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1.I1acnopT padoueil mnporpaMMbl Y4eOHOM THUCHHILJINHBI
OV/I.12 ®usuka
1.1 O6snacTh NPpUMEHEHUSI MPOrPaAMMbI

Pabouas nmporpamMma y4eOHOM AMCIHUIUIMHBI SIBJISETCA YACThIO MPOTrPaMMBbI
MOJATOTOBKA  KBau(UUUpOBaHHBIX  paboumx, cayxammx (IIIIKPC) mo
npodeccusm:

15.01.05 Cpapmuk (py4HOI ¥ YACTHYHO MEXaHU3UPOBAHHON CBapKH
(HamJIaBKH)

BXOJSIIIUX B COCTaB YKPYMHEHHOW IPYMIbI CICIIUATBLHOCTEH:
15.00.00 MamnHOCTpOEeHUE

PaGouast mporpamma y4ueOHON IHUCHUIUTUHBI MOXET OBITh HMCIOJb30BaHa
npenogaBarensiMu CIIO ang ocymiecTBiIeHUsT MOATOTOBKH KBATM(PUITUPOBAHHBIX
pabouux, cioyxamux (ITTIKPC)

1.2. MecTo y4eOHOM NTMCHUIJIMHBI B CTPYKTYpe OCHOBHOI
npodgeccHOHAIBbHONH 00pa30BaTe/ILHOI MPOrpPaMMbI- 00111€00pa30BaTEIbHBIN
UK.

1.3. leau u 3agaun y4eOHOI TUCHUIUVINHBI — TPeOOBAHMS K pe3yJbTaTamM
O0CBOEHMS JUCHUILUIUHBI:

OcBoeHue cosiepKanus yueOHOM JuCHUIUTMHBI «Du3nka» odecrneurnBaeT
JTOCTUKEHUE CTYJACHTAMHU CIICYIONIUX Pe3yJabTATOB:

* IUYHOCHHbIX .

- YyBCTBO FOPJAOCTU U YBAKECHUS K UCTOPUU U IOCTUKEHUSIM OTEUECTBEHHOM
(u3nuecKkoil Hayku; PU3NYECKH TPaMOTHOE OBEACHHUE B PO(HEeCCHOHATBHOM
NeSTELHOCTU U OBITY TIPH 0OpaIlieHuu ¢ TprudOpaMu U YCTPOUCTBAMM;

- TOTOBHOCTbH K MPOJIOHKEHUIO0 00pa30BaHUsI U MOBBIIIICHUS KBATM(DUKAIIUK B
n30paHHOM nMpodeCcCHOHANBHON JAEATETHPHOCTH U 00BEKTUBHOE CO3HAHUE POJIH
(bu3HUEeCKMX KOMIIETEHIIMM B 3TOM; YMEHHUE UCTIOIb30BaTh TOCTHKCHUS
COBpPEMEHHOU (pr3MYecKON HAyKH M (PU3NUYECKUX TEXHOJOTUMN ISl TIOBBITIICHUS
COOCTBEHHOT'O MHTEIIJICKTYaJIbHOTO PAa3BUTHS B BEIOpaHHOU MTpo(eccroHanbHOM
NEATEIIbHOCTH;

- YMEHHE CaMOCTOSITEILHO J00BIBaTh HOBBIE JIJIs ce0s pu3nueckue 3HaAHUS,
UCIIOB3YS JIJIsl ATOTO JOCTYMHBIE HICTOYHUKY UH(POPMAITUHU; YMEHUE
BBICTPanUBaTh KOHCTPYKTUBHBIEC B3aUMOOTHOIIICHHS B KOMaH/IE MO PEIICHUI0
00IIMX 3a/a4;

- YMEHHE YIPaBJISITh CBOCH IMO3HABATEIIBHOU JIEATEIIbHOCTHIO, TPOBOAUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEUIEKTYaIbHOTO Pa3BUTHS,

* MemanpeomMemHuix:



- HCIIOJIb30BaHUE PA3IUYHBIX BUJOB MO3HABATEIBHOM IEATEIbHOCTH IS
penieHus: GU3NYEeCKUX 3a/1a4, IPUMEHEHHE OCHOBHBIX METOIOB
No3HaHUA(HAOIIOCHUS, OTIMCAHMS, U3MEPEHUS, DKCIIEPUMEHTA) JIJISl U3YUCHUS
Pa3IMYHBIX CTOPOH OKpYKarouleh AeCTBUTENBHOCTH;

- MCTI0JI30BaHUE OCHOBAHHBIX MHTEIIEKTYaJIbHBIX OMEPAIMii: MOCTAaHOBKH
3aauu, GOpMYIUPOBAHUS TUIIOTE3, aHAIN3A U CUHTE3a, CPABHUBAHUS,
0000111eHHsI, CUCTeMAaTU3aIusl, BbISIBJICHUE TPUUYMHHO-CIICICTBEHHBIX CBSI3EH,
MOKCKa aHAJIOTOB, (POPMYITHPOBAHUS BBIBOJOB ISl U3yUEHUS PA3IUYHBIX CTOPOH
¢uznyecKkux 0ObEKTOB, SIBJICHHUI U IPOIECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOAMMOCTh CTAJTKUBATHCS B TIPO(EeCCHOHATIEHOM cdepe;

- YMEHUE TEHEpUPOBaTh UJIEH U ONPENEIATh CPEACTBA, HEOOXOAUMBIE ISl UX
peanu3anuy; yMEHUE UCIIOJIb30BATh PA3IMYHbBIE ICTOYHUKH JIJIS1 TOJTYYECHUS
(¢u3nueckoil HHPOpMaALUH, OLIECHUBATh €€ I0CTOBEPHOCTD;

- YMEHUE aHAJIU3UPOBATh U MPECTABIATH HH(OOPMAIUIO B PA3IMYHBIX BUJAX;
yYMEHHE ITyOJIUYHO NPEICTABIATH PE3YJIbTaThl COOCTBEHHOTO MCCIIEI0BaHUS,
BECTH JIUCKYCCUH, TOCTYITHO U TAPMOHUYHO COUYeTasi CoAepKaHue U pOpMbl
npecTaBisgeMon nHhopMaIuy;

* NPeOMemHbIX.

- ¢(hOpMHUPOBAHHOCTH MPECTABIECHUN O POJIU U MecTe PU3NKU B COBPEMEHHOMN
HAy4YHOU KapTUHE MUPA; MOHUMaHUE (PU3NYECKON CYIIHOCTH HAOII01aeMbIX BO
BcenenHol siBeHui, poiau Gu3Nku B GOPMUPOBAHUH KPYro3opa u
(YHKUIHMOHATBHOW TPAaMOTHOCTH YeJIOBEKA JIJISl PEIICHUsI MPAKTHYECKUX 3a/1a4;
- BJIaJICHUE OCHOBOIIOJIATAOIUMH (PU3NYECKUMH ITOHATHUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMHU; YBEPEHHOE UCIIOJIH30BAHUE
(pU3HUECKO TEPMUHOJIOTHMH U CUMBOJIUKH;

- BJIaJIEHUE OCHOBHBIMU METOJaMHU HAYYHOTO TO3HAHUS, UCIIOJIb3yEMbIMHU B
(¢u3rke: HaOIIOIEHUEM, OITMCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHHUS
00pabaThIBaTh pe3yIbTaThl U3MEPEHUI, 0OHAPYKUBATH 3aBUCUMOCTDH MEXKITY
bu3HUeCKUMU BETUYMHAME, OOBSICHATD MOJIYYCHHBIC PE3YJIbTAThI U JCNIaTh
BBIBOJIBI; C(DOPMUPOBAHHOCTh YMEHUS PelIaTh (PU3NYECKUE 3a/1a4u;

- chopMUPOBAHHOCTH YMEHUS TPUMEHSTD MTOJTYYCHHBIC 3HAHUS 11 OObSICHEHUS
yCIIOBUI MPOTEKaHUs (PU3NYECKUX SIBJICHUH B IPUPOJIE, MPodhecCHoHATHHON
cdepe 1 17151 TPUHATUS TPAKTUIECKUX PEIICHUN B MTOBCETHEBHOM KU3HU;

- c(pOpMUPOBAHHOCTH COOCTBEHHOMU MO3UIUHU 110 OTHOIICHUIO K (PU3UYECKON
uH(pOopMaIK, MOJy4aeMOM U3 pPa3HbIX HCTOYHUKOB.

1.4 PexoMeHayeMoe KOJIMYECTBO YaCOB HA OCBOCHUE NPOIrPaMMbl yUeOHOI
AUCHUILINHBI:

MaKCUMaJbHOW yueOHOU Harpy3ku oOydaromerocs 406 yacoB, B TOM YHUCIIE:
00s13aTeNbHON ayIUTOPHOM yueOHOI Harpy3ku oOydvaromierocst 271 4acos;
CaMOCTOSITeNIbHOM paboThl oOydaromierocss 135 yacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0beM V4eOHOM TUCIUIIJINHBI M BUABI Y4eOHOW PadoThI

Bua yueOHoit padoThl Konuuecmeo
yacoe

MakcuMaiibHasi yueOHasi Harpy3ka (Bcero) 406
Oo0si3aTesibHAs ayIMTOPHAA y4eOHasi Harpy3Ka (Bcero) 271
B TOM YHCJIE:

Teopernyeckue 3aHATUS 249
JlaGopaTopHO- MPAKTUYECKUE 3aAHITHUS 22
CamocrosTenpHas paboTa 135

Hmozosan ammecmauus 6 ¢OPM€ IK3amena




2.2. TemaTu4yecKuil IJIAH U CO/IePKAHNE YUeOHON JTUCUUILIMHBI «DU3UKA)

HaumenoBanue Conep:kanue y4ye0OHOro MaTepuaJia, JadopaTopHble padoThl M MPAKTUYECKUE 3aAHATHS, O6bem | YpoBeHb
pa3aesioB U TeM CaMOCTOATeIbHAsA padoTa 00yUyaroumuxcst 4acoB | OCBOEHUsA
1 2 3 4
Conep:xaHue y4eOHOro MaTepuasa 3
®du3nka — HayKa 0 Ipupoje. ECTECTBEHHO - HAy4YHbIA METOJ] TO3HAHMUSI, €T0 BO3MOKHOCTU U IPAHUIIBI
MIPUMEHUMOCTH.
2
BrexeHie MonenupoBanue GU3HUECKHUX SBICHUN U MpoIieccoB. Posib SKCiepuMeHTa U TEOPUH B MPOIECCE MTO3HAHUS
Be/JIeHH .
npupoabl. usnueckue 3akoHbl. BXOIHON KOHTPOIIb.
CamocrosiTesibHAas padoTa CTyAeHTa: U3yYeHHE JICKIIMOHHOTO MaTepuania, MaTepraia yueOHuKa, 1
pedepatsl, TecToBast paboTa, MUHH-counHeHue «Pu3nKa — B )KM3HHU YETOBEKa»
Pazgen 1 Mexanuka 71
Conep:xaHue yueOHOro MaTepuasa
Mexannueckoe asuxenue. [lepememenune. [1yts. CkopocTs. PaBHOMEpHOE MPSAMOTUHEHHOE IBHKCHHE.
11K VYckopenue. PaBHOYCKOpPEHHOE NPSIMOJIMHENHOE IBUKEHNE. PaBHO3aMeUIEHHOE NPSIMOJINHENHOE 16 5
.1 Kunemaruka
nBxkenue. CBoboaHoe najgeHue. [IBmwkenue tena, OpolIeHHOro Mol YIiioM K ropu3oHTy. PaBHOMepHOe
JIBUKEHHE 110 OKPYKHOCTH.
ITepssiii 3akoH Hetorona. Cuina. Macca. mnynsc tena. Bropoii 3akon Hetotona. Tpernii 3akoH HeroToHa.
1.2 3akonbl HeroTOHA 14 2
3aKOH BCeEMUPHOro TAroteHus. I'paBurannonHoe nosue. Cuna tsoxectu. Bec. Cuibl B MEXaHUKE.
1.3 3akonbI 3aKkoH coxpaHeHus umiyIbca. PeaktuBHoe aBmwkenue. Pabota cuiibl. Momnocts. DHeprus. Kunerndeckas
COXpaHeHHe B sHeprus. [loTeHnManbHas sHeprust. 3aKOH COXpaHEHMsI IOJTHOM MeXaHndeckon sHepruu. [Ipumenenne 14 2
MeXaHHUKe 3aKOHOB COXPaHEHHUS.
JlabopaTopHbie paGoThl
2 2

MN3mepenne maccel Tena.




CaMocTosiTe1bHasi padoTa CcTyIeHTA: U3ydeHHUE JEKIIMOHHOTO MaTepraia, MaTepuana yaeOHuKa,

25
BBINIOJTHEHUE PACUYETHBIX paboT, TOMAIIHUE Ja00paTOpPHbBIE PadOTHI, pedepaTsl, IEMOHCTPALIHOHHBIEC paOOTHI.
Pa3znes 2 OcHOBBI MOJIEKYJJISIPHOH (PM3UKH M TEPMOIMHAMUKH 76
Coaep:xanue yueOHOro MaTepuaJa
OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETHYECKOM Teopun. Macca u pasmepsl MosieKyll. bpoyHoBckoe
2.1 OCHOBLI nswkenue. Auddysus. Cuibl U sHEPrusi MEXMOJIEKYIISIpPHOTO B3anuMojieiicTBusa. CTpoeHue ra3o00pa3HbIX, 6
KUAKUX U TBepbIX Tell. Ck .
MOJIeKY.ISIPHO- i epx es1. CKopocTH ABUKEHUS MOJIEKYII U UX U3MEpPEHUE
KHHETHICCKON [TapameTpsl cocTOsiHUS HeanbHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETHUYECKON TEOPUU
Teopun. Maeanbuetii | 1,5, Temnepatypa u ee usmepenue. ['a3oBbie 3aKOHbI. AOCOIOTHBIN HYJIb TEMIIEPATYPHI. 1
ras TepmoanHaMuuecKas IIKaga TEMIEPATYPbL. Y DPABHEHHUE COCTOSIHUSA UACAIBHOIO raza. MossipHast ra3zosast
IIOCTOSIHHASI.
OcHOBHBIE TIOHATHS U orpeneneHusi. Buytpenssist sneprusi. Pabora u teruiora kak (opMbl epeaadn
sHepruu. TernaoeMKOCTh. Y IeTbHas TeIIOEMKOCTh. Y paBHEHUE TeruioBoro 0ananca. [lepBblit 3aK0H
TepMOJMHAMUKH. AnuabatHelii mponecc.. [Ipuauun aeficteus teruoBoi Mamunbl. KI1J] TerninoBoro 12
asurarens. BTopoil 3aKOH TepMOAMHAMUKU. XOJIOAWIbHAS MallIYHA. TelIoBOM IBUTATElb.
2.2 OCHOBBI Ncnapenue u konaeHcanus. HaceimeHHbIN ap 1 ero cBocTBa. AOCOTIOTHASI K OTHOCUTENIbHAS BIAKHOCTh 4
TePMOHHAMUKH Bo3ayxa. Touka pocel. Kunienue. Ileperperslii map
XapakTepruCTHKA )KUJIKOTO COCTOSIHUA BelecTBa. [[0BepXHOCTHBIN CI0M )KUIKOCTH. DHEPIUs 6
ITOBEPXHOCTHOTO CJ104. SIBIEHUS HA TPAHULIE KUIKOCTH C TBEPABIM TenoM. KanwuisapHele siBieHus
XapakTepruCcTHKA TBEPIOTO COCTOSIHUA BEMIECTBA. Y IPYrUe CBOMCTBA TBEPIbIX TEN. 3aKoH ['yKa.
Mexanndeckne cBOMCTBA TBEpABIX Ten. [limaBieHne n kpucramumsanus 4
JlaGopaTopHbie padoThI 4




OHpGI[eJIeHI/IC MacCChI BO3/1yXa B KJIaCCC.

I/I3MepeHHe BJIAJKHOCTHU BO3yXa.

CamocrosiTeabHasi pa60Ta CTYACHTA: U3YYCHUC JICKIIMOHHOI'O MaT¢puralia, MaTcpuajia y‘Ie6HI/IKa,

cocTaBiieHue pedepaToB, OUCK JOMOIHUTENBHOM JTUTEPAaTyphl B HAYYHBIX U3JAHUSX, pacyeT (PU3NYECKUX 28
BEJIMYMH.
Pa3nesn 3 OCHOBBI 3J1eKTPOAUHAMUKHA 101
Conep:xaHue y4eOHOro MaTepuasa

DJNIeKTpUYECKHUE 3apsi/ibl. 3aKOH COXpaHeHus 3apsiaa. 3akoH Kynona. DiekTpudeckoe mosie.

Hanpspkennocts nosns. [punnun cynepno3uiuu noneid. Pabora cuit aeKTpocTaTu4eckoro mois.

[ToTenuuman nosst. PazHocts noteHuuanoB. CBs3b MEXAY HANIPSKEHHOCTBIO U PA3HOCTHIO MIOTEHLIUAJIOB.
3.1 DaekTpuueckoe

JusnexTpuku B 3nekTpudeckom node. [lonspusanus AM31eKTpUKOB. 16
noJse

[IpoBoHUKY B 3nekTpuueckoM nojue. KonaeHncatopel. DHeprus 3apspkeHHOrO0 KOHIEHCATopa.

VYcnoBusi, He0OX0AMMBIE SISl BOBHUKHOBEHUS U TIOJIIEPIKAHMS DIIEKTpUUECcKOoro Toka. Cuiia Toka u

IUIOTHOCTB TOKa. 3akoH Oma juig ydactka uenu 6e3 9/[C. 3aBUCUMOCTD NEKTPUUYECKOTO COPOTUBICHUS OT
3.2 3akoHbI MaTtepuana, JUIMHbI U MJI0MIa 1 NONEPEYHOTO CEYEHHUSI TPOBOIHUKA. 3aBUCUMOCTD 3JI€KTPUUYECKOTO 20
NMOCTOSIHHOTO TOKA CONPOTHUBIIEHUS MPOBOJHUKOB OT TEMIIEPATyphl. DNEKTPOJBHKYIIAs CHJIa UCTOYHUKA TOKa. 3akoH Oma

1utst montHoM 1enu. CoenHeHne poBoAHUKOB. 3akoH JIxxoyns—IJlenma. PaGora u MourHoCTh

ANEKTPUUECKOro Toka. TemnoBoe aeicTBue ToKa.
3.3 Daekrpuueckuni .

[MonynpoBoauuku. CoOOCTBEHHAsI MPOBOUMOCTD MOTYIIPOBOTHUKOB. [10TyITpOBOTHUKOBBIA O/, 4
TOK B

[ToynpoBoAHUKOBBIE TPUOOPHI.
MOJYNPOBOJHUKAX

MaruauTHoe nosie. BeKTop HHAYKIIMM MAarHUTHOTO oIS, JIeMCTBHE MarHUTHOTO MOJI HA MPSIMOJIMHEHHBIN

IPOBOJHUK C TOKOM. 3akoH Amnepa. B3zanmopelictBue TokoB. MarHutHseli notok. Pabora mo
3.4 MarauTHoOe moJie 8

NepeMeNIeHUIO POBOIHMKA C TOKOM B MarHUTHOM MoJjie. JleficTBre MarHUTHOTO TOJIS Ha JBUKYIIHICS
3apsia. Cuna Jlopenna. Onpenenenue yaeabHOro 3apsaaa. Y CKOPUTENH 3apSKEHHBIX YaCTHII.




3.5
JIeKTPOMATHUTHAS
UHIYKIHS

OnexkTpoMarHuTHas MHAYKUUsA. BuxpeBoe anekrpuueckoe noje. CaMOMHIYKIUSA. DHEPrUsl MATHUTHOTO
OJIA.

JlabopaTopHbie paboThI
Pacuer conpoTuBieHus pyu NapajsieIbHOM COETUHEHHH.
PacueT conpoTuBieHus IpU MOCIE0BATEIILHOM COEAMHEHUN

N3mepenne 3J1C 1 BHYTPEHHETO COMPOTUBIICHUS HCTOYHHKA TOKA.
N3Mmepenne yaenpHOro COnpoOTUBIIEHUS IIPOBOIHUKA.
OrnpezesieHre MOITHOCTH JIAMITH HAaKaJTMBAHMSL.

10

CaMocTosiTeIbHAsi paboTa CTYIEeHTA: N3ydeHHUE JICKIIMOHHOTO MaTepualia, MaTepruaia yaieOH1Ka,
cocraBjeHue pedeparos, pacueTsl (GU3NIESCKUX BETUYMH, PEIICHHE 33/1a4, CAMOCTOSATENLHBIE PA0OTHI 10
MPOBEJICHUIO IOMAIIHUX pedepaToB.

35

Pasznea 4 KoJsie0anus v BOJHBI

63

Conep:xanue yueOHOro MaTepuasa

4.1 Mexanuyeckue
KOJIe0aHus

Konebarensnoe neumxkenue. ['apmonndeckue konedanusi. CBOOOJHbIE MEXaHUUYECKHE KOJIeOaHMsI.
Jluneitnple MexaHWUYECKUE KoJe0aTenbHble cucTeMbl. [IpeBpalienre sHeprun npu KojiebaTeTbHOM
nBuxkeHnr. CBOOOHBIE 3aTyXalolIue MEXaHHYeCKHe Koyiebanus. BeIHYK/IeHHbIE MEXaHUYECKUE
KoneOaHus.

4.2 Ynpyrue BOJIHBI

[TonepeuyHbie ¥ TPOIOIbHBIE BOJIHBI. XapaKTEPUCTUKHU BOJTHBI. Y paBHEHUE MJIOCKON Oeryiiei BOJIHBbI.
Unrtepdepennus BoaH. [lonsatue o nudpaxkuuu BoaH. 3ByKOBBIE BOJIHBL. YJIbTPa3ByK U €ro
IIPUMEHEHHUE.

4.3
DJIeKTPOMATHUTHBIE
KoJIeOaHus

CBoOOHBIE ATIEKTpOMArHuTHeIC Konebanus. [IpeBpamienne HEPTUU B KoJie0aTeIbHOM KOHTYPE.
3aTyxarliue MIeKTpOMarHuTHeIe Konebanus. ['eHepaTop He3aTyxamux Koinebanuii. BeiHyK1eHHbBIS
AIEKTpOMarHuTHeIe Konebanus. [lepemennsblii Tok. ['eHepaTop nepemeHHoro Toka. EMKocTHOE 1
WHIYKTUBHOE COMPOTUBJICHUS TEPEMEHHOr0 ToKa. 3akoH OMa 115l 3JIEKTPUUECKOH LIeNHU MePEMEHHOTO
Toka. PaboTa 1 MOIIHOCTH MepeMeHHOTO ToKa. ['eHeparopsl Toka. TpanchopmaTopsl. ToOKH BBICOKOMA
yacToThl. [loryueHnue, nepenada u pacrpeneseHue dJIeKTPOIHEPTUH.

16




4.4
DJIeKTPOMATHUTHBIE
BOJIHbI

DJIeKTPOMAarHUTHOE T0JIe KaK OCOOBIN BHI MaTepHH. DIEKTPOMarHuTHbIe BOJHBL. Bubpatop ['epra.
OTkpbITHI KONeOaTenbHbIN KOHTYD. M300perenue paano A.C.Ilonossim. [ToHsITHE O paguoCBs3H.
ITpyMeHeHne JIEKTPOMArHUTHBIX BOJIH.

JlabopaTopHbie padoThI

W3yueHre 3aBUCUMOCTH MEPHOIa KOJICOAHUH HUTSHOTO (WJTU TIPYKHHHOTO) MasiTHUKA OT JUIMHBI HUTH (MJTH
Macchl Tpy3a).

CamocTosiTeqIbHAs DA00Ta CTVIEHTA: U3VICHHE JICKITMOHHOTO MaTepraia. Marepuana vieOHHKa.
coctaBieHne nedenaToB. nacueTsl GU3NYECKUX BETMYHH, PEIICHUE 33724, CAMOCTOSTEIbHBIE Pa0OTHI
110 IPOBEJEHUIO IOMAaIIHUX pedepaTos

21

Pa3zgea 5 Onruka

42

Conepxanune yueOHOro MaTepuajaa

5.1 Ilpupoaa cBera

CKOpOCTB pacipoCTpaHEeHHUs CBeTa. 3aKOHBI OTPaXKEHUs U IpelIoMJIeHHs cBeTa. [loHoe oTpakeHue.
JIunsel. ['ma3 kak onTudeckas cucremMa. Ontudyeckue mpuoops.

5.2 BoJHOBBIE
CBOJiCTBA CBeTA.

HNnrtepdepennus ceeta. KorepeHTHOCTh CBETOBBIX Jyueld. IHTepdepeHnns B TOHKUX MiIeHKax. [lonockl
paBHoil TonmuHbl. Konbua Hetotona. Mcnonb3oBanue nuHTepdepeHnn B Hayke U TexHuke. udpakuns
ceera. J[udppakuus Ha mienu B napajuienbHbIX dydax. udpaknuonHas pemerka. [lonarue o
ronorpaduu. [Monsipuszanus nonepeunsix BosH. [lonspuszanus csera. /[BoitHoe myuenpenoMieHue.
[Tonapounnsl. Jucnepcus ceera. Buasl cnektpoB. CriekTphl ucnyckanus. CeKTpbl TOTJIOMEHUS.
VYasTpaduoneroBoe u nHPpakpacHoe uznyuenus. Penrrenosckue nyun. X npupona u cBoiCTBA.

18

JlaGopaTopHbie padoThI

I/ISMepeHI/IC IMMOKa3aTeyid IMPCJIOMJICHUA CTCKJIA.

N3yduenne natepbepeHINN U AU PPAKIINKA CBETA.

CaMocrosiTebHAd DA00TA CTVIEHTA : U3VUEHHE JIEKITMOHHOTO MaTenralia. MaTenruana vaecOHUKA.
cocraBienne nedenaToB. nacueTsl hU3MYECKUX BEIUYUH, PEIICHUE 3a/1a4, CAMOCTOSATEIbHBIE PAOOTHI
110 IPOBEJICHUIO JIOMAITHUX pedepaToB

12

Pa3nesa 6 JjieMeHTbl KBAHTOBOM GU3HKHU

38




Conep:xaHnue yueOHOro MaTepuaJa

6.1 KpanroBas

ONTHKA KBanrtoBas runoresa [Inanka. ®oronsl. Buemnuii u Buyrpenauit ¢pororddexr. Tunsl 6
$oTO’TIEMEHTOB.
6.2 DH3NKA aTOMA Pa3ButHe B3II/10B HA CTPOCHHE BELIECTBA. 3aKOHOMEPHOCTH B @aTOMHBIX CIEKTpax Bojgopoa. AnepHas 6
) (nmanerapHas) moaenb atoma. OneiTel Pezeppopana Moaens atoma Bopopoaa no bopy.
KBaHTOBBIE T€HEPATOPHI.
PannoakTuBHOCTH. 3aKOH paiMOaKTUBHOTrO pacnaga. CrocoObl HAONIOACHUS U PErUCTpaluU
6.3 ®usnka 3apsHKeHHBIX yacTull. Dddekt BaBmiora —UepenkoBa. CTpoeHre aTOMHOTO sapa. SaepHbie 16
ATOMHOTO SiAPa peakiuu. MckyccTBeHHast paluOaKTUBHOCTL. JleneHue TsokenbIx saep. LlenHas snepHas peakuus.
S nepubit peaktop. IlonydeHne paguoakTUBHBIX U30TOIIOB U UX IpUMEHEHHE. bruosiornueckoe
JEeMCTBUE PAAMOAKTUBHBIX M3JIyYEHUN. DJIEMEHTapHbIE YaCTHUIIBI.
CamocTosiTeJibHAsl padoTa cTyJAeHTa: U3ydeHHe JICKIIMOHHOTO MaTepuala, MaTepruaia yaeOHuKa, 10
cocraBjeHue pedeparos, pacueTsl (GU3NIESCKUX BETUYMH, PEIICHHE 33/1a4, CAMOCTOSATENLHBIE PA0OTHI 10
MPOBEJICHUIO IOMAIIHUX pedeparos.
Pa3nes 7 IBosronus Beesnennoi 12
Coaepxxanue yueOHOro MaTepuaja
7.1 CtpoeHue u Hama 3Be31Has cucrema — [Nanmaktuka. [[pyrue ranaktuku. beckoneunocts Beenennoit. [lonsitue o 6
pa3BuTue Beenennoii | KocMonoruu. Pacmmpsioniascs Beenennas. Mozens ropsiueit BeeneHHOM. CtpoeHue 1 NpoucxoxIeHue
l"anakTuk.
7.2 JBosaouus 3Be31.
I'mnore3a o .
Teomosinennslit cunTes. [InobieMbl TepmMosinepHol 2HepreTuku. DHeprust ConHIa U 3BE3 . 3
NPOUCXOKIACHUS OBomronus 3Be31. [Ipoucxoxnenne ConHEYHON CUCTEMBI.
CosiHe4yHOI cuCTEMBI.
CamocrosiTesibHAas padoTa cTydeHTa: U3ydyeHHE JIEKIIMOHHOTO MaTepraia, Mareprasia yueOHuKa,
cocTaBJIeHHE pedepaToB, pacuyeThl (PU3NYECKUX BEIMYMH, pEIIEHUE 3a/1a4, CAMOCTOSTeNIbHbIE paOOTHI IO 3
MPOBEJICHHUIO IOMAIIHUX pedepaToB.
Bcero: 406




3. YCJIOBUA PEAJIN3AIIAN YYEBHOU JUCIUILINHBI
3.1TpeGoBaHusi K MUHUMAJbHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecrneYeHU 10
Peanuzanust yueOHON AUCIUTIIMHBI TpeOyeT HaIMUus: yueOHOTro KaOuHeTa
(1076370097
Kowmrnekt yue6HOM Mebenu: pabouee MecTo mpenogaBaTeisi, y4eHUUYEeCKUE CTOJIbI
— 15 wr., cryaes — 30 mT., yueOHas MOCK, MKad KHUKHBIM — 2 IIT., mKad s
npuOOPOB — 3 WIT., CTeJIaX — 4 IIT.

Texuuueckue cpencrsa o0ydenus: Mouutop Flatron "e245/17"/1280 x 1024 / 85
I'm-1 mr.

komnbioTep Celeron 2.4 Ghz/4GB/500 GB/-1 miT.

[Tpubops! neMoHCTpaIMOHHBIE 10 pa3nenam: «Mexanukay, «MonekymspHas
(bu3MKa U TEPMOJUHAMUKAY, «DNEKTPUYECTBO U MarHeTu3m», «I'eomerpuueckas
¥ BOJIHOBAsI ONITHKa»- 23 1T, MPpUOOpPHI JlabopaTopHbie-12 mT., HAOOp XUM.
NOCYZbl ¥ PUHAAIEKHOCTEH 17151 KabuHeTa Gu3UKHU-12 mT. YueOHO-HarIsIHbIe
CTEH/IbI-

«KBanTtoBas pusuka»; «MonekynspHas ¢pusnkay; «MexaHukay;
«QnexTpoauHaMukay; «Ontukay; «lllkana 371eKTpOMarHUTHBIX HU3ITy4YCHHI;
«Tabnuupl PU3NIECKUX BETUUNH

HarnsgHo-uHdopMallmoHHbIlE ~ MaTepUalbl:  NPE3EHTAalud,  BUACO(QUIbMBI.
[Mporpammuoe o6ecrieuenne: OC Windows, mporpammer nakera Microsoft Office.,
BUPTYaJIbHBIN 1a00PATOPHBINA MPAKTUKYM 10 (pu3nKe «DUZUKOHY.

3.2. UudopmannonHoe odecnevyeHne 00yueHust

Ilepeyens pexoMeHayembIX Yy4eOHbIX wu3AaHuii, HWHTepHer-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OCHOBHBIC HCTOYHHUKH:

Jmumpuesa B.®@. ®uzuka nis npodeccuii u crenuanrbHOCTENR TEXHUYECKOTO
npoduiist: y4eOHHK 1711 00pa30BaTENbHBIX YUPEKICHUN cpe.mpod. oOpa3oBaHuUs.
— M., 2021.

Jmumpuesa B.®. ®uzuka nis npodeccuii U crnenuanrbHOCTENH TEXHUYECKOTO
npoduis. COopHUK 3a1au: yued.mocooue 11t 00pa3oBaTeIbHBIX YIPEIKICHUI
cpen. nmpod. obpazoBanus. — M., 2017.

JImumpuesa B.®. ®uzuka nis npodeccrii U CrenuaibHOCTeH TEXHUUECKOTO
npodust. JIJabopaTopHbIM MPAKTUKYM: yue0.1moCoOus sl YUpEeKASHUN Cpe.
npod. oopazosanus / B.®.JImurpuena, A.B. Kopxyes, O.B. Myprazuna. — M.,
2017.

JlonoJTHUTEIbHbIE UCTOYHUKH:

Kacwvsanos B.A. inmoctpupoBaHHbIil aTiac no ¢usuke: 10 kmace.— M., 2010.
Kacwvanoe B.A. UnmoctpupoBanHbiii atiac mo ¢pusuke: 11 kmacc. — M., 2010.
Tpogumosa T.U., Dupco A.B. ®uzuka mist npodeccuii U crienuanbHOCTEH
TEXHUYECKOTO M €CTeCTBEHHO-Hay4dHOTro npoduneit: Coopauk 3amad. — M., 2013.
Tpogumosa T.U., Dupco A.B. ®uzuka mis npodeccuii U crienuanbHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYyqHOTO npoduiieit: Pemenus 3anau. — M., 2015.
Tpogumosa T.U., DupcoB A.B. duzuka. CinpaBounnk. — M., 2010.



Dupcos A.B. Puzuka 11 npodeccuii U CIIeNUaIbHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOTO TIPOodUIeH: yaIeOHUK st 00pa30BaTENBHBIX YUPEKICHUN
cpea.npod. oopazoBanus / moxa pea. T.W. Tpopumosoit. — M., 2014.
NuTepHeT-pecypesbl:

http://bio.1september.ru/ - razera «dusukay - npuaokeHue K «1 CEHTIOPS»
http://www.ecolife.ru/ - OdunmansHpiii callT xypHana «Pusnka »



4. KOHTPO.JIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEFHOU

JUCOUTLTAHBI

KoHTpons u oIleHKa pe3yabTaTOB OCBOCHHUS Y4YCOHOW IHCIUILIMHBI
OCYILECTBISAETCSA NPEINOAABATEIEM B IPOLECCE NMPOBEACHUS NPAKTUYECKUX
3aHATHUH W 7abopaTOpHBIX paboT, TECTUPOBAHUS, a TAKXKE BBINOJHEHUS
00yYarOUIMMHUCS UHAMBUAYAJIbHBIX 3a/IaHUN, IPOEKTOB, UCCIIEJOBAHUN.

Pe3yabTarsl 00yyenust

(OCBOCHHI)Ie YMEHUSI, YCBOCHHbLIC 3HaHI/lH)

DopMBbI U METObI
KOHTPOJISl U OLIEHKH
pe3yJbTaTOB 00yuYeHMSsI

OO6yuaronuics 10KEH YMETh:

-OIIUCBIBATh U OOBACHATH (PU3MUECKUE SBIICHUS U
CBOMCTBa TeN: JBW)KEHHE HEOECHBIX Tel W
UCKYCCTBEHHBIX CIIyTHMKOB 3€MJIM; CBOMCTBA T'a30B,
KUAKOCTEH M TBEPABIX TeJ, DSJIEKTPOMAarHUTHYIO
UHAYKINIO; PaclpOCTpaHEHUE 3JIEKTPOMArHUTHBIX
BOJIH; BOJIHOBBIE CBOICTBa CBETa; U3Iy4YCHUE U
MOTJIOIIEHHE CBETa aTOMOM; (hOTOA(PPEKT.

-OTJINYaTh TUTIOTE3bI OT HAYYHBIX TEOPHI

-JIe7IaTh BBIBOJIbI HA OCHOBE SKCIEPUMEHTAIBHBIX
JTaHHBIX;

-IPUBOJIUTH  TIPUMEPHI, TOKA3bIBAIOIINE, UTO:
HAOJIOICHUS U DKCIIEPUMEHT SIBJIFOTCS OCHOBOW TSt
BBIIBIDKEHUSI THIIOTE3 W TEOPUH, TO3BOJSIIOT
IPOBEPUTh HCTUHHOCTh TEOPETUYECKUX BBIBOJIOB;
dbuznyeckas TEOpHsS JacT BO3MOXKHOCTH OOBSCHSATH
U3BECTHbIC SIBJICHUSI TPUPOJBI M HayyHble (AKTHI,
IPEJICKa3bIBATh €IIe HEU3BECTHBIE (PAKTHI.

-IPOBOJUTH MPUMEPHI TPAKTUUECKOTO MPUMEHEHHUS
3HaHUW: 3aKOHOB MEXaHUKH, TEPMOIAMHAMHUKU U
JJIEKTPOJIMHAMUKHA B DHEPTETHKE; Pa3jIMYHBbIX BHUIIOB
DIIEKTPOMATrHUTHBIX M3IIyUYECHUW AJIS Pa3BUTHS Paano
U TEICKOMMYHHMKAllMWd, KBAaHTOBOW (U3MKK B
CO3JaHUHU SIIEPHOM SHEPreTUKH, J1a3€POB.

- BOCIIPUHUMATh U Ha OCHOBE MOJyYEHHBIX 3HAHUH
CaMOCTOSITEIILHO OLICHUBATh nHpOpMAITHIO,
comepxkamytocs B CMU, HWuHTepHeTe, Hay4yHO-
HOIYJISIPHBIX CTAaThsIX.

- TNPUMEHATH MOJIyY€HHbIE 3HAHUS JUISl PELICHUS
(bU3MYeCKHX 3a/a4,

-OMpeesaTh XapakTep (PU3MUECKOro mpoliecca Mo
rpaduky, Tadnuie, popmyie.

-U3MEPATH Psil PU3NUECKUX BEIMYUH, IPEACTABIISAA
Pe3yAbTaThl C YUETOM UX MOTPEITHOCTEH.

Texymuii KOHTPOJIb:

- UHJIWBUYaJIbHbINA U
(GbpOHTANTBHBIN ONMPOC B
X0JI€ ayAUTOPHBIX
3aHATUMH,

- KOHTPOJIb
BBITTOJTHCHUS
WHMBUAYJIbHBIX
3aaHUi.

- CEMHUHApPCKHUE
3aHSATHA

- TectupoBanue

- CamocrosTenbHas
pabora

- 3ammra pedepara

- 3ammTa COMaJIbHOTO
MpOEeKTa

- HaGmonenue 3a
BBIIIOJIHEHUEM 3aJaHuM
paKTUKyMa Mo (QU3HKE;

- [logroroBka n
BBICTYIUICHUE C JIOKJIA0M,
COOOIIICHUEM,
MIPE3CHTALIUEN;

- Pemienue
CUTYallMOHHOW 3a/1a4;

- O1nieHKa BBITIOJIHCHUS
KOHCIICKTa TEKCTa
ydeOHUKa, MOHOTpaduw;

- Jlenosas urpa;

- MoaenupoBanue u
pellleHre HeCTaHIapTHBIX

COLIMAJIBHBIX CUTYAlUM;

- 3amunTa TBOPYECKUX




- HCIIOJIb30BATh HpI/IO6peT€HHBIe 3HAHHA U YMCHUA
B HpaKTHqCCKOﬁ ACATCIIBHOCTHU N HOBCG,ZIHGBHOI?I
KU3HHU.

- 11 o0ecrneueHnst 0€301MacHOCTH
YKU3HEICITCIIbHOCTH B IIPOIIECCE UCITOIb30BaHUS
TPAHCIIOPTHBIX CPEACTB, OBITOBBIX AJICKTPOIIPHOOPOB,
CPEIICTB paJfio- U TEICKOMMYHHKAITMOHHOW CBSI3H.

- OLICHKM BJIMSIHUS HAa OpPraHu3M 4YesioBeKa U JIpyrue
OpraHU3Mbl 3arpsI3HEHUS OKPYKAIOIIEH CpeIbl.
-pallMOHAIBHOTO TPUPOJIONIOIH30BAHUS U 3AIUTHI

OKPYKaIOIIEN CPEIBI.

OO6yuaronuiicst 10HKEH 3HATh:

- CMBIC]I TIOHATUH: (PU3MYECKOE SIBIICHUE,
TUI0TE3a, 3aKOH, TEOpHsl, BELLECTBO,
B3aUMOJICHCTBHUE, 3JIEKTPOMAarHUTHOE II0JIE, BOJIHA,
¢GoTOH, aTroMm, aTroOMHOE SApPO, HOHHU3UPYIOLIEE
U3ITy4EHHs], IJIAaHETa 3Be3/a, rajJakTuka, BcereHHas.

-CMBICJT  (PU3UYECKUX BEJIMYMH: CKOPOCTb,
YCKOpEeHHe, Macca, CHJla, HMIYJbC, padorta,
MEXaHUYeCcKass dJHEpPrusi, BHYTPEHHSS  JHEprus,
aOCOJIOTHAs TeMIeparypa, CpelHsAs KHHETHYecKas
DHEPrus YacTUIl BEIIECTBA, KOJIMYECTBO TEIJIOTHI,
AIIEMEHTAPHBIN AIEKTPUYECKUH 3apsI.

-CMBICJT PUBHYECKUX 3aKOHOB KJIACCUUECKOM

MEXaHUKU, BCEMHUPHOTO TATOTEHUSI, COXPAaHEHUS
DHEPTUHU, UMITYJIbCA U AJIEKTPUUECKOTO 3apsija,
TEPMOJIMHAMHUKH, DJIEKTPOMATHUTHOU UHYKITUH,
dbotoaddexra.

-BKJIaJ] POCCUNCKUX U 3apyOekKHbIX yUEHBIX,
OKa3aBIIMX HauOoJIblIee BIMSHUE HA pa3BUTHE
(bu3HKH.

pabor;
U.T,]T

HTOrOoBbIN KOHTPOJIL

9K3aMCH




