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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Ilens mpenogaBaHus AUCLUILIMHBL:

1.2 | dopMupoBaHHe y 00y4arOMKXCsl €CTCCTBCHHOHAYYHOI'O MHUPOBO33PEHHST; HAYYHOT'O MBIIIICHHST; IIEJIOCTHOTO
MIPEACTABIICHUS O (GI3UUECKUX 3aKOHAX OKPYXKAIOIIET0 MUPA B X €ANHCTBE U B3aMMOCBSI3H; HABBIKOB IPUMEHCHNUS
MONOXKEHUH (YHIAMEHTAIBHON (DU3HUKHU MIPH PEIICHUH KOHKPETHBIX MPEAMETHO-TIPOPUIBHBIX 331a4; TEOPETUUECKOH U
MIPaKTU4ECKON 6a3bl I YCIEUTHOr0 OCBOSHHS UMH CHIELIMATIbHBIX AUCLMILIMH.

1.3 | 3amaun TUCLIUIUINHEL:

14— OCBOCHHE 00YyJaIOINMHUCS 3HAHWH 00 OCHOBHBIX (DM3MUYECKUX SBICHUSAX M IPOIECCAX, OCHOBHBIX (PH3NYECKHIX
BEIMYMHAX U (PU3NYECKUX KOHCTAHTAX, OCHOBHBIX (PM3MYECKUX 3aKOHAX M TPAHUIIAX UX MPHUMEHUMOCTH,
(byHAaMEHTAIBHBIX (PM3NYECKUX SKCIICPUMEHTAX ¥ UX PO B PA3BUTUH HAYKH, HA3HAUYCHUH M IPUHIINIAX JACHCTBUS
Ba)XHEHWIINX (HH3HUECCKUX TIPHOOPOB;

1.5|- puodpeTeHrne 00yJarOIUMUC] YMEHHHA OOBSCHUTh OCHOBHBIC HAaONIOIaeMbIe IPUPOAHBIC H TEXHOTCHHBIC
sireHus 1 3 ekt Ha 6a3e 3aKOHOB KIIACCHYESCKOM U COBPEMEHHON (DH3UKH;

1.6 |- pruodpeTeHne 00yJaroIIMUC] YMEHHH U HaBBIKOB MCIONB30BAHMS METOIWKU (DH3MUYCCKUX H3MEPEHHN W
00pabOTKH HKCTIEPUMEHTATLHBIX JAHHBIX, UCTIONE30BAHUS METOJIOB (PM3HMUECKOr0 MOJICITUPOBAHUS IS PEIICHUS
KOHKPETHBIX €CTeCTBCHHOHAYYHBIX M TEXHHYCCKUX 3a/1a4;

1.7]— npuobpereHrne 00yJaroIMMUCS HABBIKOB HKCINTyaTallil OCHOBHBIX MPHOOPOB M 0OOPYAOBAHUS COBPEMCHHOI
¢duzndeckoit 1abopaTopuu, 00pabOTKU U UHTEPIPETUPOBAHUS PE3YJILTATOB SIKCIIEPUMEHTA.

1.8

2. MECTO JUCIAIIJINHBI (MOAYJISA) B CTPYKTYPE OGPA30BATEJIbBHOU ITPOI'PAMMBbI

ukn (pazmen) OIT: | b1.0.09

3. KOMIETEHIIMY OBYYAIOLETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCIHUATIINHBI
(MOJYJIST)

OIIK-1 Cnocoben peiaThb NHXKCHCPHBIC 3aa4r B HpO(i)eCCHOHaJ'ILHOfI JACATCIIBHOCTH C UCITIOJIB30BAHUEM METOA0B €CTCCTBECHHBIX
HayK, MaTeMaTU4ICCKOr0 aHaJIn3a U MOJACITNPOBAHUA

OIIK-1.2 HpI/IMeHﬂeT OCHOBHBIC INOHATHUSA U 3aKOHBI €CCTECTBCHHBIX HAYK IJIS PEIICHUA HpeZ[MeTHO-HpO(l)I/IJ'IBHLIX 3a1a4

OIIK-1.3 [IpuMeHseT ecTeCTBEHHOHAYIHBIC METO/IBI TEOPETHIECKOTO U SKCIIEPUMEHTAIIBHOT0 HCCIIEJOBAHUS 00BEKTOB, IIPOIIECCOB,
SIBJICHUI; TIPOBOJUT SKCIIEPUMEHTHI 110 3aJaHHOW METOIUKE U aHATU3UPYET PE3YJIbTAThL

B pe3yabTaTe ocBOeHUsI AMCUMIIJIMHBI (MOAYJIs1) 00y4YAIOIINIACS A0JIKEH

3.1 |3naTh:

3.1.1 | OCHOBHBIE TIOHATHS M 3aKOHBI KJIACCHYECKON M COBPEMEHHON (DM3UKU M MX POJIb B PELICHHH IPEIMETHO-IIPOMIIBHBIX
3ajad;

3.1.2 | METOIBI TEOPETHIECKOTO M HKCTIEPUMEHTAIBHOTO UCCIEOBAHMUS (PU3NUECKUX OOBEKTOB, IPOLIECCOB U SBICHUH,
METOJHKY IPOBEICHUS U 00PaOOTKH Pe3yNIbTaTOB (PU3NIECKOro IKCIEPHMEHTA

3.2 | YmeTh:

3.2.1 | ncTIonp30BaTh OCHOBHBIEC TIOHATHS M 3aKOHBI (DM3HKH JUIS PEIICHUS MTPEAMETHO-TIPOQHIBHBIX 33134,

322 OPUMCHATH METOAbI TCOPCTUYCCKOI'O U OKCIICPUMEHTAJIBHOI'O HCCIICAOBaHHUs (1)H3PI'{CCKI/IX O6’B€KTOB, IMPOLECCOB U
HBHCHHﬁ, MPOBOAUTH (I)I/I3I/I‘-ICCKI/IC OKCIICPUMCHTBI 11O SaZ[aHHOﬁ MCTOJIHUKE N O6pa6aTBIBaTL HX pE3YyJIbTaThbl

3.3 | Bnagern:

3.3.1 | HaBBIKAMH IPUMCHCHHA OCHOBHBIX MOHATHH 1 3aKOHOB KJIACCUYECKOM U COBpCMeHHOﬁ (1)H3I/IKI/I AT pCICHUA IMTPEAMETHO-
HpO(bI/IHBHI)IX 3aJlav, HaBbIKaMH

3.3.2 | npuMeHeHHsT METOZI0B TEOPETUIECKOTO M AKCIIEPUMEHTAIILHOTO HCCIIE0BaHNS (PU3MUECKUX 00BEKTOB, IIPOLIECCOB U
SIBTICHUH, HABBIKAMH IIPOBEICHNS (PU3NIECKIX SKCIIEPUMEHTOB I10 33/IaHHOH METOMKE M 00pabOTKH UX pe3yIIbTaTOB

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIUHBI (MOAYJIS)

Kon HaumeHoBaHue pa3je/ioB U TeM /BUA 3aHATHS/ Cemectp | Yacos | Ilpumeuanue
3aHATHS / Kype

Pazpen 1. DU3NYECKHUE OCHOBbI MEXAHUKHN

1.1 KNMHEMATUKA MATEPMAJIBHOU TOYKH Ipenmer n 1 4
METOABI MEXaHUKU. Mozenn MaTepuaabHOi TOUKH U TBepAoro Tena. Ilonsatue
CHCTEMBI OTCUEeTa. BEKTOpHOE ¥ KOOPAMHATHOE OIUCAHUE JIBUKCHUS
MaTepuanbHoi Toukd. OCHOBHbIE KWHEMATUYECKHE XapaKTEPUCTUKU
MaTepUaIbHON TOUKH: paluyc-BEKTOp, NEPEMELICHNE, IPOIICHHBIH ITyTh,
CPEHss U MTHOBEHHAsI CKOPOCTh, CPEJHEE U MTHOBEHHOE YCKOPEHHUE,
TaHT€HIMAlIbHOE U HOPMAJIbHOE yCKOpeHue. BparaTenbHoe JBIKEHUE
MaTepuabHOM TOUKH. BEKTOpHI yriia oBOpOTa, YIIOBOW CKOPOCTH H YTJIOBOIO
yckopeHus. CBS3b MEXIy YITIOBBIMH U JIMHEHHBIMHU BeNnanHaMu. /JIex/




1.2

Omnpe/eneHne MIOTHOCTH TBEPAOrO Telia MPABUIBHON TeOMETPUYCCKOM
¢dopmel. /J1a6/

1.3

Kunematuka mMarepuanbpaoi Touku /TIp/

1.4

OCHOBbBI JUHAMUKU TTIOCTYITATEJIBHOI'O AIBMKEHU S TEJIA
IToctynarensHoe nBuxkenue. Ilepssiii 3akoH HetoToHa. [loHsATHE MHEPTHOM
Maccsl Tena. Bropoii 3akon HeiotoHa v monsitue cuibl. TpeTtuil 3akoH HeroToHa.
Bunpr cun. Cuna TspKecTH, cuiia BCEMUPHOTO TSATOTEHHUS, CHIIA YIIPYTrOCTH, CHUJIa
Tpenusi. HemneprnuanbHbie cUCTEMBI 0TcueTa. LIeHTpoOeKHbIE CHITBI HHEPIIUU
cunel Kopuonuca. /JIex/

1.5

OCHOBBI THHAMHUKHU MOCTYIATCIbHOI O ABUKCHHUSA TECJIa /Hp/

1.6

V3yueHue 3aKOHOB MOCTYNATEIBHOrO ABMKEHHS C IOMOIIBIO MAIINHBI
ATtByna. /J1a6/

1.7

3AKOHbBI USMEHEHUA 1 COXPAHEHW A NMITYJIBCA, SHEPTUU U
MOMEHTA UMITYJIbCA Nmmynsc
MaTepUalIbHON TOYKH U MEXaHUUYECKOM CUCTEMBI, 3aKOH €0 U3MEHEHUsS U
coxpaHeHus. LleHTp Macc MEXaHUYECKOU CUCTEMBI U YPABHEHUE €r0 JBUXKEHMUS.
Kunetnueckas sHeprus 1 3akoH ee u3MeHeHus. KoHcepBaTUBHBIE U
HEKOHCepBaTHBHbIE cuiIbl. [loTeHImanbHas sHeprus. CBsizb MEXAY
NOTEHLIMAIBHON 3HEPIrUeH U CUIOH. 3aKOH U3MEHEHUS U COXPAHEHUS TTOJIHOM
MEXaHU4YECKOU dHepruu cucteMbl. MOMEHT UMITYJIbCa MaTepUAIbHON TOUKU U
MEXaHHYECKOH CHCTEMBI, 3aKOH €T0 N3MEHEHHS 1 COXpaHeHusL. /JIex/

1.8

3aKOHBI U3MCHEHHS U COXPAHEHHS HMITYJIbCa, SHEPTHU U MOMEHTA
nmryibca /Tp/

1.9

ITpoBepka 3aKOHOB COXPaHEHUS UMITYJIbCa U SHEPTUH MIPU coyaapeHun Tei /J1ab/

1.10

JNMHAMUKA BPAIIATEJIbBHOI'O JABVDKEHW A TBEPAOI'O TEJIA
OCHOBHO1 3aKOH BpaIlaTeIbHOTO ABMXKEHHUS TBEPJIOTO TeJla BOKPYT
HEIOJBMXHOM ocl. MOMEHT uHepiuu. Brruncienne MOMEHTOB HHEPLIUU
OJTHOPOAHBIX cUMMeTpHUUHBIX Tel. Teopema IllTelinepa u ee npuMeHeHue.

KuneTnueckas SHEPIUs BPAILATENLHOIO JIBIKEHHS TBEPIOTO TENA.
/J1ex/

JlmHaMuKa BpalaTeIbHOTO ABIDKEHHS TBepAoro Tena /I1p/

1.12

W3yueHne TUHAMUKH BPAIATEIBHOTO JBHKEHHUS C TOMOIIBIO MasITHUKA
Oo6epoOexa. /J1ab/

1.13

Mastauk Makcgemna. OnpeneneHie MOMEHTa WHEPLIMY TeJl U IIPOBEpKa 3aKoHa
coxpaHeHus sHeprud. /J1a6/

MEXAHMWYECKHE KOJIEBAHIA

Onpenenenue konedanuil. XapakTepUCTUKU TAPMOHUYECKUX KONeOaHU.
@opmyna coKeHHS ABYX rapMOHHIECKHX KoneOanui. [IprumMepst
KOJIe0aTeNIFHBIX CHCTEM: MTPYXUHHBIA, MAaTEMaTHIECKUH U (HI3HICCKUI
MAasTHUKH. YpaBHEHHUE 3aTyXaOMNX KOIeOaHUH U ero pelIeHHue.
XapaKTepUCTUKH 3aTyXaroLUX KojaebaHuil. YpaBHEHUE BBIHYKIECHHBIX
KoJIeOaHUH MO AeHCTBHEM TapMOHHYIECKH H3MEHSIOMIEHCS BHEIITHEH CHIIBI H €TO
peuenue. SBneHue pesoHaHca.

/JTex/

Mexanunueckue koneoanws /TTp/

OmnpeencHue yCKOPEHUsT CBOOOIHOrO MACHUSI IIPY TOMOIIH MAaTEMaTHIECKOTO
MasiTHUKa. /J1ab/

OnpexeneHre MOIYIS CABHUTA C TIOMOILBIO IPYKUHHOTO MasiTHUKA. /J1ab/

Paznen 2. TEPMOJUHAMUNKA U MOJIEKVYJIAPHASA ®U3NKA

2.1

OJIEMEHTBI TEPMOAMHAMUKIN OcHOBHBIE
oIpeeNieHHs U MOHATHUS TepMoIuHaMuKu. HyaeBoe Hauano TepMOJUHAMUKH U
moHsTHE TeMieparypbl. TepMmoarHaMudeckue GpyHKIMA cocTostHus. [lepBoe
HayaJyio TepmoanHaMuku. Temmoemkocts. M3onpoueccel. Bropoe Hauamno
TEPMOJMHAMUKH B PA3INYHBIX POpMYyITHpOBKaX. [[OHSITHE TEIUIOBOH MAIIMHBIL.
KIIJ] TeruoBoii mammasl. [{ukn Kaprao u Teopema Kapro. HepaBenctso
Knaysnyca. DuTponus. Tperse Hagaao TepMoTuHaMUKH. /JIex/

2.2

OnemeHTH TepMoxuHaMukH /T1p/

23

Onpenenenue kodPPuieHTa BI3KOCTH KUIKOCTH 110 MeTony Ctokca. /J1ab/
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SJIEMEHTBI CTATUCTUYECKOU ®U3NKUN.

OCHOBHBIE NTOJIOKEHHSI KHHETUYECKOM TEOpUHU HICaIbHOIO ra3a. YpaBHEHUS
COCTOSIHUSA MCAIbHOTO ¥ PEaIbHOr0 ra3a. YpaBHEHHEe KHHETUYECKON TeOpUU
ra3oB Juis naBieHus. Pa3zoBoe npoctpaHcTBO. OyHKIUS paclpeieeHus.
Kiiaccuueckast u kBaHToBast cratuctuka. Pacnpenenenne Makcsenna.
Bapomerpuueckas hopmyna. Pacnipenenenue bonpimMana. [Tonsitue o
KBaHTOBOU cTatuctuke boze-OitHmTeitHa u @epmu-Jupaka. CBA3b SHTPOIHH C
TEPMOJMHAMUYECKON BEPOATHOCTHIO. SIBJIEHUS NepeHoca.

/JTex/

2.5

OrnpeiesieHre OTHOIICHHUS TEINIOEMKOCTEN ra3a METOJIOM a11abaTHuecKoro
pacmupenust. /J1a6/

2.6

OneMeHTH! cTaTucTHIecKor ¢msuxu /IIp/

Pazpen 3. JIEMEHTBI CHEIITMAJIBHOU TEOPUN
OTHOCHUTEJIBHOCTH

3.1

IMoctynaTs! criennanbHOW TEOPHH OTHOCHTENBHOCTH. [Ipeodpa3oBanns
Jlopenma. CrienctBus u3 mpeodpaszosanmii Jloperna. VIHTEpBan Mexty
coObITHAMU. IMIYIIBC B CIIEIIMATILHOM TEOPUU OTHOCUTENbHOCTU. OCHOBHOM
3aKOH PENSTUBUCTCKOM AMHAMUKH MaTe€pUaIbHOX TOUKH. DHEPIHs B
CTIEIAIBHON TEOPHUH OTHOCUTENBHOCTH. /Cp/

Paznen 4. JJIEKTPUHYECTBO U MATT'HETHU3M

4.1

SJIEKTPOCTATHUYECKOE IIOJIE B BAKYYME

OnexTpuuecKuil 3aps] 1 3JIeKTpocTaTHuecKoe nomue. HanpsokeHHOCTD U
MOTEHIIMAN MIEKTPOCTaTUYECKOro NoJis. CBOMCTBO CyNepHIO3UIUM JIS
NIEKTPOCTATUIECKUX Moael. CBA3b MEX/Iy HalPsHKEHHOCTBIO
INIEKTPOCTATHYECKOro MO U MoTeHuuanoM. I1oTok BekTopa Halps)KeHHOCTH
JIIEKTPUYECKOr0 MOJIA Yepe3 MOBEPXHOCTh U TeopeMa "aycca. IIpuMenenne
TeopeMsl ['aycca K pacdeTy 31eKTpocTaTHUeCKuX nosel. Teopema o HUpKy/sILuu
JUISL BEKTOpA HAIPSDKEHHOCTHU 3IEKTPUUECKOTO MO,

/JIex/

4.2

OJIEKTPOCTATUYECKOE ITOJIE B ITPOBOJHUKAX U IUBJIEKTPUKAX
DNEeKTPUYECKUI TUTIONb U 3IEKTPUUYECKUI TUIIOIBHBINH MOMEHT. [IunonbHbIe
MOMEHTHI MOJIEKYJI AUANIEKTpUKa. [ToNspHbIe M HENONSAPHBIE JUIICKTPHKH.
Honspuzanus auanexrpukoB. Bekrop nomsipuzanuu. Teopema 'aycca amst
BEKTOpa MOJSIpU3aluU. BEeKTOp 31eKTpUUecKoro cMeleHysl. YCIoBUs Ha
TpaHULe ABYX JUAIEKTPUKOB. IIpOBOAHUKY B 3JI€KTPOCTaTUYECKOM IOJIE.
DJEeKTPOEeMKOCTh YeIMHEHHOI0 MPOBOAHMKA. KoHaeHcaTophl. DHEPrusi CUCTEMBbI
3apsiI0B U DJIEKTPUUECKOTO MOJISL.

/J1ex/

4.3

DNeKTpoCcTaTHUECKOE MoJie B Bakyyme 1 BemecTse /I1p/

44

HccnenoBanue snekTpocTatuieckux nonei. (M3ydenue 3akona Oma.) /J1a6/

4.5

INOCTOAHHBIN SJIEKTPUYECKHNU TOK

YcnoBus CyIECTBOBAHUS TOCTOSHHOTO 3IeKTpUIecKoro Toka. Cuna u
IJIOTHOCTh TOKA. YpaBHEHHE HENPEPHIBHOCTU. 3akoH OMa 1151 OJHOPOIHOIO
y4acTka Ienu. DIeKTPOABIIKYILAs CHIa U HallpsbKeHHe. 3akoH OMa u1st
HEOIHOPOAHOTo yyacTka memnu. Ipasmna Kupxroda. [Ipumepst pacuera
Pa3BETBIEHHBIX JIEKTPUUECKUX 1ienelt ¢ momolnbto npasui Kupxroda. Pabora u
MOIIHOCTH TOKa. 3akoH [[xoyins-JIeHna.

/JTex/

4.6

IMoctosuusIi nexTpudeckuii Tox /I1p/

4.7

INOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME 1 BEIIIECTBE
MarnutHas naaykuust. 3akon buo-Casapa-Jlannaca, MarHuTHOE 1ose
JBIDKYIIErocs 3apsija, cuia Jlopenua, 3akoH AMnepa. TeopeMa 0 HUPKYISALIUH
JUTsl BEKTOpa MarHUTHOM MHAYKIUU U ee IpuMeHeHue. Teopema ["aycca muis
MarHUTHOTO MOJI.

MarHuTHblE MOMEHTBI aTOMOB U MOJIEKYJ. BEKTOp HAMarHH4YEHHOCTH BEILECTBA.
Teopema 0 HUPKy/ISLKU 7151 BEKTOPA HAMATHUYEHHOCTU. MaruurHas
BOCHPUMMYHBOCTb M MarHUTHas IPOHUIIAEMOCTh BelliecTBa. HanpskeHHOCTD
MarsuTHoro nons. Teopema o UPKYIALUY U1 BEKTOPbI HAIPSKEHHOCTH
MAarHUTHOI'O NOJIA. YCI0BHS Ul MATHUTHOLO NOJIs1 HAa TPaHULE pa3zena OByX
cpel. JluamarueTuky, napaMarieTuku. @eppoMarHeTuki. MarHuTHbIN
rucrepesuc. Temneparypa Kiopu. IIpupona dpeppomaraernsma.

/JTex/




4.8

INocTosHHOE MarHUTHOE TIOJIE B BakyyMme U BerecTse /IIp/

4.9

OnpezeneHye OTHOLIEHHUS 3aps/ia IEKTPOHA K €ro Macce METOJJOM MarHeTpoHa.
(Ompenenenune TOPU30HTATLHON COCTABIISIONIEH WHIYKIIMH MarHUTHOTO TIOJIS
3emun) /J1a6/

4.10

Onpenenenue paboThl BEIXOJa AJIEKTPOHOB U3 MeTasa. /J1ab/

4.11

SJIEKTPOAMHAMUKA

3akoH dmeKTpoMarHuTHON HHAYKIHU. [Ipaswio Jlenma. CriocoObl n3MeHeHuUsT
MarHuTHOro noroka. [Ipupona anekrpoMarHuTHOM MHAYKIMU. SIBlIeHUE
camouHnyknuu. MEayKTHBHOCTS. B3aumuas nnnykius. Bsanmuas
HUHAYKTUBHOCTb. Teopema B3auMHOCTH. Tok cmemenus. Teopema o HUPKYIALUN
MarHUTHOI'O IOJIA B ClIy4ae IPUCYTCTBUS IEPEMEHHBIX JIEKTPUYECKUX MONEH.
VYpaBHenus MakcBeiuia B MHTErpanbHoil hopme. /JIex/

4.12

Onexrponunamuka /ITp/

4.13

Wzydenue sBneHns B3anMHOW HHAYKIMH.(CHATHE KPUBOH HAMarHWYMBaHUS 1
MeTIIH TUCTepe3nca ¢ MOMOIIbI0 ocirutorpada.) /JIab/

Pazgen S. KOJIEBAHUA 1 BOJTHBI

5.1

SJIEKTPUYECKUE KOJIEBAHN A

KonebarensHbri koHTYp. CBOOOIHEIE HE3aTyXafOMINE U 3aTyXAIOIIHe
rapMOHHYECKHE KojeOaHus B KojeOaTeIbHOM KOHTYpe. Popmyna Ui nepruoaa
KosneOaHuil. BoIHyX/IeHHBIE TADMOHIYECKHIE KONIEOaHHs B KOJIEOaTEIIbHOM
KOHTYPC. SIBnenune pC30HaHCAa. HepeMeHHBIﬁ TOK. AKTI/IBHOC, HWHAOYKTAUBHOC U
€MKOCTHOE COIPOTUBIICHUEC B LICTIU ICPEMEHHOI'O TOKA. PabGora u MOIITHOCTH B
LIeNY IepEMEHHOro Toka. JleiicTByolee 3HaueHNE TOKA M HATIPSDKEHMSI.

/JIex/

5.2

OJIEKTPOMATHUTHBIE BOJIHBI

OKCIEPUMEHTAIBHOE IOIy4€HUE IEKTPOMArHUTHBIX BOIH. CyllecTBOBaHUE
3JIEKTPOMATrHUTHBIX BOJIH KaK CJe/ICTBUE ypaBHeHUI MakcBea.
JuddepennpansHoe ypaBHEHHE JIEKTPOMArHUTHOH BOITHEL CBSA3b MEXKITY
BEKTOPAMHU HAINPSHDKEHHOCTH 3JIEKTPUUECKOI0 U MArHUTHOI'O MOJIEH B
3JIEKTPOMArHUTHOU BoiHE. [IpenomiieHre 3/1eKTpOMarHuTHBIX BOJIH Ha IPaHULIE
pasnena OByX cpell. DHeprHs U UMITYJIbC 27€KTPOMAarHUTHBIX BOJH.

/JTex/
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HccnenoBanne 3aTyxaronmx KoiaeOaHui B KonebaTensHOM KoHTYpe /J1ab/

Pa3pen 6. OIITUKA

6.1

I'EOMETPMYECKAZ OIITHUKA.

IloHsiTHE CBETOBOrO IMy4a. 3aKOH IPSIMOIMHEHHOTO PaCIIPOCTPAHEHUS CBETOBBIX
Tydel B OMHOPOAHBIX CpeiaX. 3aKOH OTPaKeHUsI. 3aKOH IIPEIOMIICHHS.
Ipunuun ®@epma. [lonHoe orpaxenue. LleHTpupoBaHHbIE ONTUYECKHE CUCTEMBI.
[IpemoMieHre CBETOBBIX JIydeil Ha MOBEPXHOCTH CHEepHIECKOro 3epKaa.
IIpenomnenue cBeta Ha cepHUIECKOil TOBEPXHOCTH pa3zena ABYX cpen. ToHkue
nuH3bL. M300paxkeHne npeIMeToB ¢ HOMOIIbIO TUH3. OCHOBHBIE
(hoToMeTpHUECKIE BEITNYHHBL.

/JTex/

6.2

OnexTpoMarHUTHEIE KoslebaHus 1 BONMHEL ['eomeTprueckas onruka /I1p/

6.3

UHTEPOEPEHLINA 1 ANDPPAKIINA CBETA

KorepeHTHOCTS 1 MOHOXPOMAaTHYHOCTH CBETOBEIX BOJH. MIHTepdepeHIus ceTa,
yCJIOBHE MakCHMyoB 1 MUHEMYMOB. Omeit FOHTa. IHTepdepentms ceera B
TOHKHUX TUIEHKaX U miactuHkax. Onpenenenue audpaxuuu. [Ipunnun [oiirenca
-®penens. Meron 30H @penens. JTudpakius OpeHens Ha KPYTIoM OTBEPCTHH U
mucke. [lndpakuus @payarodepa Ha ognoit menn. Judpaknus Opayarodepa
Ha JU(PAKINOHHON pemIeTKe.

/JTex/

6.4

JICIIEPCUA U TTIOJISIPU3ALIA CBETA

Jucnepcus cBeTa. DICKTPOHHAS TEOPHS AUCIIEPCUH CBeTa. EcTecTBEeHHBIN 1
MOJISIPU30BaHHbIHA cBeT. [Tomspu3alius CBeTa MpU OTPAKECHUU U IPESIIOMIICHUHU Ha
IpaHUIE IBYX JAUIIEKTPUKOB. [IPOXOK/ICHHE CBETA Yepe3 aHU30TPOITHbIE
KpucTamisl. [losspru3anonHbIe IPU3MBI M TOISAPOU B 3aKkoH Maoca. AHanu3
MOJISIPU30BaHHOTO CBETA. BpaleHne miocKOCTH MOSSIPH3aIlIH.

/JIex/




6.5

Bonnosas onrtuka /Ilp/

6.6

Wnrepdepennns cera. OnbiT FOHTA. (M3MepeH#e IMHHBI CBETOBOH BOITHEI C
TIOMONIBIO TUPPAKITHOHHON penieTkn). (OnpeneneHue mokazaTels IpeTOMICHUS
CTeKJIa C MOMOIIBbI0 MUKpocKkona). /J1a6/

6.7

IIpoBepka 3akoHa Maioca. (Onpenenenue ko3 duimenta noriomeHus
npo3pavHbIx Ten). (OnpeneneHue yria MmoaHoi nonspu3anun). /J1a6/

Pasnen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAA OIITUKA

TemnoBoe U3NIy4eHUE U €0 XapakTepucTUKH. 3akoH Kupxroda. 3akoHsl
Credana - bonbiimana u cmemenus Buna. ®opmyiel Penes-/xunca u [Tnanka.
T'unoresa [Tnanka. @oronsr. ®otodddexT. YpaBHeHHE DHHITEHHA TS
BHemrHero (orodexra. DHeprus u UMIyIsC (oToHA. [laBIeHue cBeTa.
Bddexr KomnTona u ero sneMeHTapHas TeOpHs. EANHCTBO KOPIYCKYISAPHBIX U
BOJTHOBBIX CBOMCTB 3JICKTPOMAarHUTHOTO M3ITydICHHSI.

/JIex/

7.2

Ksanrosas ontuka /I1p/

7.3

SJIEMEHTBI KBAHTOBOU MEXAHUKU 1 ATOMHOUN ®13UKN
Criektpsl aToMOB U Mosiekyi. CriekTp aroma Bogoposia. Teopust atoma BoAopoaa
o bopy. I'mnoresa ne Bpoits. Ceoiicta BoiH ae bpoitns. CooTHOmeHne
HeonpeneneHHocteil ['eii3endepra. BomHoBast GyHKIUS U ee BEPOSITHOCTHAS
uHTepnpeTanys. HabmoaaeMbie BEIMYUHBI B KBAHTOBOM MEXaHUKE U UX
nm3mepenns. Obmee ypaBuenue llpeanarepa. CTannoHapHOE YpaBHCHHE
penunrepa. [ABmkeHne cBOOOTHON YacTUIbL. J[BrkeHHE B TOTCHIUATBHOM
sme. [loreHumanpHeIH 0apbep. [[apMOHHYECKUH OCIIIILIATOP. ATOM BOIOpOJa B
KBaHTOBOW MexaHuke. CriuH 3nekTpoHa. CTHHOBOE KBAaHTOBOE YHCIO. [IpuHITHIT
HEPa3TUUYUMOCTH TOXKICCTBEHHBIX YacTuil. DepMroHbI 1 0030HEI.
Ilepuognueckas cuctema 3JIeMEeHTOB MeHeneeBa.

/JTex/

7.4

OeMeHTHI KBaHTOBOW MEXaHUKH M aTOMHOH (u3uku /T1p/

7.5

OmnpeneneHue TeMIepaTypHOM 3aBUCHMOCTYA HHTCHCHBHOCTH M3IIyUYCHHS HUTH
Jamribl HakanuBaHus.(M3ydeHne 3aKOHOB TEIIOBOr0 U3IyYeHHs C TIOMOII[BIO
SIPKOCTHOTO TIpoMeTpa.) /J1ab/

7.6

®ororddext. (CHATHE BOIBTAMIIEPHOH, JTFOKCAMITEPHOH 1 CIIEKTPAIBHOMN
XapaKTepUCTUK (POTORIIEMEHTA U OIpe IeNICHne padoThI BEIX0OA
aneKkTpona). /J1ab/

Paznen 8. DUIUKA ATOMHOI'O AAJIPA 1 JIEMEHTAPHBIX YACTHI]

8.1

OJIEMEHTBI ®U31K1 ATOMHOTI'O SA1PA

Jedexrt macchl 1 sHeprus cBsi3u siapa. CIUH Aapa ¥ €ro MarHUTHBII MOMEHT.
Snepubie cuibl. Moaenu siipa. PaaroakTHBHOE M3JTy4€HUE U €T0 BUBL. -
pacnaj. -u3JIydeHHe. -u3ydeHue. SaepHble peakiui U UX OCHOBHBIC THIIBI.
Peaxuus nenenus siapa. Llennas peakuus nenenus. Peakuust ciHTe3a aTOMHBIX
szep.

/JTex/

8.2

OJIEMEHTbBI ®U31MKU SJIEMEHTAPHBIX HACTUI]

Kracchl aieMeHTapHbIX 4acTHIl U BHBI MX B3auMmoeicTeuid. Kiaccudukarust
9JIEMEHTAPHBIX YacTHILl. [I[pUHINT HEPa3MUIUMOCTH TOXKIECTBEHHBIX YaCTHII.
CrnuH ¥ Ipyrue KBaHTOBBIE YHCIIa dJIEMEHTApHBIX. YaCTHIIBI 1 aHTHYACTHIIBL.
Bo3zonst u pepmuoHbl. ApoHBI B Me30HBIL. JlenToHbl. [IpoMexyToUHbIe 0030HBI.
KBapku u riooHbL.

/Cp/
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DneMeHTHI (PU3NKH ATOMHOTO S/Ipa ¥ AJIeMEeHTapHBIX YacTul. /I1p/

Pazgen 9. CAMOCTOSTEJIBHASL PABOTA

9.1

[Toxroroka k nekuusm /Cp/

18

9.2

ITonroroBka k JtabopaTopHbIM padotam /Cp/

18

9.3

IMoaroroBka k mpakTHUeCKUM 3aHsATHsIM /Cp/

18

9.4

IToxaroroBka k 3auety /Cp/

8,75




9.5 Ioxroroka k nekuusm /Cp/ 2 9

9.6 IToaroroBka K MpakTHYECKUM 3aHATHIM /Cp/ 2 18
9.7 Ioxroroska k mabopaTopHeIM paboram /Cp/ 2 18
9.8 BrlnonHeHre KOHTPOIbHOMH paboTs /Cp/ 2 8,6

Pa3nen 10. KonTakTHbIe Yachl HA aTTECTAIMIO

10.1 3ayer /KA/ 1 0,25
10.2 KontponbsHas padora /KA/ 2 0,4
10.3 Koncynbranus nepen sx3ameHoMm /KD/ 2 2

10.4 Dx3amen /KD/ 2 0,35

5. OHEHOYHBIE MATEPUAJIbI

OrneHouHBIe MaTepHabl AT IPOBEACHUS IPOMEKYTOUHOH aTTecTaly 00ydaroIUXCsl IPUBECHB! B MPUIIOKEHUN K
paboueil mporpaMMe JUCHUIIINHBL.

@DopMBI ¥ BHIBI TEKYIIETO KOHTPOJS IO AUCHUIUTHHE (MOIYIIO), BUIBI 3aaHUH, KPUTEPHUH MX OICHUBAHMUS,
pacmpeneneHre 6aIoB IO BUAAM TEKYIIETO KOHTPONIS pa3pabaThIBAIOTCS MPENOAaBaTeNIeM JUCIUILINHEI C YUSTOM €€ CIIeIU(DUKH U
JIOBOAATCS [0 CBEICHUS 00YJarONIMXCs Ha IEPBOM y4€OHOM 3aHATHU.

Texymuii KOHTPOIb YCIIEBAEMOCTH OCYIIECTBISICTCS IMIPEoaBaTesieM JUCIUIUIMHBI (MOIYIs) B paMKaxX KOHTaKTHOM
paboTHI 1 caMOCTOATETBHOM paboThl o0ydaronmxcs. [t pUKCHpOBaHUS PEe3yabTATOB TEKYIIETO KOHTPOIIS MOXKET HCIIOIB30BaThCS
3UOC.

6. YAEBHO-METOJUYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemasi iuteparypa

6.1.1. OcHoBHas1 TUTepaTypa

ABTOpBI, COCTaBUTEIH 3armaBue Wznarensc Omn. agpec
TBO, FOJ
JI1.1 |Cagennes U. B. Kypc obrmeit ¢pusuku. T. 3. KBanTtoBast ontika. ATOMHas CaHkT- https://e.lanbook.com/bg
¢usnka. dusnka TBepaoro Tena. druznka aTOMHOTO SIIpa U [etepOyp
AIIEMEHTaPHBIX YACTHIL: yIeOHOe Tocoone r: Jlaus,
2018
JI1.2 |Yepros A.T., O6mas ¢usnka Mocksa: | http://www.book.ru/bool
Bopobser A.A., KnoPyc,
Makapos E.®., 2020
Oszepos P. I1., Xpomon
B..
JI1.3 | Cagennes U. B. Kypc obreit ¢pusuku. T. 2. DeKTpuIecTBO U MAarHETH3M. CaHkr- https://e.lanbook.com/bg
Bomnbl. Ontrka: yaebHoe mocooue [eTepOyp
r: Jlanp,
2018




ABTOpBI, COCTABUTEIH 3arnmaBue Wznarensc Omn. agpec
TBO, TOJ
JI1.4 | Cagenbes U. B. Kypc obre#t pusuku. T. 1. Mexannka. MosekyaspHas CaHkr- https://e.lanbook.com/bg
¢m3mKka: yaebHoe mocobue IMetepOyp
r: JlaHsp,
2019
6.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIN 3arnaBue Wznarensc 3. angpec
TBO, TOI
JI2.1 [BopobseB A.A., 3agaqHuK 10 (hHU3HUKE Mocksa: | http://www.book.ru/bool
Yepros A.T'. KunoPyc,
2017
JI2.2 | ankapusa W.IT., Oobmas ¢usnka. COOpHHK 32124 Mocksa: | http://www.book.ru/bool
Kuppsnos A.IL., KnoPyc,
Kyb6apes C.1., 2019
Pazunosa C.M.

6.2 I/IH(l)OpMaIIl/IOHHbIe TEXHOJIOTYMH, UCIIOJb3YyEeMbl€ IPU OCYIIECTBJICHUHA OﬁpaBOBaTe.ﬂLHOFO nmpouecca 1mo IMCuuIJinHe

(Mony.Jio)

6.2.1 TlepeyeHb TMLEH3HOHHOIO U CBOOOIHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOIO0 00ecneYeHust

6.2.1.1

| MS Office

6.2.2 TlepeueHb MpoecCHOHATBHBIX 023 TaHHBIX H MH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

EctecTBeHHOHAY4HBII 00pa3zoBaTenbHbIN nopTai: http://en.edu.ru/

6.2.2.2

MexayHaponHas npodeccruoHanbHas 6a3a naHHbIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KoncynbranT mioc

6.2.2.4

T'apant ACIIMKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1

VyeOHble ayTUTOPHH AJIs MPOBEACHHUS 3aHITHI JEKIHOHHOIO THITA, YKOMIUICKTOBAHHBIC CIICLHATH3HPOBAHHOM
MeOeIBI0 M TEXHHIECKHMH CPEACTBAMH 00YUSHHMS: MyJIETHMEANITHOE 000pyJOBaHUE IS ITPEIOCTAaBICHUS yIeOHON
nH(popMaIH OOIBIION ayIUTOPHN H/HITH 3BYKOYCHIIMBAIOIIee 000pyIoBaHNE (CTAIMOHAPHOE WX IIEPEHOCHOE).

7.2

YdaeOHbIe ayAUTOPUH IS IPOBEACHUS 3aHATHH CEMHHAPCKOTO THITA, TPYIIIIOBBIX ¥ HHINBHYaIbHBIX KOHCY/IBTAIIHH,
TEKYILETO KOHTPOJISL U MIPOMEKYTOUHON aTTeCTallly, YKOMIUIEKTOBAHHBIE CIICIUATH3UPOBAHHON MEOETIBI0 U
TEXHUYECKUMH CPEACTBAMHU O0YUEeHHS: MyJIbTUMEANITHOE 000pyI0BaHNE W/UIN 3BYKOYCHIIMBAIOIEe 000pyIOBaHUE
(cTaroHapHOE MITH IEPEHOCHOE)

7.3

[TomerieHust U1 CaMOCTOATENbHON pabOThl, OCHALLICHHBIE KOMIIBIOTEPHOI TEXHUKON C BO3SMOXKHOCTBIO MOJKIIOYEHHUS K
cetr "MHTEpHET" M 00ECIIEUEHUEM JIOCTYIIA B AJICKTPOHHYIO HHPOPMAITHOHHO-00pa30BaTEIILHYIO CPEly YHHBEPCHTETA.

7.4

IMomerieHus s XpaHSHHS ¥ MPOQIIIAKTHIECKOT0 00CITy)KUBaHUS YIeOHOTO 000pyTOBaHHS

7.5

Jlabopatopuu, OCHAIIEHHbIE CIIEIHATbHBIM JTa00pPaTOPHBIM 000PYIOBAaHUEM:

7.6

JlaGopaTopus MEXaHUKH, BKIIOYAromas: 610k anekTpoHHbii ®M1/1, mammaa AtByna ®M11, mastauk MakcBemna
OM12, yuusepcanbHblil MasTHHK @M 13, masTHIK Obepbexa DM 14, moxyns FOxTa 1 Moxyns casura @M 19,
coynapenue mapos ®M17;

7.7

JlaGopartopust SyeKTprdYecTBa H MarHeTH3Ma, BKIovaromas: creHapl TKO aJekTpruuecTBa 1 MarHeTu3Ma, B TOM YUCIIe
ocimuniorpader C1-94, reHepaTopbl CUTHAIOB HU3K0YacTOTHBIE ['3-118, HCTOYHUKY MUTaHUS, Mara3uHbI COMPOTHBIICHHUH,
Habop momynerr OI1I;




7.8

JlaGopatopust ONTHKH, BKJIIOYAIOIIAsl KOMILUIEKT ONTHYecKoro obopyaoBanus PMC, B ToMm gncie: 6a3bl ONTHUECKON
CKaMbH, IOJIYIIPOBOJIHUKOBBIE JIa3€Phl C FOCTHPOBOYHBIM MOJYJIEM, (DOTONPHEMHUKH, HAOOp JIMH3, SKpaHbI ¢ MaclITabOHON
CeTKO#; aBToTpanchopmaTop oauodazubiit JTATP-2,5; kommiekT dommii.




