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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Lens npenogaBaHusi JUCLUILIAHBL

1.2 | dopMupoBaHHe y 00yJIaIOMINXCS €CTECTBEHHOHAYYHOTO MHPOBO33PEHHST; HAYTHOT'O MBIIIUICHHST; IIEJIOCTHOTO
MIPEACTABICHIUS O PU3UIECKIX 3aKOHAX OKPY)KAIOIIET0 MUPa B UX SIUHCTBE M B3aNMOCBSI3H; HABBIKOB IPUMEHECHHUS
MONOXKEHUH (hyHIAMEHTAIBHON (DH3UKU IPH PEIICHUN KOHKPETHBIX NMPEeIMETHO-IPOGIIBHBIX 33a4; TEOPETUIECKOH U
MIPaKTU4ECKON 6a3bl Ui YCIEUTHOr0 OCBOCHHUS UMH CHEMATbHBIX TUCIHUILIMH.

1.3 | 3amaun AUCLIUIUIMHEL:

1.4 | — ocBOeHHE 00YJAIOIIUMHUCS 3HAHHUH 00 OCHOBHBIX (PM3NYECKHX SBICHHUAX U IPOIIECCaX, OCHOBHBIX (PH3NIECKIX
BEJINUMHAX U (PU3NUECKUX KOHCTAHTaX, OCHOBHBIX (PM3NYECKHX 3aKOHAX M I'PAHUIIAX UX IPUMEHUMOCTH,
(byHAaMEHTAIBHBIX (PM3NYECKUX SKCIICPUMEHTAX U UX POJIM B PA3BUTHH HAYKH, HA3HAUCHUH M IIPUHINIIAX ICHCTBUS
BOKHEHWIINX (PH3HUUCCKUX TIPHOOPOB;

1.5 | — mpuobpeTteHre 00yJaroIUMHCs YMEHHI 00BSICHUTH OCHOBHBIC HAOJII0JaeMble IIPUPOIHBIC U TEXHOTCHHBIC SBJICHUS U
3¢ dekTs! Ha 6a3e 3aKOHOB KJIACCHYESCKON M COBPEMEHHON (hH3HKH;

1.6 | — mproOpeTeHNe 00YJaIOIUMICS YMEHUI M HABBIKOB MCIIONB30BAHMS METONUKH (DHU3MUECKUX M3MEPEHHH 1 00paboTKH
9KCTIEPUMEHTAIILHBIX JJAHHBIX, UCTIONB30BAHMUST METOJIOB (PH3HMUECKOTO MOJICITUPOBAHIS JUTSI PEIICHUS] KOHKPETHBIX
€CTECCTBCHHOHAYYHBIX U TEXHUYECKUX 337134,

1.7 | — npuobpeTeHue 00yJarOIMHCS HaBBIKOB SKCIITyaTallll OCHOBHBIX IIPHOOPOB U 000PyIOBaHHS COBPEMEHHON
¢$uznueckoit 1abopaTopuu, 00pabOTKH U MHTEPIIPETUPOBAHUS PE3YIIHTATOB SIKCIIEPUMEHTA.

2. MECTO JUCHHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hukn (pazoen) OIT: | b1.B.02

3. KOMIETEHIIMU OB VYAIOIIETOCSsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUILJINHbBI
(MOYJIST)

TIK-2: crioCOOHOCTHIO MPOBOUTH TCOPETHYCCKUE U IKCIIEPUMCHTAIBHBIC HAYYHBIC HCCIICIOBAHUS IO TIOUCKY U MPOBEPKE HOBBIX
UJIel COBEPILICHCTBOBAHKS HA3eMHBIX TPAHCIIOPTHO-TEXHOIOTHUECKHX CPEJICTB, UX TEXHOIOIMYECKOro 000PY/I0BAHUS U CO3/IaHUS
KOMIUIEKCOB Ha UX Oase

3HaTh:

METOIBI TEOPETUIECKOT0 M IKCIIEPUMEHTAIBHOIO UCCIICIOBaHHS (PH3MYCCKUX OOBEKTOB, IIPOLIECCOB U SBICHHM, HCIIOIb3YeMBbIC IS
TOWCKA W TIPOBEPKE HOBBIX UIICH COBEPIIICHCTBOBAHUS HA3E€MHBIX TPAHCIIOPTHO-TEXHOIOTMUYECKUX CPEIICTB, UX TEXHOJIOTHYECKOTO
000pyIOBaHHS U CO3/IaHMsI KOMIUIEKCOB Ha UX 0a3e

VYMmern:

TMPUMEHATH METOAbI TCOPETUUCCKOT0 U SKCTICPUMEHTAJIBHOI'O UCCIICTOBAHUA (bnmqecxnx OG’I)GKTOB, TIpOIECCOB U 5[BJ'I€HI/II71,
HCTIOJIB3YEMBIC JJIs1 TIOMCKA U MPOBEPKE HOBBIX Hﬂeﬁ COBEPIICHCTBOBAHMA HA3EMHBIX TPAHCHIOPTHO-TEXHOJIOI'MYCCKUX CPEACTB, UX
TEXHOJIOI'HYECKOIro 060pyZ[OBaHI/Iﬂ " CO3JIaHUA KOMITJIEKCOB Ha UX Oase

Brnanets:

HaBbIKaMH ITPUMEHCHHUS METOAOB TCOPCTUYCCKOI'O U OKCIICPUMCHTAJIBHOI'O HCCIICAOBAHUSA (I)I/ISI/II{GCKI/IX O6”beI(TOB, IMPpOIECCOB U
S[BJIGHI/If/i, HCTIOJIB3YEMBIX JUIS TTIOMCKA U IMPOBEPKE HOBBIX 1201 (71 COBCPIICHCTBOBAHNSA HA3EMHBIX TPAHCIIOPTHO-TEXHOJIOTMICCKUX
CpEACTB, UX TEXHOJIOIMICCKOr0 o6opyz103aH1/m " CO3JaHUA KOMIIJICKCOB Ha UX Oaze

OIIK-6:  cHOCOOHOCTBIO CAMOCTOSITEJIFHO MIIM B COCTABE TPYIIIIBI OCYIIECTBIATh HAYIHYIO AEATEIBHOCTD, PEan3ys
CIIelMaIbHBIC CPEJICTBA U METO/IBI ITOTy4EHUS] HOBOTO 3HAHUS

3HaTh:

OCHOBHEIC TTOHATHS M 3aKOHBI KJIACCHYECKON U COBpeMeHHOfI (1)I/I3I/IKI/I JUIL OCYLICCTBIICHUSA Haquoﬁ JACATCIBHOCTU, pCATU3YA
CIieaJIbHbIC CPEACTBA U METOABI IOJTYYCHHS HOBOI'O 3HAHU L

YMmerb:

HCTOJIb30BaTh OCHOBHBIC MTOHSATHS M 3aKOHBI KJIACCUUYECKON U COBpeMeHHOﬁ (l)I/ISI/IKI/I JJI OCYIIECTBIICHUA Hay'lHOﬁ JCATCIBbHOCTH,
pain3ys CricuuaJIbHbIC CPEACTBA U METOABI ITOJYUYCHUSA HOBOI'O 3HAHU A

Bnanets:

HaBbIKaMH IIPUMCHCHUS OCHOBHBIX MOHSTHI 1 3aKOHOB KJIACCHYCCKOM U COBpeMeHHOfI (1)I/ISI/IKI/I JJIs1 OCYIIECTBJICHUSA Hay‘lHOﬁ
JACATCIBHOCTU, pCANIN3YA CIICIIUAIIbHBIE CPEACTBA U METOABI ITOJTYYECHNUSA HOBOTI'O 3HAHUA

B pe3syabTaTe ocBOeHUsI AMCUMIIJIMHBI (MOYJIs1) 00y4aroluiics J0JKeH

3.1 |3uaTh:

3.1.1 METOABI TCOPETUYECCKOI'O U OKCIEPUMEHTAIIBHOT'O UCCJICIOBAHUA (i)I/ISI/I‘IeCKI/IX 06'I)CKTOB, IpOIECCOB U SIBJIeHI/II\/'I,
HCIOJIB3YEMBIC JJIA MMOUCKA U ITPOBEPKE HOBBIX Hﬂeﬁ COBEPIICHCTBOBAHNSA HA3€MHBIX TPAHCIOPTHO-TEXHOJIOT'MICCKUX
CpEACTB, X TCXHOJIOTHYCCKOI'0O O60pyZ[0BaHI/I${ " CO3JIaHHUs KOMIIJICKCOB Ha X 6336;

3.1.2 | oCHOBHBIE MOHATHSI U 3aKOHBI KITACCHUECKON U COBPEMEHHOM (DPU3UKH IS OCYILECTBICHUS HAYYHOH IesITeIbHOCTH,
peanusys crieluaIbHbIe CPECTBA U METO/BI MOIYICHHUSI HOBOTO 3HAHHS

3.2 | YMeTh:




3.2.1

MPUMEHSATh METOABI TEOPETUUECKOT0 M AKCIIEPIMEHTAIBHOT0 HCCIIEA0BAaHNS (PU3UIECKIX 00BEKTOB, IPOIIECCOB U
SIBIICHUI, UCIIONB3YEMBIE JULS IIOMCKA U IIPOBEPKE HOBBIX UJIEH COBEPLICHCTBOBAHMS HA3€MHBIX TPAHCIIOPTHO-
TEXHOJOTMYECKHUX CPEJCTB, HX TEXHOJIOTMUECKOro 000pyIOBaHHS M CO3/IaHMUs KOMIUICKCOB Ha UX 0ase;

322

HCIOJIb30BaTh OCHOBHBIC MTOHATHS U 3aKOHBI KJIACCUYECKON U COBpeMCHHOﬁ (I)I/I3I/IKI/I AT OCYIIECTBIICHHUS Hay‘iHOfI
ACATCIBHOCTH, pCalin3ysl CIICHHUAJIBHBIC CPEACTBA U METOBI ITOJYICHHUSA HOBOI'O 3HAHUA

33

Baanern:

3.3.1

HaBbIKaMH IMMIPUMCEHCHHA METOAOB TCOPETUUCCKOI'0 U SKCIICPUMCHTAJIBHOI'O UCCICAOBAHUSA (I)I/I3I/I‘IGCKI/IX O6’B€KTOB,
IponecCcoB U SIBIIGHI/Iﬁ, HCIIOJIB3YCMBIX IS IOMCKA U IPOBEPKE HOBBIX I/II[Cﬁ COBCPIICHCTBOBAHUSA HA3€MHBIX TPAHCIIOPTHO
-TCXHOJIOTUICCKUX CPEACTB, UX TEXHOJIOTUICCKOT'O o6opy;[013aHI/m " CO3IaHHuA KOMIIJICKCOB Ha UX 6336;

332

HaBbIKaMHU MPUMCHCHUST OCHOBHBIX MMOHATHH 1 3aKOHOB KJIACCHYECCKON 1 COBpeMeHHOﬁ (1)I/I3I/IKI/I UL OCYHIECTBIICHUA
Hay‘IHOfI ACATCIBHOCTU, pealin3ys CliCIUaJIbHbIC CPEACTBA U METOABI NOJTYYCHHS HOBOI'O 3HAHUA

4. CTPYKTYPA U COJEPKAHUE IMCIUAILINHBI (MO YJIST)

Kog

3aHATUA

HaumeHnoBanue pa3jieioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos

/ Kypc

IIpumeuyanue

Pazpen 1. PUSNYECKHUE OCHOBbI MEXAHHUKH

1.1

KMHEMATUKA MATEPUAJIBHOU TOUKU IIpenmer u 1 4
METO/Ibl MEXaHUKH. Mojienu MaTepuaabHOM TOUKU U TBeporo Tena. [lonsatue
CHCTEMBI OTcYeTa. BeKTopHOE 1 KOOPAMHATHOE ONUCAHUE ABUKEHHS
MaTepualbHON TOUKH. OCHOBHbIE KUHEMATUYECKUE XapaKTEPUCTUKU
MaTepUalbHOI TOUKH: paJuyC-BEKTOp, IEPEMELICHUE, IPOUICHHBIH ITyTh,
CpefHssl U MTHOBEHHAs! CKOPOCTh, CpeIHEE 1 MTHOBEHHOE YCKOPEHHE,
TaHT€HIMaNbHOE U HOPMAJIbHOE YCKOpeHHue. BpaaTenbHoe JBHKEHUE
MaTepualbHOI TOYKH. BEeKTOpHI yrila moBopoTa, yriioBoi CKOPOCTH U YIIIOBOIO
yckopeHus. CBA3b MEXy YIJIOBBIMH U TMHEHHBIMH BenTHuUHAMH. /JIex/

1.2

Onpezenenre MIOTHOCTH TBEPIOTO Tejla MPaBUIIbHON TeOMETPHUYECKOI 1 4
¢dopmer. /Cp/

1.3

Kunematnka nocrymnarensHoro apmxenus /I1p/ 1 2

1.4

OCHOBbBI AMHAMUMKU IMOCTYITATEJIBHOI'O ABMXXEHW S TEJIA 1 4
IloctynarensHoe nBuxenue. Ilepsblii 3akoH Hetotona. [loHATHE MHEPTHOM
Macchl Tena. Bropoii 3akoH HbtoToHa u onsitue cuiiel. Tpetuit 3akoH HeloToHa.
Bunpr cun. Cuna TspKecTH, cuiia BCEMUPHOTO TSATOTEHHUS, CHIIAa YIIPYrOCTH, CHUJIa
Tpenus. HeunepruanbHbie cUcTeMBI oTcueTa. LIeHTpoOekHbIe CHITBI MHEPIIUU U
cuiel Kopuonuca. /JIex/

1.5

OCHOBBI TMHAMUKH TIOCTYIIaTeIBHOTO JIBIKEHIS Tena /T1p/ 1 2

1.6

N3yueHne 3aKOHOB TMOCTYMATEIHHOTO IBHKECHUS C TOMOIIIBIO MAIIUHBI 1 2
ATtByna. /J1a6/

1.7

3AKOHBI UBMEHEHUA U COXPAHEHUA UMITYJIBCA, SHEPT 1
MOMEHTA UMIIVJIbCA Hmmynbsc
MaTepUaIbHON TOYKU U MEXaHUYECKOM CUCTEMBI, 3aKOH €0 U3MEHEHUS U
coxpaHeHus. LIeHTp Macc MEXaHUYECKOH CUCTEMBI H ypaBHEHHE €TO JIBIDKCHUSI.
Kunetnueckas sHeprus U 3akoH ee u3MeHeHHs1. KoHcepBaTUBHBIE U
HEKOHCEpBaTUBHBIE CUIbL. [loTeHanbHas sHeprusi. Ca3b MEXIy
MIOTEHINANBHOI YHEeprHei U CHIION. 3aKOH H3MEHEHUS U COXPAHEHHS TIOJTHOH
MeXaHU4eCKOI SHepPrux cUCTeMbl. MOMEHT UMITy/IbCa MaTe€pUaIbHON TOUKH 1
MEXaHHYECKOH CHCTEMBI, 3aKOH €r0 H3MEHEHUs U coxpaHeHus. /Cp/

18

1.8

3aKOHbI U3MEHEHHS ¥ COXPAHECHHS UMITYJIbCa, SHEPIHU U MOMEHTA 1 2
nmirynbsca /Tp/

1.9

ITpoBepka 3aKOHOB COXpaHEHHs UMITYJIbCa U SHEPTUH IPpH coynapeHuu tei /J1ad/ 1 2

1.10

JANMHAMUKA BPAILIATEJIbBHOI'O JIBVDKEHWA TBEPAOI'O TEJIA 1 24
OCHOBHOI 3aKOH BpalaTeIbHOrO JIBMXKEHUS TBEPOro Tela BOKPYT
HEIOJBMKHON oc. MOMEHT uHepiuu. Brruncienue MOMEHTOB UHEPLIUU
OJTHOPOAHBIX CUMMETpHUYHBIX Tell. Teopema [lITeiiHepa u ee mpuMeHeHHe.
Kunernueckast sHeprus BpalaTeIbHOr0O JBHKEHUS TBEPJIOTO Tella.

/Cp/

M3ydeHne AMHaMUKU BpalllaTeIbHOTO JBHXKEHUS C TIOMOLIBIO MasiTHUKA 1 2
Ob6ep0exa. /J1ab/

1.12

Masitauk Makcema. OnpesieieHie MOMEHTA MHEPIIMK TEN U MPOBEPKA 3aKOHA 1 6
coxpanenus sueprun. /Cp/




1.13

MEXAHMWYECKHE KOJIEBAHIA

Onpenenenue konedanuid. XapakTepuCTUKNA FapMOHUYECKHUX KONCOaHHH.
®opmyna crokeHHs AByX TapMOHHUYecKnX Konedanuit. [Tpumepst
KOJIe0aTeIbHBIX CHCTEM: MIPYXUHHBIA, MaTeMaTHIeCKUH 1 (pU3MIeCcKuit
MasiTHUKU. YpaBHEHHE 3aTyXaloUINX KOIeOaHuH U ero peuieHue.
XapaKTepUCTUKH 3aTyXaroOMX KojaebaHuil. YpaBHEHUE BBIHYKAECHHBIX
KoneOaHui 1moj| eCTBUEM FrapMOHIYECKH U3MEHSIOIIEHCS BHEIIHEH CHITBI U €T0

peruenme. SIBiIeHne pe3oHaHca.
/Cp/

18

1.14

OrnpezienieHne YCKOpPEHUs CBOOOIHOTO MaCHUs TIPH TIOMOIIA MaTeMaTHYECKOro
masitauka. /Cp/

1.15

OnpeneneHre MOIYISI CABHUTA € TIOMOIIBIO IPYKUHHOTO MasiTHUKa. /Cp/

Pazpen 2. TEPMOJNHAMMWKA 1 MOJIEKYJIAPHAS ®U3UKA

2.1

OJIEMEHTBI TEPMOJIMHAMUKN OcHOBHbIE
OIIpeJeNIeHNs U MOHATUS TepMonuHaMuku. HyneBoe Hauano TepMOAMHAMUKY U
moHsTHE TeMieparypsl. TepMmoarHaMudeckue GpyHkImu coctostHus. Ilepsoe
Hauayio TepMoarHaMuky. TemnnoemkocTs. M3onponeccsl. Bropoe Hauano
TEPMOIMHAMIKH B Pa3IMIHBIX (GOpMyIHPOBKax. [IOHATHE TEIIOBOI MaIIHHEL.
KIIJ rennooii mamunsl. Hukn Kapao u reopema Kapno. HepaBencTBo
Kiaysuyca. Ontponus. Tperbe Havyano TepmonuHamMuk. /Cp/

18

2.2

SJIEMEHTBI CTATUCTUYECKOU ®U3NKU.

OCHOBHBIE TIOJIOKEHHSI KHHETHYECKOH TEOPUH UICATFHOTO ra3a. YpaBHEHUS
COCTOSTHHS HJICATIbHOTO U PEaTbHOr0 ra3a. YpaBHEHHE KHHETHIECKOH TEOpHH
rasoB Juisl nasieHus. dasoBoe npocTpaHcTBO. DYHKIMS paclpeeneHHus.
Krnaccraeckas v KBaHTOBasI cTaTHCTHKA. Pacnipenenerne MakcBeria.
Bapomerpuueckas hpopmyna. Pacnipenenenne bonpimana. [Tonstue o
KBaHTOBOH cTatuctuke bose-OinmTeliHa 1 @epmu-/Iupaka. CBA3b SHTPOIHH C
TEPMOANHAMHYIECKOH BEPOATHOCTBIO. SIBICHUS ITepeHoca.

/Cp/

18

23

Onpenenenne ko3P UIIMEHTA BIZKOCTH KHUIKOCTH 110 MeTomy CTokca.
(Ompenenenue OTHOIICHUS TEIUIOEMKOCTEH ra3a METOIOM aInabaTHIECKOro
pacumupenus.) /Cp/

Paznen 3. JIEMEHTBI CHHEIMAJIBHOU TEOPUHN
OTHOCHUTEJIBHOCTH

3.1

IMocTynaTs! criennaabHOW TEOPUH OTHOCHTENBHOCTH. [IpeoOpa3oBanms
Jlopenna. CrnenctBus u3 npeodpaszosanuit Jloperna. iHTEpBan Mexy
coOBITHSAMU. VIMITyIIbC B CIICHUAIBHON TEOPHUH OTHOCUTENBLHOCTH. OCHOBHOI
3aKOH PENSATHBUCTCKON AMHAMHUKH MaTepHaIbHON TOYKH. DHEPTHS B
CHeNHaNTbHON TEOPUH OTHOCUTENbHOCTH. /Cp/

24

Pazpen 4. JJIEKTPUYECTBO U MATT'HETHU3M

4.1

SJIEKTPOCTATHYECKOE IIOJIE B BAKYYME

DNeKTpUUYECKUH 3apsi U dJIeKTpocTaTudeckoe noie. HanpsokeHHoCTs 1
MIOTEHITUAN HJIEKTPOCTATHYECKOro Mojst. CBOMCTBO CYNEPIIO3UINH IS
ANEeKTpOCTaTHYECKUX nojiel. CBA3b MEXIy HaNpsHKEHHOCTBIO
3JIEKTPOCTATHUECKOr0 MO U noTeHuanoM. IToTok BekTopa HapsKEHHOCTH
3JIEKTPUYECKOr0 I0JIs Yepe3 IOBEPXHOCTh U TeopeMa 'aycca. [IpumeneHue
TeopeMbl ['aycca K pacdeTy 1eKTpocTaTH4YeCKUX nonel. TeopeMa o HUpPKyIALUn
JUISl BEKTOPA HAMPSKEHHOCTHU 2JIEKTPUYECKOTO MO,

/JTex/

4.2

DJIEKTPOCTATUYECKOE TIOJIE B ITPOBOIHUKAX 1 TUSJIEKTPUKAX
DAEKTPUUECKHUIA AUIIONb U IIEKTPUUECKUI JTUMONBHBIN MOMEHT. J{UIONbHbIE
MOMEHTBI MOJICKYJT AM3JICKTpUKa. [1osIpHbIC U HENOISIPHBIE TUAJICKTPHKH.
Tonspuzamus nusnexTpukoB. Bexrop nonspuzanuu. Teopema ["aycca mis
BEKTOpa Nojsipru3alvui. BeKTop 3JIeKTpUUecKoro CMeIIeH s. YCI0BUS Ha
TpaHuIe ABYX TUAJIEKTPUKOB. [IpOBOAHUKY B 2JIEKTPOCTATHYECKOM IOJIE.
DNEKTPOEMKOCTh YeIMHEHHOT0 IPOBOAHNUKA. KOHIeHCaTOphl. DHEPTHsl CHCTEMBI
3apsAI0B U 3JIEKTPUUECKOTrO MOJIs.

/Cp/

24

43

DJeKTpOoCTaTHUECKoe MoJie B Bakyyme U Bemectse /I1p/

44

IMpumenenne Teopembl Octporpajackoro-l'aycca s pacuera
anekTpocTaTiueckux moneit. Cernerosnextpuku /Cp/

18




4.5

HccnenoBanue a1eKTpocTaTHUECKUX moneit. /J1a6/

4.6

INOCTOAHHBIN SJIEKTPUYECKHU TOK

VYcnoBus CyniecTBOBaHHSA OCTOSTHHOTO DIIEKTpHYECKOro Toka. Cuina u
IUIOTHOCTh TOKA. YpaBHEHHE HEIPephIBHOCTH. 3akoH OMa ATt OJHOPOIHOTO
ydacTKa Iemu. DNeKTPOABMKYILAs CUla U HanpsbkeHue. 3akoH OMa [uis
HEOJHOPOIHOro yyacTka nemnu. [Ipasuna Kupxroda. [Tpumeps! pacuera
Pa3BETBIICHHBIX NIEKTPHUYECKUX IIeNel ¢ momomrsio mpasmi Kupxroga. Pabora u

MOIIHOCTB TOKa. 3akoH Jlkoyns-JleHna.
/JIex/

4.7

[ocTosHHBIA AnexTprdeckuii Tok /I1p/

4.8

W3zydenne 3axona Oma. /Cp/

4.9

INOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME 1 BEIIIECTBE
MarnutHas nHaykuus. 3akoH buo-Casapa-Jlamnnaca, MarHuTHOe 1oje
JBIKYLIErocs 3apsaa, cuia Jlopenua, 3akoH Amnepa. TeopeMa 0 HUPKYISALIUH
JUIsl BEKTOpa MarHUTHOW MHAYKIMU U ee ipuMeHeHue. Teopema ["aycca s
MarHUTHOTO MOJI.

MarHuTHbIE MOMEHTBI aTOMOB ¥ MOJIEKYJI. BEKTOp HAMarHM4eHHOCTU BELECTBA.
Teopema o UPKYISANNHU U1 BEKTOpPAa HAMATHUYEHHOCTH. MarHUTHas
BOCHPHUMMYMBOCTb ¥ MarHUTHAs IPOHUIIAEMOCTS BellecTBa. HanpsikeHHOCTh
MarsuTHoro nond. Teopema o IUPKYIALUY U1 BEKTOPhI HAIIPSKEHHOCTH
MAarHUTHOI'O IOJIA. YCI0BUS JJI1 MATHUTHOTO 1IOJIS HA TPAHULIE pa3ziena AByX
cpel. JluamarueTuku, napaMmarieTuku. @eppomMarHeTuku. MarHuTHbIN
rucrepesuc. Temneparypa Kiopu. IIpupona dpeppomaraernsma.

/Cp/

24

4.10

OmnpeneneHne OTHOMICHUS 3aps/a MIEKTPOHA K €r0 Macce METOJ0M
MarHeTposa. /Jla6/

4.11

OrmnpezienieHrue TOPU3OHTATIBHOM COCTABISIONIEH HHIYKIIUA MATHUTHOTO TIOJISI
3emmu. /Cp/

4.12

Ormpenenenue pabOTHI BBIXOZA MEKTPOHOB U3 MeTama. /Cp/

4.13

DJIEKTPOJUHAMUKA

3aKoH anekTpoMaruuTHo naaykuuu. [Ipasuno Jlenna. CriocoObl U3MEHEHUs
MarHuTHOro 1oroka. [Ipupona snekrpoMarHuTHOW UHAYKIHMH. SIBIeHUE
camouHAyKiuu. MHaykTHBHOCTE. B3auMHuas nnaykius. Bzaumuas
MHOYKTUBHOCTB. Teopema B3aumMHocTH. Tok cMenienus. Teopema 0 LUPKYISLUNA
MarHUTHOrO HOJA B ClIydae NPUCYTCTBUSI IEPEMEHHBIX 3JIEKTPUUECKUX TOJIEH.
VYpaBuenus MakcBesuia B uHTerpainbHoi dpopme. /Cp/

24
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CHsTHe KpUBOI HAMAarHUYMBAHUS U TIETIIH THCTEPE3NCa C ITOMOIIBI0
ocrumorpada. /Cp/

4.15

Wzyuenue siBneHus B3auMHON nHAyKuuy. /J1ab/

4.16

V3y4yeHne MarHUTHBIX CBOHMCTB heppomarueTnkos. /Cp/

Pazgen S. KOJIEBAHUA U BOJTHBI

5.1

SJIEKTPUYECKUE KOJIEBAHUA

KonebarensHbri koHTYp. CBOOOIHBIC HE3aTYXAIOIINE U 3aTyXalOIINe
rapMOHHYECKHE KoleOaHus B KonebaTeIbHOM KOHType. DopMyna s meprona
konebaHuil. BeiHYXIeHHbIE rapMOHUYECKHe KoneOaHus B KoleOaTelbHOM
KOHTYype. SIBneHne pe3onaHca. [lepeMeHHBIH TOK. AKTHUBHOE, HHIyKTHBHOE U
€MKOCTHOE COIIPOTHBIICHHE B IICTTH NIEPEMEHHOr0 ToKa. PaboTa i MOIITHOCTE B
L[ETIH TIEPEMEHHOr0 ToKa. JIecTByIoIee 3HaueHHEe TOKa 1 HAIIPSKEHHSL.

/Cp/

12

52

SJIEKTPOMATHHUTHBIE BOJIHBI

OKCIEPUMEHTANIBHOE TOJIy4EHUE 3IEKTPOMATrHUTHBIX BOIH. CyllecTBOBaHUE
2JIEKTPOMArHUTHBIX BOJH KaK CJIEACTBHE ypaBHeHUI MakcBenna.
JuddepennpransHoe ypaBHEHHE JICKTPOMAarHUTHOH BONHBL CBSI3b MEXTY
BEKTOPAMU HAIPSPKEHHOCTH JIEKTPUUECKOI0 U MAarHUTHOI'O MOJIEH B
JIEKTPOMArHUTHOH BoNHE. [IpenoMiieHue 31eKTPOMarHUTHEIX BOJTH Ha TPaHUIIE
paszena qByX cped. DHeprus U UMITYJIbC 3JeKTPOMArHUTHBIX BOJH.

/Cp/

12

53

HccnienoBanue 3aTyxarmmux Koinebanuii B konedbareibHoM KoHType /Cp/




Paznesn 6. CAMOCTOSATEJIBHASA PABOTA

6.1 ITonroroBka k sexiusim /Cp/ 7
6.2 INoxroroBka k mpakTudeckuM 3aHsTusM /Cp/ 10
6.3 IToaroroBka k 1abopaTopHbIM padotam /Cp/ 12
6.4 BrImonHeHne ABYX KOHTPOIBHBIX pabdot /Cp/ 17,2
Pasznen 7. KoHTaKTHBIE Yachl HA ATTECTALMIO
7.1 KonTponsasie pabotsl /KA/ 0,8
7.2 Koncynsramus nepen sxzamenom /KO/ 4
7.3 Dx3amen /KD/ 0,7
Pazpen 8. OIITUKA
8.1 TEOMETPUYECKAS OIITUKA. 9
[onsTHE CBETOBOrO JTy4a. 3aKOH HPSIMOIMHEIHOIO PACHPOCTPAHEHHUS CBETOBBIX
Jydel B OMHOPOAHBIX Cpesiax. 3aKOH OTPaKeHHUs. 3aKOH ITPEITOMIICHHS.
IIpunnun ®@epma. IonHoe orpaxenue. LleHTpUPOBaHHBIE ONTUYECKUE CUCTEMBL.
[IpenomMieHne CBETOBBIX JIyueil Ha OBEPXHOCTH C(HEPHUCCKOr0 3epKaja.
[IpenomieHue cBeTa Ha chepHIecKoii TOBEPXHOCTH pasierna ByX cpel. ToHkue
nH3BL 300paskeHne peMeToB ¢ IIOMOIIbI0 JIH3. OCHOBHBIE
(hoTOMETpHYESCKUE BEINYNHEI.
/Cp/
8.2 OnpenencHue moka3arest MpeIoMIICHHS CTEKIIa ¢ TTIOMOIIIBI0 MUKpockora. /Cp/ 4
8.3 WHTEPOEPEHLNA 1 ANDPAKIINA CBETA 2
KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BONH. MIHTEp(depeHIus cBera,
yCJIOBHE MakcuMyoB M MUHUMYMOB. OnbIT FOHTa. VHTepdhepennus crera B
TOHKHMX TUIEHKaX U miactuHkax. Onpeneneaue audpaxmuu. [Ipuaiun [olirenca
-®penens. Meton 308 Openens. udpakius Openens Ha KPYTIoM OTBEPCTHH H
mucke. [lndpakuus paynrodepa Ha oo mend. Judpakius @payHrodepa
Ha TU(GPAKINOHHOHN peleTKe.
/JTex/
8.4 Onpexenenue paanyca KpUBH3HBI TUH3BI IIPU MTOMOIIH KoJier, HpioToHa. 4
(Uurtepdepentus ceeta. OnbiT FOHra.) /Cp/
8.5 V3aMepeHune JUTHHHBI CBETOBOM BOIHBI C TIOMOLIBIO AU(DPAKIIHOHHON PEIICTKH. 2
(M3ydenue audpaxiuy cBeTa Ha OJMHOYHOHN IS U TUGPAKINOHHOMH
pemrerke.) /J1a6/
8.6 JUCITEPCHA U ITOJIAPU3ALIMA CBETA 9
Jucnepcus cBeTa. DICKTPOHHAS TEOPHs IUCTIEPCHH CBeTa. EcTecTBeHHBIH U
MOJISIPU30BaHHbBIN cBeT. [Tossipu3aryst CBETa pU OTPAKEHUH U TPEIIOMIICHUH Ha
TpaHUIle ABYX TUAIIEKTPUKOB. [IpoxorkIeHue cBeTa Yepe3 aHN30TPOITHEIE
kpucTasisl. [lonsgpu3anoHHbIe MPU3MbI M TOMSPOUIBL. 3akoH Mantoca. AHanu3
MOJSIPU30BAaHHOIO CBETa. BpaleHue mIocKoCTH MOoNsprA3alyiy.
/Cp/
8.7 Bonnosas onrtuka /TIp/ 2
8.8 Omnpenenenue yria nonHo# nomspusanuu. /Cp/ 4
8.9 IIpoBepka 3akoHa Maitoca. /Cp/ 4
8.10 Onpenenenne kodPpPuLIMEHTa TOTIOMEHHS TPO3pavHbIX Ted. /Cp/ 4

Paznen 9. KBAHTOBASA ®U3UKA




9.1

KBAHTOBAA OIITUKA 2 2
TennoBoe n3imydeHne u ero xapakTepucTuky. 3akoH Kupxroga. 3akoHs
Credana - bonprmana u cmemenns Bura. ®opmynsr Penest-/xunca u [Tanka.
I'mmoresa [Tnanka. @oronsl. @ororddext. YpaBHeHNEe DiHIITEIHA 11
BHeIHero ¢horodddexra. DHeprus U UMIyNbC GoToHa. JaBieHue cera.
Oddexr Kommnrona u ero snemeHrapHasi Teopusi. ETMHCTBO KOPIYCKYIISIPHBIX U
BOJTHOBBIX CBOMCTB JICKTPOMArHUTHOTO N3ITyIEH.

/JIex/

9.2

KsanToBas onrtuxka /I1p/ 2 2

9.3

CHsTHE BONBTAMIIEPHOH, JTIOKCAMIIEPHOM U CIIEKTPaIbHOM XapaKTepUCTUK 2 6
(orodrremMenTa u orpeeneHne padoTsl Bexosa nekrpona. (Pororddexr.) /Cp/

94

OmnpeneneHue TeMIepaTypHO 3aBUCHMOCTH HHTEHCUBHOCTH M3Iy4eHUS HUTU 2 2
JaMnbl HakanuBaHuA. (M3ydeHne 3aKOHOB TEIIOBOTO U3ITy4eHHs C TOMOIIBIO
SIPKOCTHOTO TIHpoMeTpa.) /J1ab/

9.5

OJIEMEHTBI KBAHTOBOM MEXAHUKU 1 ATOMHOU ©®MN3UKU 2 10
Cnextpel aToMOB 1 Monekyn. CrekTp aroma Bogopoza. Teopus aroma Boropoza
o bopy. I'mnoresa ne Bpoitns. CeoiictBa BonH e bpoiins. CootHomeHue
Heorpenenennoctel [eiizenodepra. BonHoBas GpyHKIMS 1 ee BEpOSTHOCTHAS
nHTeppeTanys. HabmomaeMble BeTHIHHBI B KBAHTOBOM MEXaHHUKE U HX
n3mepenus. Obmee ypaBHenue llpeaunrepa. CTamonapHOe ypaBHEHUE
[penunrepa. JIBuwxxeHre cBOOOIHON YacTUIIbI. [IBHKEHHE B TIOTCHIIMATLHON
sme. [loreHnmansHbIA 6apbep. [apMOHHYECKHH OCIIIIIIATOP. ATOM BOJOPOAA B
KBaHTOBOM MexaHuke. CnuH 31ekTpoHa. CIMHOBOE KBaHTOBOE yKcio. IlpuHnun
HEepa3INYUMOCTH TOXKECTBEHHBIX YacTull. DepMHOHBI U 6030HBI.
Iepnonuueckas cucrema eMeHTOB MeHzeneesa.

/Cp/

Pazaexn 10. ®U3NKA ATOMHOTIO SIJIPA U DJIEMEHTAPHBIX
YACTHI]

10.1

OJIEMEHTbBI ®U3MK1 ATOMHOI'O SPA 2 10
Jledext Macchl 1 3HEprHs cBsA3M siapa. CIIUH spa ¥ €ro MarHUTHBIA MOMEHT.
Snepubie cuibl. Monenu siipa. PaaroakTHBHOE H3ITyd€HHE U €r0 BUIBL. -
pacnaj. -u3JydeHHe. -u3IydyeHue. SaepHple peakiui U UX OCHOBHBIE THIIbI.
Peakuus nenenus sapa. Lennas peakuus neneHus. Peakuust cMHTE3a aTOMHBIX
sanep.

/Cp/

10.2

SJIEMEHTBI ®U3UKU 3JIEMEHTAPHBIX YACTHI] 2 9
Kitacchl aieMeHTapHbIX YacTUII ¥ BUIBI MX B3auMozeiictuil. Knaccuduxarms
9JIEMEHTAPHBIX YacTHI. [IprHINT Hepa3TMINMOCTH TOXICSCTBEHHBIX YaCTHII.
CnuH 1 ApyrHe KBaHTOBBIE YHCIIA SIEMEHTAPHBIX. YaCTHIIBI M aHTHYACTHITHL.
Bozonsl u pepmuonbl. AnpoHs! 1 Me30HBL JlenTonsl. [IpoMexyTouHbie 6030HBL.
KBapk# ¥ TI1I00HBI.

/Cp/

Pazpen 11. CAMOCTOSTEJIBHAA PABOTA

Ioxroroka k nexuusim /Cp/ 2 2

IMonroroBka k mpakTHdeckuM 3ausTasM /Cp/ 2 4

11.3

IMoxroroska k mabopaTopHbM padoram /Cp/ 2 4

11.4

BerinonHeHre KOHTPOIbHOH paboTs /Cp/ 2 8,6

Pasznen 12. KoHTaKkTHBIE Yachl HA aTTECTALUIO

12.1

Kontponbshnas padora /KA/ 2 0,4

12.2

3auer /KD/ 2 0,25

5. OHEHOYHBIE MATEPHAJIbI

OHeHO‘{HLIe MaTcpuabl 1A MMPOBECACHUA HpOMe)KyTO‘{HOﬁ aTTeCTaluu o6yqa}omnxc,q MNPUBCACHBI B IIPHUIIOKCHUHN K

paboueii mporpaMMe TUCTIUTUTAHBL.

cDOpMI)I " BUJBI TEKYHIETO KOHTPOJIA IO JUCHUITIIINHE (MO,HyJ'IIO), BHUIbI 3a[[aHPII>i, KPpUTCPUU UX OLCHUBAHUS,

pacupeaciCcHue 0aJUIoB 110 BUAaM TEKYIIETr0 KOHTPOJIA pa3pa6aTLIBa}0Tca npenogaBaTeieM JUCHUIITIMHBI C YYETOM €€ CHeHHq)I/IKH n
JAOBOAATCA 10 CBEACHUA 06yanOH_[I/IXCH Ha NIEpBOM y‘{e6HOM 3aHATHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCSl MPEToaBaTeieM IUCIUILTMHBI (MOYIIS) B paMKaX KOHTaKTHOW




pabOTHI U caMOCTOATETBHOM PaboThI o0yuarommxcs. [ GUKCHPOBaHUS Pe3yIbTaToOB TEKYIIETO KOHTPOIS MOXKET HCTIONb30BAThCS
BHOC.

6. YAEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOXYJISA)

6.1. Pexomenayemas Jqureparypa

6.1.1. OcHoBHas1 IMTEpaTypa

ABTOpBI, COCTABUTENN 3arnaBue Wznarensc On. aapec
TBO, TOAL
JI1.1 [YeptoB AT, O6mas ¢pusnka Mocksa:  //www.book.ru/book/933
Bopobres A.A., KuoPyc,
Makapos E.®., 2020
Osepos P. I1., Xpomos
B.1.
JI1.2 | CagsenseB U. B. Kypc obmeit pusuxu. T. 3. KBantoBast ontuka. AToMHast CaHkT- //e.Janbook.com/book/10
¢m3uka. dusnka TBepAoro tena. GU3nKa aTOMHOTrO siapa U ITerepOyp
3IIEMEHTAPHBIX YaCTHIL: ydeOHOe TToco0me r: Jlans,
2018
JI1.3 | CagenseB U. B. Kypc obmeit pusuxu. T. 1. Mexanuka. MonekynspHas CaHkT- //e.Janbook.com/book/11
(usmka: yaeObHOe ocooue IetepOyp
r: Jlanp,
2019
JI1.4 | Casenses 1. B. Kypc obmeit pusuxu. T. 2. DnekTpudecTBO U MarHeTH3M. CaHkr- //e.Janbook.com/book/11
Bonnsl. OnTuka: yue6Hoe nocodue [TerepOyp
r: Jlanb,
2019
6.1.2. JlonoJHUTEeIbHAS JINTEPATYpPa
ABTOpBI, COCTaBUTENN 3arinaBue W3parensc On. aapec
TBO, TOL
JI2.1 | ankxapun WN.II., Oo6mas pusuka. COOpHHK 33124 MockBa:  //www.book.ru/book/933
Kuppsnos A.IL, KnoPyc,
Ky6apes C.H., 2019

Pasunosa C.M.




ABTOpBI, COCTaBUTENN 3arnaBue Wznarensc Omn. agpec

TBO, TOJI
JI2.2 | BopoObeB A.A., 3amauHuK 1Mo Gusnke MockBa:  {//www.book.ru/book/92
UYeptos AT KnoPyc,
2017

6.2 UndopmannoHHble TEXHOJIOTUH, HCIIOJIb3yeMble PH OCYIIEeCTBIEHHH 00pa30BaTeILHOTO MPOIecca MO THCHHILTHHE

(Mony.i10)

6.2.1 IlepeveHb JINIEH3UOHHOTO M CBOOOIHO PACTIPOCTPAHSIEMOT0 MPOTPAMMHOI0 00eceYeHnst

6.2.1.1

| MS Office

6.2.2 Ilepeyenn npodeccuOHAIBHBIX 023 JAHHBIX H MH(OPMALIMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHAYYHBIN 00pa3oBaTebHEIH optai: http://en.edu.ru/

6222

MexnyHaponHas npodeccHoHanbHas 6a3a naHHbIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KoncynbranT mitoc

6224

T'apant ACIIMXKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YaeOHBIC ayAUTOPUH AT IPOBEICHHS 3aHATHH JICKIIMOHHOTO THIIA, YKOMIUICKTOBAaHHbIE CIICI[HATN3UPOBAaHHON
MeOeTbI0 U TEXHUYECKIMHU CPeACTBAaMH 00YUeHHsI: MyTbTUMEIUIHOEe 000pyJOBaHHE AJIS IPEIOCTaBICHNS YUeOHOM
nHpopMaly GONIBINONH ayANTOPHH W/HIIN 3ByKOYCHIIHBAIOIee 000pyoBaHNe (CTAlMOHAPHOE WIIM IEPEHOCHOE).

72

VYdaeOHbIe ayAUTOPUH AJIsI IPOBEICHHUS 3aHATHI CEMHUHAPCKOT0 THIIA, TPYIIIOBBIX M HHIUBUAYaTbHBIX KOHCYJIbTALUH,
TEKYILETO KOHTPOJIS ¥ MTPOMEKYTOUHOH aTTeCTalluy, YKOMIDIEKTOBAHHBIE CIICIUAIH3HPOBaHHON MEOECIBI0 1
TEXHIYECKUMU CPEJICTBAMU OOYUCHUS: MYJIbTUMEINITHOE 000pYI0BaHNE H/WITH 3ByKOYCHIIMBAIOIIee 000py/I0BaHUE
(cranoHapHOE WM IEPEHOCHOE)

73

[TomereHus I CAMOCTOATENBEHON pabOThI, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO MOJKITIOYSHHUS K
cetu "MHTepHET" ¥ 00ECIICUCHUEM JOCTYIIA B DIICKTPOHHYIO HH(POPMAILHOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCHUTETA.

7.4

INomemnrenust a5 XpaHeHHs U IPO(QUIAKTUIECKOT0 00CITyXUBaHUS Y4eOHOTrO 000PyJOBAHU

7.5

JlaGopaTopuu, OCHAIICHHBIE CHEHAIBHBIM JIa00paTOPHBIM 000pYIOBAHHEM:

7.6

JlaGopartopust MeXaHUKH, BKJIIOUaromas: 610k anekTpoHHbiit ®M1/1, mammna Atsyna @M1 1, mastHuk MakcBenia
OM12, ynuBepcanbHblii MasTHUK @M 13, masTHuK O0epOeka PM 14, monyip FOura u Mmomysb capura ®M 19,
coynapenue mapos ®M17;

1.7

JlaGopatopus 3JIEKTpUYeCcTBa M MarHETH3Ma, BKiIfodaromast: creHasl TKO amekTpryecTBa 1 MarHeTH3Ma, B TOM YHCIIE
ocmmiorpader C1-94, renepaTopbl CUTHAIOB HU3K0YacTOTHBIE I'3-118, HCTOUHUKY MUTaHWS, Mara3uHbI COMTPOTUBIICHUH,
Habop monyneit OIII;

7.8

Jlabopatopusi ONTHKH, BKIIOYAIOIAst KOMIUIEKT oITH4ecKoro odbopynosanust PMC, B ToM uucie: 6a3bl ONTHIECKOIT
CKaMbH, MOJIYIPOBOAHUKOBBIC J1a3ephl C FOCTHPOBOYHBIM MOZYJIEM, (OTONPUEMHHKH, HAOOp JIMH3, SKPaHbI C MaCIITAOHOH
CeTKO#; aBToTpancopmaTop oanodaszublit JIATP-2,5; koMmIiekT ¢homuii.




