpuueckue nenu.CoenHeHNe Bxuttouats amnepMeTp M BOJIBTMETP B LI€TIb; ONPEENIATh CHITy TOKA U HANIPsDKEHUE Ha Pa3IMUHbIX
IIPOBOJHHUKOB ydacTKax LeNH; ONpenessaTh LIeHY JeJIeHHs aMIIepMeTpa U BOJIbTMETPA; YEPTUTh CXEMBbI
NEKTPUYECKON Lienn
54 | CoeanHeHHE UCTOYHUKOB JIEKTPHUUECKON OOBACHATH Ha IpUMEpE IEKTPUUECKOH 1enu ¢ AByMs uctounukamu toka (3/1C), B kakom ciiydae

OHCPIrun B 6aTape10

WCTOYHUK AJEKTPUUYECKOM SHEPTUU padOTaeT B pexKUMeE TeHepaTopa, a B
KaKOM — B PeKHMe oTpeduTens




55 | PabGoTta u MOLTHOCTH MTOCTOSTHHOTO TOKA PaccuntbiBaTh paboTy 1 MOIIHOCTH 3JIEKTPUUYECKOIO TOKA; BBIPAXKATh €AMHHILY MOLTHOCTH Yepe3
€IMHUILIBI HANIPSDKEHMS U CUJIBI TOKA
56 | 3akon [xoynsa-Jlenna. TermoBoe nelictBue Toka | OnpenensaTs TEMIEpaTypy HUTH HaKaJIUBaHUS, PUMEHSTH 3aKoH J[xoynsa-JIeHna s pemenus
MPAKTUYECKHX 33/1a4 U 33124 NPo(hecCHOHAIbHOM HAPaBICHHOCTH
57 | DneKTpUYeCcKHil TOK B OJTYIPOBOJHUKAX. Ha ocHoBe 3HaHu cTpoeHMs aToMa OOBSCHATH CYIIECTBOBaHHE MOJIYNPOBOAHUKOB; [loHMMAThH
DnexTpuyueckas poBOAUMOCTh MIPUPOAY IEKTPUUECKOIO TOKA B UUCTHIX MOIYIPOBOAHUKAX U B IIOJYIIPOBOJHUKAX IIPU HATMUUU
MIOJIyTPOBOJJHUKOB MPU HAJTUYHMH NPUMECEN MIpUMeECE C TOUKH 3PEHUS JIEKTPOHHON TEOpUU
58 | IlonynpoBOAHUKOBBIE TPUOOPHI OOBACHATH YCTPONCTBO, MPUHIIMIT ACUCTBUS U IPUMEHEHHE TIOIYIPOBOJHUKOBOTO IMOJAa H
TpaH3HUCTOpa
59 | DnexkTpuYecKHil TOK B )KHUIKOCTSIX. 3aKOH OOBACHATH MPUPOJY FIEKTPHUUECKOTO TOKA B KUAKUX IMPOBOJHUKAX; MPUMEHATH 3aKOH JIEKTPOJIHM3a
JIEKTPOJIN3A [P pElICHNUH 3a]1a4
60 | Kontponbnas pabota Ne 4 o teme «3aKOHBI [IpuMeHATh TEOpETUUECKUI MaTepHUall MPY BBIIIOJIHEHUH KOHTPOJIbHBIX 3alaHUM
IIOCTOSIHHOT'O TOKa»
Tema 3.3: MarauTHOoe nmoJie (5 4.)
61 | MaruuTHOe mose BbIABIATH CBSA3b MEXY JIEKTPUUYECKUM TOKOM M MAarHUTHBIM I10JIEM; IPUBOUTH IPUMEPHI
MarHUTHBIX IBJIEHUI; Ha3bIBaTh OCHOBHBIE MOJIOXKEHUS U3yUYEHHBIX TEOPUM U TUIIOTE3; ONUCHIBATH U
JEMOHCTPALIMOHHBIE U CAMOCTOSITENILHO NTPOBEIEHHBIE SKCIIEPUMEHTHI, UCIIOJIB3Ys U1 TOTO PYCCKUI
SI3BIK U SI3BIK (PU3UKH
62 | BexTop MHAYKIIMM MarHUTHOTO TOJIS JlaBaTh omnpe/esieHUs] U3y4eHHBIM MOHATHUSAM (BEKTOP MAarHUTHOM MHAYKIIUH, CUIIOBBIE JINHUU
MarHMTHON UHIYKIIUH, OPUEHTHPYIOLIEE IeHCTBUE, BUXPEBOE M0JIE, IPABHUIIO MPABOIl pyKH);
MOKA3bIBaTh CBA3b HAIIPaBJIEHUS! MArHUTHBIX JJUHUHM C HAIIPABJICHUEM TOKA C IOMOIIbIO MarHUTHBIX
CTPEJIOK; MePEeUUCIATh CIIOCOObI YCHIIEHNS MarHUTHOT'O IEUCTBUS KATYIIKH C TOKOM; IPUBOJIUTH
IIPUMEPHI UCIIOJIb30BaHMS JIEKTPOMArHUTOB B TEXHUKE U OBITY
63 | Cuma Ammepa Boruncnsate cuiibl, JeiCTByIONME HA TPOBOJHUK C TOKOM B MarHUTHOM I0JI€; JI€I1aTh BHIBOJIBI U
YMO3AKJIIOUEHHUS U3 HAOIIOICHHUH, N3yYeHHBIX (PU3NYECKUX 3aKOHOMEPHOCTEH, IPOrHO3UPOBATh
BO3MOKHbBIE PE3YJIbTAThl; MPUMEHATH IPUOOPETEHHBIE 3HAHUS MO (PU3UKE JUIS pEIICHUS
ITPaKTUYECKHX 3a7a4
64 | [eiicTBHe MarHUTHOTO TOJISI HA ABIKYIHICS BrruucnaTe cuibl, AEMCTBYIOIIME HA SJIEKTPUYECKUN 3apsijl, IBUKYIIHICS B MATHUTHOM I10JI€;
3apsn. Cuna JlopeHna IPUMEHSTh IPHOOPETEHHBIE 3HAHMSI 110 (PU3KKE ISl peIIeHUs MPAKTHYECKUX 3aa4
65 | MarHuTHBIE CBOMCTBA BENIECTBA [loHnMaTh NPUYKHBI, BCIEACTBUE KOTOPBIX Tesla 001a/1al0T MAarHUTHBIMU CBOMCTBAaMU, 3HaTh 00J1acTH

pUMeHEeHHs (PepPOMArHeTHKOB

Tema 3. 4: DnekTpoMarHuTHast HHAYKIUS (5 4.)

66

9J'ICI(TpOMal" HUTHAaA UHAYKIUA

‘ Ha6J’IIO,Z[aTB W OIIMCBIBATD OIIBITHI, HOATBCPIKAAOIIHNEC ITOABJIICHUC SJICKTPUICCKOIO ITOJIA IPpU




U3MCHCHHUHN MarHuTHOTO I10JIs, ACJ1aTh BBIBOJbI, OIIMChIBATh 3aBUCHUMOCTh MAarHUTHOI'O IIOTOKa OT
HUHAYKOWUHA MAaroHuTHOI'O 1IOJIA, IIPOHU3BIBAIOIICTO IJIOIIAaZlb KOHTYpa U OT €TI0 OpUCHTA U 110
OTHOIICHUIO K JUHUSIM MarHUTHOMN HHIAYKIHUH, OOBACHATH IIPUHIOMIT HeﬁCTBHH TreHepaTropa
QJICKTPHUYCCKOI'O TOKaA

67

3aKoH 31 eKTpOMaFHHTHOﬁ HHAYKIOUH

[IpuMeHsaTh MpUOOpPETEHHBIE 3HAHMS 110 (PU3UKE TSl peIISHUS MPAKTUYECKHUX 3a/1a4, BCTPEUAIOIIHXCS
B IIOBCEIHEBHOM KU3HU

68

Camounaykuusi. UHIyKTUBHOCTh

OnuceIBaTh J€MOHCTPALIMOHHbBIE SKCIIEPUMEHTHI; HA0II0JaTh U OOBICHATH SIBJICHHE CAMOUHAYKIUH;
BBIUUCIIATh SHEPTUU MarHUTHOTO TOJIS; OOBSACHATH HA IPUMEPE MAarHUTHBIX SIBICHUH, TOYeMY
(U3MKy MOKHO paccMaTpUBaTh KaK METAAUCLUUIUIMHY; IPUMEHATh IPUOOPETEHHbIE 3HAHUS 11O
(bu3MKe s penIeHus MPaKTHUECKUX 3a7a4

69

9Hepl"I/I5{ MAar"HuTHOI'O I1O0JIsA

OnuceIBaTh J€MOHCTPALIMOHHBIE SKCIIEPUMEHTHI; BBIYUCIISITh SHEPIMU MarHUTHOTO 110JIs1; OOBSICHATh
Ha IpUMEpPE MarHUTHBIX SIBJIICHUH, ToYeMy (PU3HKY MOKHO paccMaTpUBaTh KaK METaIUCLUIUINHY;
IIPUMEHSTh IPHOOPETEHHbIE 3HAHMsI 110 (PU3KKE JJIs pelIeHUs IPAKTUYECKUX 3a1a4

70

Kontponbnas padorta Ne 5 no reme «MarHuTHoe
noJie. DJIEKTPOMarHuTHasI WHITYKITUS)

HpI/IMeHHTB TeOpeTI/I‘ICCKI/Iﬁ MaTCpHral IIpU BBIIIOJIHCHUHW KOHTPOJbHBIX 3aﬂaHHﬁ

PA3JIEJI 4: KOJIEBAHUA U BOJIHbBI

Tema 4.1: Mexanuueckue Kojie0aHus1 ¥ BOJHBI (8 4.)

71

CBo0OOoHbBIE KOJIEOaHUS

OHpe,[[eJ'IHTB KoJie0aTenbHOe ABUIKCHUC I10 €T0 IIPpU3HAKAM; TIPUBOJUTH IIPUMEPLI KOHC6&HHI>'I;
Ha3bIBaTb BEJIMYUHBI, XapaKTCPU3YIOUIUC KoJIeOaTeIbHOS JBHMKXCHUCEC, 3a11MChIBATh @OpMYHy
B3aMMOCBA3H NIEpUoJa U 4aCTOTEL KOJ'IC68.HI/II\/’I, MNPUMCHSATH UX IIPU PCIICHUHN 3a1a4

72

lMapmonnueckue konebanus

OnuceiBaTh JUHAMHUKY CBOOOJHBIX KOJIEOaHUM MPYKUHHOTO U MAaTEMATUYECKOTO MasiTHUKOB,
BBIUUCIIATH MEPHOJ] KoJeOaHHi MaTeMaTHUYECKOro MasiTHUKA 110 U3BECTHOMY 3HaYEHHUIO €0 JJTHHBI;
BBIUUCIISATH EpUO/1 KoJeOaHuM Tpy3a Ha IPYKUHE 110 U3BECTHBIM 3HAUEHUSIM €r0 Macchl U
YKECTKOCTHU IIPYKUHBI

73

[IpeBparienue aHEprun MpH KOJIEOATETHHOM
JIBUKCHHUH

JlaBaTh onpeieNieHHsl U3y4eHHbIM OHATHSAM, JA€NaTh BBIBOJBI 1 YMO3aKIIIOUEHUS U3 HAOII0ICHUH,
M3YYEHHBIX (PU3MYECKHX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATh BO3MOKHBIE PE3yJIbTAThl; ONPEeNATh
napaMeTpsl KoieOaHul rpys3a Ha IpYKHUHE U HAa HUTH, YUTATh rpaduKu

74

BBIHY)K,Z[CHHBIC MEXaHUYECKHE KOJICOaHUs

OOBACHSTD, B UeM 3aKJIFOUACTCS SBJICHUE PE30HAHCA; TIPUBOIUTH IPUMEPHI MOJIC3HBIX U BPEIHBIX
HpOfIBJ’IeHI/Iﬁ pe30Hcha " IIyTH YCTpaHeHI/IH MHOCICIHUX BBIpa6aTBIBaTB HABBIKHN BOCHpI/IHI/IMaTI),
aHAJIM3UPOBATh, IepepadaThIBaTh U MPEABABIATh HHPOPMAIIHIO B COOTBETCTBUH C TIOCTaBJICHHBIMHU
3a/1auaMu

75

BomnHoBbIE siBIEHMUS. XapaKTCpI/ICTI/IKI/I BOJIHBI

Pazauuath MOMECPCUHBIC U IMTPOAOJIbHBIC BOJIHBI, OITUCBIBATH MCXAHU3M 06p3.30BaHI/I$I BOJIH, Ha3bIBaThb
XapPaKTCPU3YIOIUEC BOJTHBI (1)I/I3I/ILIGCKI/Ie BCJIMYMHBI, 3al1MChIBATH q)OpMy.TII)I B3aMMOCBA3H MCXKIY HUMHU

76

HNuTtepdepentus u qudpakiys BOJIH

Hab6mronate u 00BACHATH sIBJICHUS HHTEPPEPSHITUN U TUPPAKITUN MEXaHUIECKUX BOJIH




77

3BYKOBBIC BOJIHBI. YJIbTPa3BYK U €0
MIPUMEHEHUE

Ha3zpiBaTh 1Manas3oH 4acToOT 3BYKOBBIX BOJIH; IPUBOAMUTH IIPUMEPHI HCTOYHUKOB 3BYKa; IPUBOJUTH
000CHOBAHHUS TOTO, YTO 3BYK SIBJISIETCS MPOJOIBHON BOJHOW; BBIIBUTATh TUIIOTE3bI O 3aBUCUMOCTH
CKOpOCTH 3BYyKa OT CBOMCTB Cpe/ibl M OT €€ TEMIIEPATyphl OOBIICHATH, [I0YEMY B I'a3aX CKOPOCTh 3ByKa
BO3PACTACT C MOBBIICHUEM TEMIIEPATyphl; MPEACTABIATH 001aCTH IPUMEHEHHS YIIbTPa3BYyKa U
NEPCIEKTUBBI €r0 UCIOIb30BAHUS B PA3JIMUHBIX 00JaCTAX HAYKH, TEXHUKH, B MEJUIIMHE; U3J1araTh
CYTh 3KOJIOTMYECKHX MPOOJIeM, CBSI3aHHBIX C BO3JICHCTBHEM 3BYKOBBIX BOJIH Ha OPTaHU3M YEJIOBEKa;
3aJaBaTh BOIPOCHI ¥ IPUHUMATh y4acTUe B 00CYKICHUU TEMbI; IPUMEHATh 3HAHUS K PELLICHUIO
3a1a4

78 | Pemenue 3anay no reme «MexaHnuecKue [TpuMeHsaTH IPHOOPETEHHBIE 3HAHUS 110 (PU3MKe JUIs PELIeHUs NPAKTUUYECKUX 3a1a4
KOJICOAHUS ¥ BOJHBI»

Tema 4.2: JyieKTpOMarHuTHbIC KoJieOaHus U BOJIHBI (10 4.)

79 | CBoOOIHBIE 2TIEKTPOMArHUTHBIE KOJICOAHNUS. Habmtonate cBOOOJHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHUs B KOJIeOaTEIIbHOM KOHTYpE; J1eJ1aTh BbIBO/IbI,
Koneb6arenpusrit kouTyp. [lepnon cBoOO HBIX MIPOBOJIUTH AHAIOTUIO MEXKIY (PU3NIECKUMHU BEIMUMHAMHE, XapaKTePU3YIOIUMHI MEXaHUIECKYIO U
NEKTPUUECKUX KoJleOaHu! JIEKTPOMArHUTHYIO K0JiebaTesIbHbIe CUCTEM; PelIaTh 331a4y Ha IpuMeHeHue Gopmyiiel ToMcoHa

80 | IlepemeHHBI TOK WuTepnpernpoBarh Gu3NIECKy0 HHPOPMAIUIO, TOIYUYSHHYIO U3 APYTHX HCTOYHUKOB; MCIIOJIE30BaTh

ypaBHeHus D/1C, HanpspKeHMsI M CHJIBI TOKA JUIs pELIeHUs 3a1a4

81 | EMKOCTHOE U MHIyKTHBHOE CONPOTUBJICHHUS PaccuuThiBaTh MapaMeTphl LEMU MPU Pa3IMYHbIX CONPOTUBIICHUSAX IEPEMEHHOI0 TOKa
NIEPEMEHHOT0 TOKa

82 | I'enepatopsl ToKa OOBACHATH CTPOSHHE U MIPUHLIUI pabOTHl FreHepaTopa NEPEMEHHOT0 TOKa; HHTEPIPETUPOBATh

¢u3nyeckyro HHPOPMAIUIO, TOTYYEHHYIO U3 IPYTHMX UCTOUYHUKOB

83 | TpanchopmaTopsl OOBACHATH YCTPOHCTBO U YCIIOBHsI pabOTHI TpaHCc(hopMaTopa Ha XOJIOCTOM X0y U 101 Harpy3KoH;

paccuntsiBath KIIJI Tpancdopmaropa

84 | IIpousBoaCTBO, Nepeaya 1 noTpedaeHue Ha3piBaTh ciocoOb! yMEHBIIEHUS MOTEPh SJIEKTPOIHEPTHH MIPH NIepeayue ee Ha
JEKTPUYECKON SHEPTruu 00JIbIINE PACCTOSIHUS, aHAJIM3UPOBATh U OLIEHUBATh MTOCIIECTBUS JJIsl OKPYKAOIIel cpeibl OBITOBOM

U TIPOU3BOJICTBEHHON JEATEIbHOCTH YEJI0BEKa, CBSI3aHHOM C MCIOIb30BaHUEM (PU3MUECKUX
MPOIIECCOB; MCMOJIb30BaTh IHTEpHET /i1 TOMCKa MH(OpPMAITUK O COBPEMEHHBIX CIIOCO0aX mepeaaqn
AIEKTPOIHEPTUH
85 | DmexkrpoMarHuTHBIE BOJTHBI. CBOHCTBA Haburo1aTh ONbIT MO U3IYYEHHUIO U IPUEMY JIEKTPOMArHUTHBIX BOJIH; OMUCHIBAThH PA3INYUSI MEXKITY
9JIEKTPOMArHUTHBIX BOJIH BUXPEBBIM AJIEKTPUUECKUM U DJIEKTPOCTATUUYECKUM IOJISIMU; Ha3bIBATh CBOMCTBA AJIEKTPOMArHUTHBIX
BOJIH; U3JIaraTh CyTh 3KOJOTHYECKUX MPOOIieM, CBI3aHHBIX C
JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU U BOJTHAMU; OOBICHATH POJIb JIEKTPOMATHUTHBIX BOJIH B
COBPEMEHHBIX HCCIeIoBaHUAX Bcenennon
86 | N3obperenue paguo A. C. [Tonossim. [Tonstue o | CTpyKTypUpOBaTh U3y4EHHBIH MaTepuall; HHTEPIPETHPOBATh (U3NUYECKYI0 HH(POPMAIIHIO,

paaunocssasu. [IpumeHeHne 31eKTPOMarHUTHBIX

MOJIYYEHHYIO U3 APYTUX UCTOUYHUKOB; IEMOHCTPUPOBATH MPE3CHTAIIMH, YIaCTBOBATh B OOCYKICHUH




BOJIH

Hpe3eHTaHHﬁ; pacCKa3bIBaTh O MPHUHIUIIAX paJuOCBA3H U TCIICBUACHUA

87 | Pemienue 3am1a4 o TeMe «DICKTPOMArHUTHBIE [TpuMeHsATh MPHOOPETEHHBIE 3HAHUS 110 (PHU3MKE VIS PELICHUS IPAKTHIECKUX 3312
KOJIEOAHUS U BOJIHBI»
88 | Kourponbhas padora Ne 6 o pasaeny [TprMeHATh TEOPETHUYCCKUI MaTEpHaIl IIPU BBITOJHCHHH KOHTPOJIbHBIX 33 JaHHH

«Komebanusa v BOIHBD)

PA3JIEJ 5: OIITUKA (12 4.)

89

3aK0HEBI OTpa’XCHUA U IPCIIOMIICHHA CBETaA

JlaBaTb oIpeesieH!s] U3y4€HHBIM IOHATHUAM (I'paHMLa pa3jiesa AByX Cpell, OTHOCUTEIbHBIN
[I0Ka3aTelb MPEeJIOMIICHHS, A0COIIOTHBIH ITOKA3aTellb MPEeIOMIIEHHS); (OPMYIHPOBAThH 3aKOH
OTpa’KeHMsI CBETa U 3aKOH MPEJIOMJICHUS CBETA; J1eJIaTh BBIBOJIbI U YMO3AKIFOUEHUS U3 HAaOII0JCHUH,
M3YYEHHBIX (PU3MUYECKHX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATh BO3MOYKHBIE PE3YIIbTaThI

90

[TomHoE oTpakeHue cBeTa

JlaBaTh onpeieneHHsl U3y4eHHbIM OHATHUAM (IIOJTHOE BHYTPEHHE OTpPa)KeHUE, IPEEIIbHbIN Yo
MIOJTHOT'O OTPAYKEHMsI, BOJIOKOHHAs! ONTHKA); JA€aTh BBIBOABI M YMO3AKIOUYEHUS U3 HAOJII0ICHUH,
M3YYEHHBIX (PU3MYECKIX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh BO3MOYKHBIE PE3YJIbTaThI

91

JlaboparopHuas pabota Ne 1 «Onpenenenue
1IOKa3aTelisl IPEJIOMIICHUS CTEKIIa»

HpOBOI[I/ITL (1)14314%01(1/1171 SKCIICpUMEHT, OIIPCACIIATh IIOKA3aTeJIb IIPEJIOMIICHHUA CTEKJIA

92

JIunzel. [octpoenue n3obpaxeHuit B TMH3E

PaznuuaTe NUMH3BI 110 BHCHIHCMY BUY; OIIPCACIIATL, KaKasd U3 ABYX JIMH3 C PA3HBIMU q)OKYCHLIMI/I
pacCToAHUAMU JacCT OoubIee YBCIMUYCHUEC, CTPOUTDH I/I306pa)KeHI/I$I AaBa€MbIC JIMH3aMH, pa3jindyaTb
KaKue I/1306pa)KGHI/I$I JaroT co6nparoma;1 1 pacCCuBaroIas JIMH3bI

93

®opmyiia TOHKOH JIMH3BI

YMmeTh CTPOUTH 1/1306pa)1<eH1/1;1 npeaMEToOB, 1aBaCMbIC IMH3aMH, PAaCCYUTBIBATL PACCTOSAHUA OT JIMH3BI
A0 I/I306pa)KeHI/I$I npeaMeTa,; paCCUUThIBATD OITUYCCKYHO CUJTY JIMH3BI; IPUMCHATDH HpI/IO6peTeHHLIe
3HaHHUA I10 (1)I/IBI/IK€ JJI pCIICHUS MPAKTUYCCKUX 3a1a4, BCTPCHAIOIMUXCA B HOBCGILHGBHOfI KU3HU

94

Hucnepcus ceera

Ha6J’II-OI[aTB Pa3JI0KCHUC Oenoro ceera B CIICKTDP IIPH €TI0 MPOXOKACHUH CKBO3b ITPU3MY U IMOJIYUYCHUC
OeJoro ceeta MMYTEM CIOXCHUSA CIICKTPAaJIbHBIX IIBETOB C MIOMOIIBIO ITPU3MBEI; 00BACHATH CyTb U
AaBaThb OIPCACIICHUC ABJICHUA JUCIICPCUN

95

WnTepdepenius ceera

Habumonate siBneHne nHTeppepeHuu 3J1eKTPOMarHUTHBIX BOJIH U CBETA; 1aBaTh ONPEICIICHUS
U3YYEHHBIM MOHATHIM (MHTEep(epeHnns, HHTeppepeHIIMOHHAs KapTHHA, YCIOBUE MaKCUMYyMa,
yCJIOBHE MUHHMYyMa, KOT€PEHTHBIC BOJHBI, KOTEPEHTHBIC HCTOYHUKHU, TOHKUE TUICHKH ); HAa3bIBaTh
OCHOBHBIE I10JIOKEHHSI U3YUEHHBIX TEOPUI U TUIIOTE3; ONUCHIBATh U JJEMOHCTPALIMOHHBIE U
CaMOCTOSITEJILHO NMPOBEICHHBIE SKCIIEPUMEHTHI

96

Hudpaxkuus csera. J[udppakunonnas pemerka

Habmtonate siBieHne nupakiuy 3J1eKTPOMarHUTHBIX BOJH U CBETA; HHTEPIPETUPOBATh (PU3NYECKYIO
nH(}OpPMaIINIO, MOJIYYEHHYIO U3 APYTUX HCTOYHHUKOB

97

JlaGopaTtopuas paborta Ne 2 «Onpenenenue
JUTMHBI CBETOBOM BOJTHBI»

[IpoBoaNTH PU3NUECKHI SKCTIEPUMEHT; ONIPENEATh IMHY CBETOBOM BOJIHBI JUISI KPAaCHOTO U
(HOJETOBOrO CBETA C MOMOLIBIO TU(PAKIIMOHHON pEeIIeTKH
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[Tonsspuzanus ceera. Mcnonb3oBaHue BOITHOBBIX
CBOMCTB CBETA B HAYKE U TEXHUKE

Habumronate siBeHNe MOISPU3alUY AJIEKTPOMArHUTHBIX BOJH M CBETA; HHTEPIPETUPOBATH
¢busnveckyro HHPOPMAIUIO, MTOIYYSHHYIO U3 APYTHX HCTOYHUKOB; IIPUBOIUTH IPUMEPHI MOSBICHUS
B [IPUPO/IE€ U UCTOIb30BaHUS B TEXHUKE SBICHUIN UHTEephEpeHLINHU, TP paKknuy, TOIIPU3ALIH U
JUCIIEPCUU CBETA; IEPEUUCIIATh METObI IO3HAHMSI, KOTOPBIE UCII0JIb30BAHBI IPU U3yUYEHUHU
YKa3aHHBIX SIBJICHUU

99 | UndpakpacHoe, ynprpaduoneToBoe u WuTepnperupoBarh Gpu3NIECKy0 HHPOPMALUIO, TOJIYYCHHYIO U3 APYTUX UCTOYHUKOB,
PEHTICHOBCKOE M3JIYYCHHUS J€MOHCTPUPOBATh NPE3CHTALIMH, YYACTBOBATh B 00CYKICHHHU IPE3CHTAIMI
100 | Konrpomnbnas padora Ne 7 mo pazzuerny [IpuMeHATHh TEOPETUYECKUI MaTEepUall IIPY BBIITOJIHEHUHM KOHTPOJIBHBIX 3alaHUN

«OnTukay»

PA3JIEJI 6: KBAHTOBAS ®U3UKA

Tema 6.1 CBeToBbIe KBaHTHI (4 4.)

101 | KsanToBas runotesa [1nanka. @oToHbI OOBSICHATH KOPITYCKYJISIPHO-BOJTHOBOM JTyalu3M CBOMCTB (DOTOHOB

102 | ®otorpdexr JlaBaTh onpenenenus u3y4eHHbIM NoHATUAM (doTtorddekt, hopmyna [Tnanka, 3aKoHbI
doroaddekra, A. I'. Croneros, padboTa Bbixo/1a, HOTOIIEKTPOHBI); HAOII01aTh (POTOIIEKTPHUUCCKHI
3 dekT; 00bICHATH 3aK0oHBI CTOJIETOBAa HA OCHOBE KBAHTOBBIX NPE/ICTABICHUI

103 | Teopus dpororddexra PaccunThiBaTh MAKCUMAIBHYIO KHHETUYECKYIO DHEPTHUIO AJIEKTPOHOB MPH  (POTOIIEKTPUIECKOM
s dexTe; onpenensTh padoTy BBIXOAA MIEKTPOHA 10 rpaduKy 3aBUCUMOCTH MAaKCUMaJIbHON
KHHETHYECKOW YHEPTUU (OTOIIEKTPOHOB OT YACTOTHI CBETA

104 | [Tpumenenue porodddexra [lepeuncasats npuOOpHI, YCTAHOBKHU, B KOTOPBIX MPUMEHSETCs] 0€3nHEpLHMOHHOCTh (oTodddekTa;
OOBSICHATB POJIb KBAHTOBOM ONTHUKH B Pa3BUTHU COBPEMEHHON (DM3WKH; HMHTEPIIPETUPOBATH
¢buznyeckyro HHPpOPMAILUIO, MTOIYUYEHHYIO U3 APYTHMX UCTOUHUKOB; IEMOHCTPUPOBATH MPE3EHTALIUHY,
y4acTBOBATh B OOCYKJICHUN NIPE3CHTAINN

Tema 6.2: Atomuas ¢pusuka (10 4.)

105 | Crpoenue atoma. OnbiTel Pesepdopaa. OmnuceiBaTh ONbITH Pe3epdopaa mo nccie0BaHUIO ¢ OMOILBIO PACCESTHUS 0-UaCTHIl CTPOCHUS

KBanToBbIe moctynatsl bopa aToMma; KJIaCCH(HUIIMPOBATh H3yYCHHBIC OOBEKTHI M SIBIICHHS; JIeJIaTh BHIBOJBI M YMO3AKIIIOUCHHS U3

HaOJIOACHNH, U3YUYEeHHBIX (PU3MUECKUX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATh BO3MOKHBIE PE3YJIbTaThI;

106 | JIazepsr Habmronate 1 00BSCHATH MPUHIIAT ISHCTBHS J1a3epa; MPUBOIUTH TPUMEPHI HCIIOJIb30BAHMSI Ja3epa B
COBPEMEHHOW HayKe U TeXHHKE; UCIOJIb30BaTh MIHTEepHET A1 moucka MH(opMaIiK 0 MepcreKTuBax
IPUMEHEHHS J1a3epa

107 | CrpoeHue aTOMHOTO sifipa. SiepHbIe CUIIBI. OOBACHATH (PU3UYECKHI CMBICI MOHATUI: MAaCCOBOE U 3aps10BOE YHCIIA; JIeNaTh BHIBOIBI U

N3oTons YMO3aKITIOYCHHUS U3 HAOIFOIEHUH, N3YYeHHBIX (PU3NIECKUX 3aKOHOMEPHOCTEH, IPOTHO3HUPOBATH

BO3MO>KHBIE PE3YJIbTaThl

108 | Dueprus cBa3u aTOMHBIX siep. Jledext maccel PaccunThiBaTh 3HEPTUH CBA3HM aTOMHBIX siJIep; OOBACHATH (PU3NYECKHUIA CMBICI IOHATHI: SHEPTHS

CBsI3H, IePEKT Macc




109

PannoaktuBHOCTH. BUbl painoakTHBHOTO
W3JIyYEHUS

OmnuceiBath onbITh Pe3depdopaa no oOHapyKEHHUIO CI0XKHOIO COCTaBa PaIMOAKTUBHOIO U3ITYYECHUS;
JlaBaTh OTpeIeNIeHUs] H3yYeHHBIM MOHATUAM (Bbekkepernb, paaroakTHBHOCTS, aibda-, 6eTa-, raMma-
U3JIy4EeHHUE); Ha3bIBaTh OCHOBHBIE MOJIOKEHUS] M3YYEHHBIX TEOPUH U IMIIOTE3

110

PanuoaxkTuBHBIE TpEBpaleHUs. 3aKOH
pPagroOaKTUBHOIO pacmaaa

Omnpenenats 3apsa U MacCOBOE YUCIIO ATOMHOTO Apa, BOSHUKAIOILETO B PE3yIbTaTe PaAUOaKTHBHOIO
pacrnaza; OOBsICHATh CyTh 3aKOHOB COXPAaHEHMsI MaCCOBOTIO YMCJIa U 3aps/ia PU paJuOaKTUBHBIX
IIPEBPALICHUAX; IPUMEHATh 3TH 3aKOHBI IIPH 3alIMCH YPABHEHUM ICPHBIX PEaKLIUM

111

SlnepHble peakiu. DHEPreTUYeCKUM BBIXO/T
SIAEPHBIX pEeaKUUn

OmnpenensaTs NPOAYKTHI AAEPHON PEAKLIUU; BBIYUCIIATH SHEPIHIO, OCBOOOXKIAIOIIYIOCS MPH SIIEPHBIX
peaKusX; MPUMEHITh NpUoOpEeTEHHBIE 3HAHUS TI0 (PU3UKE /IS pEIICHUS MPAKTHYECKUX 3ajad,
BCTPEYAIOIIUXCS B IOBCEAHEBHOM KU3HU, 1J1s1 0€30IaCHOTO UCIOJIb30BAHUS TEXHUUECKUX
YCTPOMCTB, pallMOHAIIBHOIO IPUPOJIONOIb30BAHUS U OXPaHbl OKPYXKAIOIIEH cpesbl

112

[enenue sanep ypana. LlenHas sinepHas peaxius.
SInepHslii peakTop

OnuceIBaTh mpolecce AeJIeHUs AApa aToMa ypaHa; 00bACHATh (PU3MUECKHI CMBICI OHATUH: LIeTTHAs
peakuus, KpUTHYECKask Macca; Ha3blBaTh YCIOBUS IIPOTEKAHUs YIPABIIIEMON LIETTHON PEaKLNH;
paccka3bIBaTh O HA3HAYEHUHU SIIEPHOTO PEAKTOPA HA MEUICHHBIX HEUTPOHAX, €r0 YCTPONCTBE U
MPUHLIMIIE JEHCTBUS; Ha3bIBaTh IpeuMyliecTBa U HepocTatku ADC niepen ApyruMu BujamMmu
JIEKTPOCTAHLIUHN; IPUMEHATh IPUOOPETEHHbIE 3HAHUSA MO (PU3UKE /IS pEILCHHs] TPAKTUYECKUX
3aJa4, BCTPEUYAIOIINXCS B TOBCETHEBHOM JKU3HU, U 0€3011aCHOTO MCTIOIB30BAaHMS TEXHUIECKHX
YCTPOMCTB, PAlMOHAJILHOIO IIPUPOIOIOJIB30BAHUS U OXPaHbl OKPYKAIOIICH Cpebl

113

Tepmosinepubie peakiuu. [Ipumenenue saepHon
SHEPIreTUKU

IToumMmath MpeMylIeCTBa U HEAOCTATKHU HUCIIOJIb30BaAHUA aTOMHOM OHEPTUU U NOHU3HPYIOIINX
I/I3Hy‘{eHI/II>'I B IPOMBIIIINICHHOCTHU, MCAUIUHE; U3JIaraTh CYyTb 3KOJIOTHYCCKUX Hp06HeM, CBA3aHHBIX C
OHOJIOTHYECKIM I[GﬁCTBHeM PaarOaKTUBHBIX HSHYIICHI/Ifl; Ha3bIBaTb YCJIOBUA MMPOTCKAHUA
TepMo;mepHoﬁ peaknuu; MpUBOJAUTH IIPUMEPBI TCPMOAACPHBIX peaKL{HfI; AHAJIU3UPOBATH U
OLCHUBATh MOCICACTBUA OJIA Oprma}omeﬁ Cpcabl OBITOBOM U HpOHSBO}ICTBeHHOﬁ JACATCIIBHOCTH
YCJIO0BCKaA, CBSI3aHHOM C MCIIOJIb30BaHUEM (1)I/I3I/I‘ICCKI/IX IIPpOIeCCCOB

114

Konrtponbnas padora Ne 8 o pazzueny
«KBanToBas gpusuka»

HpI/IMeHHTB TeOpeTI/I‘-ICCKI/Iﬁ MaTepHrall IIpU BBINTOJIHECHUN KOHTPOJIBHBIX 3aJaHuM

JlagopaTopHblii npakTukym (7 4.)

115 | M3yueHue 3aKkOHa COXpPAHEHUSI MEXaHUYECKOH [TpoBouTH PU3HUECKUI IKCIEPUMEHT; U3MEPSTh NOTEHIIMATIBHYIO SHEPTUIO MOAHIATOTO Haj 3eMJIei
SHEPIUu TeNa u ynpyro n1eopMHUPOBAHHOMN NPYKUHBI; pabOTaTh B TpyIIe
116 | OnsiTHast mpoBepka 3akoHa ['eif-Jlroccaka [TpoBouTH PU3HUECKUI IKCIIEPUMEHT; OMCHIBATH OIBITHI, yCTaHABIMBatoOIHe 3akoH [ eif-Jltoccaka,
00BscHATH 3akoH Ha ocHoBe MKT; paGoTtats B rpynmne
117 | Onpenenenue aTMOC(HEpHOTO AABICHUS C [IpoBoUTH PU3HUECKUI IKCIIEPUMEHT; ONPEAETATh aTMOC(HEPHOE JaBlieHHE ¢ TIOMOIIbIO 3aKOHA
IOMOIIBIO 3aKk0oHa boing-Mapuorra boitns-Mapuorra; pabotats B rpymnie
118 | Uzmepenue D/1C u BHYTpEHHETO [IpoBouTh pusnueckuii sxcnepumenT; u3MepsaTb 31C 1 BHyTpeHHee CONPOTUBICHHE UCTOYHUKA

COIIPOTUBJICHUA NCTOYHHWKA TOKA

TOKa; paboTaTh B TPYIIIE




119 | M3yuenue nociaenoBaTeabHOro 1 napamiensaoro | IIpoBoauTs Gpusnueckuil skCnepuMeHT; coOupaTh 3JIEKTPUIECKHUE LENH C M10CIe10BaTeIbHbIM U
COEIMHEHUS IIPOBO/IHUKOB napajuleIbHbIM COEIMHEHNEM IIPOBOIHUKOB, IPUMEHATH 3HAHUS, IOJyUYEHHBIE IPU U3YUEHUU
TEOPETUYECKOI0 MaTeprasa Ha MpaKkTHKe; paboTaTh B Ipynine
120 | U3yueHwue sBICHUS HJIEKTPOMArHUTHON [TpoBomuTh PU3HUECKUI FIKCIIEPUMEHT; pabOTaTh B TPYIIIE
VUHIYKIHH
121 | W3yueHne TPEKOB MPOIYKTOB SACPHBIX peakuuil | [IpoBoauTh pusnueckuii sKCIepuMenT; paboTaTh B TpyIIe




YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYHEHME TIPOI'PAMMbI YYEBHOU JTUCIHHUIIJIMHDBI « PU3UKA»

ITomemenne kaOuHeTa ynoBieTBOpsieT TpeOoBaHMsIM CaHUTapHO-3MHIEMHOIOIHYECKUX
npaBui 1 HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) m oOCHaIIeHO THUIIOBBIM OOOPYAOBaHHEM,
yKa3aHHBIM B HACTOSIIIUX TPeOOBAHUAX, B TOM YHUCIIE CIELUAIU3UPOBAHHON yueOHOH Mebenblo U
CpeAcTBaMU OOy4YEHHSs, JOCTATOYHBIMU JUISI BBIMOJIHEHHUS TPeOOBaHUI K YPOBHIO IOATOTOBKH
oOydJaronuxcs.

B kabunere ecTb MynbTUMenuiiHOE 00OpPYIOBaHWE, MOCPEACTBOM KOTOPOTO YYACTHHKH
00pa30BaTeNLHOrO Ipolecca MOTYT HPOCMATPUBATh BHU3YalbHYIO MH(OpPMAIMIO, CO3/1aBaTh
NPE3CHTAINH, BUICOMATEPUAIIbI, HHBIC JTOKYMEHTHI.

B cocTtaB yueOHO-METOIMYECKOT0 U MaTEepUAIIbHO-TEXHUYECKOT0 00ecrieueH s IpOorpaMMbl
y4eOHOM TUCIUIUTMHBI «(PU3UKA» BXOMISIT:

* MHOTO()YHKIIMOHAJIbHBIA KOMILIEKC NMPEenoaBarTes;

* HarIAgHBIE MOCOOMsA (KOMIUIEKTHI YYEOHBIX TaONHMI, IUIAKATOB, JEMOHCTPAIMOHHBIC
MOJICIIN );

* nH(HOPMAITMOHHO-KOMMYHHUKATHBHBIEC CPECTBA;

* SKpaHHO-3BYKOBBIE IOCOOUS;

* KOMIUJICKT TEXHHYECKOW JTIOKyMEHTAllUW, B TOM YHMCIIE MAclopTa Ha CPelCTBa OOy4YCHHS,
MHCTPYKLIMU 10 X UCIIOJIb30BAaHUIO U TEXHUKE 0€30MacHOCTH;

* OuOMOoTEeUHBIN (HOH/I.

B OubGnuoteunblii ¢oHI BXOAAT y4eOHHKH, ydyeOHO-MeToaudeckue KOMIUIeKThl (YMK),
o0ecreunBarOIINe OCBOCHHE YYEeOHOW JTUCHUIUIMHBI «®DU3MKay», pPEKOMEHIOBAHHBIE WU
JOTYIIEHHbIE JJIsi HKCIIOJIb30BaHHUS B NPO(GECCHOHANBHBIX 00pa30oBaTeNbHBIX OpraHU3aIusX,
peanu3yromux 00pa3oBaTelIbHYI0 MPOrpaMMy CpeaHEro oOIero o0pa3oBaHUs B Ipejaeiiax
ocsoeHust OITOII CITO na 6a3e 0CHOBHOTO 00IIIEro 00pa3oBaHusI.

bubnvworeuynsii GoHA JTOMONHEH SHIUMKIIONEANSIME, CIIPABOYHUKAMH, HAYIHOW, HAYYHO-
HOMYJSPHOM U APYroi JINTEpaTypoi Mo GpU3UKe.
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