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1. TIACHHOPT PABOYEW MPOTPAMMbBI OBIIIEOBPA3OBATEJILHOI'O
YUEBHOI'O IPEIMETA ®U3UKA
1.1. Ob6aacTh npuMeHeHusi padoyeil MporpaMmmbl
Pabouast mporpamMma 0011e00pa30BaTEIHLHOTO YUEOHOTO MPEaMETa SIBISETCS YacThIO OCHOBHOM
npodeccuonaibHON 006pazoBaTenbHOM porpammbl —[ITICC3 B coorBeTcTBUU ¢ ®I'OC 10 crienu-
ansHOocTH CITO 20.02.02 3amura B ype3BbIYaiiHBIX CUTYyaLMSIX.
MecTo 0011€00pa30BaTEJILHOIO Y4eOHOr0 NpeaMeTa B CTPYKType OCHOBHOI mpodeccuo-
HAJbHOH 00pa3oBaTe/IbHOM NMPOrpamMMbl:0011e00pa30BaTeNbHbI YUEOHbIN NpeaMeT BXOIUT
BOOIIIE00PA30BATEIHHBIA UK.
1.2. llean u 32724 001I€00PA30BATEIHLHOI0 YU€OHOT0 MpeaMeTa — TPeOGOBaHNUs K pe3yabTa-
TaM OCBOEHUsI y4eOHOIr0 nmpeaMeTa.
OcBoenue conepxkanus yueonoro npenmera «dusuka» odecrneynBaeT JOCTHKEHUE CTYICHTAMU
CIIEYIOIINUX Pe3yJabTATOB!

JUYHOCHHBIX:

— 4YyBCTBO TOPJIOCTU U YBKEHUS K UCTOPUU U JOCTHUIKEHHSIM OTEUECTBEHHOMN (PU3NYECKON HAyKU;
¢u3nUecKy rpaMOTHOE MOBEACHUE B IPO(EeCCHOHANBHOM NeSITeTbHOCTH U OBITY IIPU OOpAIlEeHUH ¢
npubopaMu U yCTPOUCTBAMH,

— TOTOBHOCTH K NMPOJODKEHUIO 00pa30BaHMs U MOBBILIEHUS KBAIM(UKAIMK B U30paHHOM mpodec-
CHOHAQJIBHOM J€SITETHHOCTH U O0ObEKTUBHOE OCO3HAHME POJIU (PU3NIECKUX KOMIETSHIIUI B 3TOM;

— yYMEHHE HUCHOJb30BATh JOCTHKEHHS COBPEMEHHON (hPM3NYECKON HAyKU U (PU3NUYECKUX TEXHOIOIHH
JUISL TIOBBIIIEHUSI COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO Pa3BUTHUSB BHIOPAHHOH MpoQecCcHOoHaTbHON
NeSITeNIbHOCTH;

— yYMEHHE CaMOCTOATENBHO NOOBIBaTH HOBBIE IS ce0si (M3NUECKHE 3HAHUS, UCTIOIB3Ysl JUIsl 3TOTO
JOCTYIHBIE UCTOYHUKU MHPOPMAIUH;

— yMEHHE BBICTpAaUBATh KOHCTPYKTHBHBIE B3aMMOOTHOIICHUS B KOMaH/E IO PEHICHHIO OOIIUX 3a-
nau;

— YMEHHE yIpaBJIsiTh CBOEH MO3HABATENIbHOM JESITENbHOCTHIO, IPOBOIUTH CAMOOLIEHKY YPOBHS COO-
CTBEHHOT'O MHTEJIEKTYaJIbHOTO Pa3BUTHS;

MemanpeomMemHuix:

— UCHOJb30BAaHUE PA3UYHBIX BHUJIOB MO3HABATENLHOMN EATEIBHOCTH AJS pelieHUusApU3nIeCcKux 3a-
Jlad, IPIMEHEHNE OCHOBHBIX METOIOB TO3HAHUS (HAOIIOACHUS, OMMCAHUS, U3MEPEHUSs, IKCIIEPH-
MEHTA) JUIS U3YUYEeHHsI Pa3IMYHbBIX CTOPOH OKPY>KaIOLIeH 1eHCTBUTEILHOCTH;

— HCIIOJIb30BaHME OCHOBHBIX MHTEJUICKTYaJIbHBIX OINEpPAIMii: IIOCTAHOBKH 3a/1a4d,(hOpMYITHPOBAHUS

TUTIOTE3, aHaJu3a U CHHTE3a, CPaBHEHUs, 00OOIICHUS, CUCTEMATH3alli1, BBISIBJICHUS MPUIMHHO-
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CIIEZICTBEHHBIX CBSI3€H, OUCKA aHAJIOroB, (POPMYJIMPOBAHUS BBIBOJOB Ul M3YyUEHHs pa3IMYHbIX
CTOPOH (PU3NYECKUX OOBEKTOB, SIBJICHUH U IPOLECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJUMOCTb
CTaJIKUBAThCS BIPO(eCCHOHAIBHOU cdepe;

yYMEHHUE IeHepupoBaTh UACH U ONPEIEATh CPEICTBA, HEOOXOAUMBIE JJISl MX pealn3aluy;

YMEHHE UCHOJIb30BaTh PAa3IUYHble UCTOYHMKH JUIS MOJIydeHUs: GU3n4ecKkoil uH-hopMaiuu, ore-
HUBATh €€ JOCTOBEPHOCTD;

YMEHHUE aHAJIM3HPOBATh U MPEACTABIATh HH(POPMALIUIO B pa3IMYHBIX BUJAX;

yMEHHE MyOJUYHO IPEICTABIATh PE3yJbTaTbl COOCTBEHHOI'O MCCIIEJOBAaHUS, BECTUANUCKYCCHHU,
JOCTYITHO ¥ TapMOHMYHO COYeTas cojiepkanue 1 (opMsl IpeacTaBiasieMoit HH(popmaiuuy;
npeomMemmblx:

Cc(OPMHPOBAHHOCTH NPEACTABICHUN O POJIM U MecTe (PU3MKH B COBPEMEHHOW Hay4dHOH KapTuHE
MUpa; TOHUMaHue (PU3MUYECKON CYIIHOCTH HAOMI0IAaeMbIX BO BeenenHoii sBieHuil, ponu Gu3uKu
B (popMHpOBaHUU Kpyro3opa U (yHKIHMOHAILHOUIPAMOTHOCTH YeJIOBEKa JUIsl peLICHHs IpaKThye-
CKHUX 3a/1ay;

BJIQJICHUE OCHOBOIIOJIATAlOUUMHU (PU3NUECKUMH MOHSTUSIMH, 3aKOHOMEPHOCTSIMM,3aKOHAMU U
TEOPHUSMHM; YBEPEHHOE HCII0JIb30BaHHE (PU3NUECKON TEPMUHOIOTUMH CUMBOJIUKHY;

BJIaJIeHHE OCHOBHBIMU METOJAaMU HAyYHOI'O [IO3HAHUS, UCIIOJIb3YEMBbIMU B (PU3UKE:HAOIIOACHUEM,
ONMCAHUEM, U3MEPEHUEM, DKCIIEPUMEHTOM;

yMeHus1 o0pabaTbIBaTh pe3yJbTaTbl U3MEPEHUH, OOHAPYKUBATh 3aBUCUMOCTBMEXTY (PU3NUECKU-
MU BeJTMYUHAMH, OOBSICHATD MOJTY4YECHHBIE PE3yJIbTaThl U JIENaTh BHIBOJIBI,

c(OPMHPOBAHHOCTh YMEHUS pemiaTh (pU3nuecKue 3a1auu;

Cc(OPMHPOBAHHOCTb YMEHUS PUMEHSTD MTOJTyUEHHbIE 3HAHUS JUIsl OOBSCHEHMS YCIIOBHM NMpOTeKa-
HUS (pU3MUYECKUX SIBIEHUI B MpUpoe, NpodecCHoHAIbHON cdepen Ui NPUHATHSA TPAKTHYECKUX
pELICHH B TOBCEHEBHOW KU3HU;

c(OPMHPOBAHHOCTH COOCTBEHHOM MO3UIMH MO OTHOLIEHHIO K (PM3NYECKON MH(POpPMALUH, TOTY-

JaeMoil 13 Pa3HbIX UCTOYHUKOB.

1.3. Ko1u4ecTBO 4acoB HA 0CBOeHHE Padoyeil MporpaMMsbl 0011e00pa30BaTEILHOI0 Y4€GHOT 0
npeaMeTa:

MaKCHUMaJIbHOW y4eOHOW Harpy3ku cTyieHTa — 260 yaca, B TOM 4uCIIE:

00s13aTeTLHOM ayIUTOPHOM YIeOHOM Harpy3Ku cTyaeHTa — 173 Jacos,;

CaMOCTOSITENIbHOM paboThI CTyneHTa — 87 4acoB.



2. CTPYKTYPA U COAEP)KAHUE OBHIEOBPA30OBATEJIBHOI'O
YYEBHOI'O IPEIMETA

2.1. O0Bbem 0011€00pa30BaTEILHOIO YUeOHOr0 NpeIMeTa U BU/AbI YueOHO# pado-

ThI
Buabl yueOHOM padoThI O0bém yacoB
MaxkcumanbHas ydyeOHas HArpy3Ka 260
Oobs13aTe1bHAA ayUTOPHAA y4eOHAs HArpy3Ka (Bcero) 173
B TOM YUCJIE!
nabopaTopHbIe pabOTHI 24
MPAKTUYECKUE 3aHATHUS 12
KOHTPOJIbHBIE pabOThI 8
CamocrosiTesibHasi padoTa CTYJ€eHTOB (BCEro) 87
B TOM YHCJIE:
— opopmiieHne 1a00paTOPHBIX pabOT 12
—  o(opMIIcHHE IPAKTHIECKUX PabOT 6
— pedepar Mo 3aJaHHON TEMaTUKE 28
— TMOATrOTOBKA COOOIIEHUH 110 3aJaHHON TEMATHKE 11
— TMOATOTOBKA JOKJIAJIOB IO 3aJJaHHON TeMaTUKeE 15
— COCTaBJICHUE OMOPHBIX KOHCIIEKTOB, CO3/IAHUE MYJIb- 15
TUMEIUHHON TPOLYKIIUH
Hrorosas arrecranus B gopme 3K3aMeHa




2.2. TEMATHUYECKHU IUVIAH U COJIEP)KAHUE OBIIIEOBPA30BATEJIBHOI'O YYEFHOI'O ITPEJMETA «®HU3UKA»

HaumeHoBaHue pas-
AeJIOB M TeM

Conep:xxanue y4e0OHOIo0 MaTepHaJia, JJadopaTopHble PadOThI M MPAKTHYECKUE 3aHATHS, Ca-
MOCTOSITeJIbHAs padoTa CTY1eHTOB, KypcoBasi padoTa (IIP0eKT) (eciu npedycmompenvl)

O0BeM yacoB

YpoBeHb
OCBOEHUS

1

2

4

Pasznen 1. BBenenune

w

Conep:kaHue y4e0HOTr0 MaTepHuaJia

®usuka — Hayka o npupoge. dusuka U METOAbl HAyYHOro no3HaHusA.  Pusnka Kax
Hayka. EcTecTBeHHOHay4HBI METO/ IO3HAHUS OKPYIKAIOIIEr0 MUPA, €r0 BO3MOKHOCTHU U I'pa-
HULBI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHsI B MIpoLiecce NO3HaHUs Npupoasl. Moaennposa-
HUe QU3NYECKUX SBJIEHUH U MpolieccoB. Pojb sKCIieprMeHTa 1 TEOpUHU B IPOLIECCE MTO3HAHUS
npupoasl. Hayunslie runoressl. @usndeckue 3akoHsl. Pusnueckue teopun. PU3ndecKue BEu-
yuHbl. [lorpenrHoctu n3Mepenust pU3NUeCKUX BeIUUMH. [ paHUIIbl MIPUMEHUMOCTH (u3nye-
CKHUX 3aKOHOB U Teopuil. [IpuHuun coorBeTcTBHsL. OCHOBHBIE 3JIEMEHTHI (PU3NUECKON KapTUHBI
Mupa. 3HaueHue GU3UKH NIPU OCBOCHUH CIIEHUATBHOCTH «3allUTa B Ype3BbIUalHBIX CUTYallU-
AX».

JlabopaTopHbie padoThI

ITpakTnyeckue 3aHATHS

KoHnTpoJibHbIe padoThI

CamocTrosiTesibHAasi padoTa CTY/1€eHTOB
BeinosnHeHNe MHAMBUYaIbHBIX 3aJaHHUN:
Counnenue no Teme «Pusnka B TBOeH Oynymieil creruaabHOCTI»

Paszgea 2. Mexanuka

61

Tema 2.1. Kunema-
THKA

Conep:xkaHue y4eOHOIro MaTepuaja

OcHoBbl KHHEMaTUKU. Mexannueckoe ABmxeHue. I1yTs, Tpaekropust, nepemenienue. OTHO-
CUTEJIBHOCTb JBIKCHMS. PaBHOMEpHOE NPAMOIMHEHHOE IBHKeHUE. PaBHOIIEpeMEHHOE IPsAMO-
JIuHeHoe ABKeHne. CKOpOCTh, YCKOPEHHE U MEpEMELICHHE ITPU NPSMOJIIMHENHOM paBHOMEp-
HOM U paBHOIIEpEMEHHOM JBWKeHUAX. ['padukn neuxenus.CroboaHoe nageHue ten. [Buxke-
HHE Tena, OPOIISHHOTO MOJI YIJIOM K TOpU30HTY. PaBHOMEpHOE ABMKEHHE M0 OKPYKHOCTH.
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1.2

JlabopaTopHbie padoThl

IIpakTH4yeckue 3aHATHS




Buasl MeXaHM4YeCKOTO IBHKEHMUS

KonTpoJibHbIe padoThl

CamocTrosiTe/ibHasi padoTa CTY/IEeHTOB

[ToaroroBka npe3eHTanuil N0 U3y4YEHHBIM TEMaM.

Odopmnenue oT4era Mo MPaKTUIECKOMY 3aHSITHIO.

[ToaroroBka cooOmieHus 1Mo Teme «/[BrmkeHne Teaa nepeMeHHOM MacChh»y

Tema 2.2. 3aKoHBI
MexaHnuku Herorona

Conep:kaHue y4eOHOIro MaTepuaJia

[Tpunmun otHocuTensHocTH ['anunes. [lepsiil 3akod HeroTona. Cuita. Macca. Ummynsc. Bto-
poit 3akoH HptoTona. OCHOBHOM 3aKOH Kjaccudyeckoi auHamuku. Tpetuit 3akon Herorona. Ilpo-
SIBJICHUE, YUYET U UCIOJIb30BaHue 3aKOHOB HbI0TOHA B TEXHUKE.

3aKoH BceMUpHOTo TAroreHus. I'paBuraunonHoe noue. Cunsl B ipupoje. Cnoxenue cui.Cuiia
TsokecTH. Cuila TpeHus, YIPYrocTu, Bec, HeBecoMocTh. CriocoObl H3MEpeHHsl MacChl Tela.
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1.2

JlaGopaTropHblie padoThI
W3yyenue cuibl TpeHUs

IIpakTH4eckue 3aHATHA
['paBUTalIMOHHBIE CUJIBI

KouTpoJbHbIe padoThl

CamocrosiTesibHAas padoTa CTy1eHTOB
BrimonnHeHne HHANBHTY aJIbHBIX Pa0OoT:
MOJrOTOBKA MIPE3EHTAIMH M0 N3yUYEHHBIM TeMaw,
MOATOTOBKA COOOIIEHHUS 10 TeMe (TI0 BBIOOpY):

— IlpenckasarenbHasi cuiia 3aKOHOB KJIACCHUECKOW MEXaHUKH.

— 3aKOHbBI MEXAHUKHU U JIBUKEHUS HEOECHBIX TEll.

— Pa3Butne KocMHYECKHX HCCIIEI0OBAaHUH.

— I'paHu1pl NPUMEHUMOCTH KJIAaCCUYECKOM MEXaHUKU.
Odopmiienre oTyeTa Mo MPAKTUIECKUM U JIAOOPATOPHBIM 3aHSATHSIM.
Hanucanue pedepara (Tema 1o BeiOopy):

— MHcaak HproTOHa — OCHOBAaTeNb KJIACCUYECKON MEXaHHUKH.
— Tanuneo 'anuneit — ocHOBATENb TOYHOI'O €CTECTBO3HAHUS.
— Ot ¢uszuku Apucrorens o ¢usuku Herorona

Tema 2.3. 3aK0oHBI

Coaep:xanue yueOHOro MaTepuaJia
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CoOXpaHE€HHUs B MExa-
HHKE

I/IMHyHLC. 3akoH COXpPaHCHUS UMITYJIbCA. PeaktuBHOE JABHIKCHUC. Pabora cuibl. PaboTa moTeH-
OUaJIbHBIX CHUII. Mexanandeckas MOIIHOCTb. 3H€pFI/IfL Kunernueckas u NMOTCHIMAJIbHAsA SHCPIrus.
3aKoH COXPAHCHUA DHCPIUH B MCXaHUYCCKUX IMPOLCCCaX. KHI[ MCXAaHU3MOB.

JlabopaTopHblie padoThl

IIpakTHYecKkue 3aHATHSA

KonTposabHbie padoThI
KonTponbhas pabota no pazueny «MexaHuka»

CamocrosiTesibHAas padoTa CTy1eHTOB
BrinosiHeHHE JOMAIIHUX 3a1aHUK.
BoinonHenne HIUMBUYadbHBIX padoT:
MIOArOTOBKA MTPE3EHTALMM 110 U3YUEHHBIM TEMAM;
MOATOTOBKA cOO0IIEeHNs (Tema 1o BEIOOPY):
— Pabora 1 MOIIHOCTh MEXaHU3MOB.
—  VYuer KIIJI Mmexanu3mos.
Hanwucanue pedepata (Tema no BeiOopy):
—Ponp K. 3. II1071K0OBCKOTO B pa3sBUTHH KOCMOHABTHKHU.
—Cepreii [1aBnoBuy KoposieB — KOHCTPYKTOP M OpraHU3aTOp IPOU3BOJCTBA PAKETHO-
KOCMHUYECKON TEXHUKH.

Pa3zngen 3. OcHoBEI

MOJIEKYJIsIpHO# ¢u-

3UKH ¥ TEPMOJIUHA-
MHUKH

51

Tema 3.1. OcHOBBI
MKT

Conep:xanue y4eOHOro MaTepuasia

ATOMHUCTHYECKAs TUIIOTE3a CTPOCHUS BELIECTBA U €€ HKCIIEPUMEHTaJIbHbIE T0Ka3aTenbcTBa. Oc-
HoBHBIC TIoJioskeHUst MKT, ux ombiTHOEe 000CHOBaHME. Pa3zMepsl U Macca MOJICKYJT 1 aTOMOB.
Bbpoynosckoe nukenue. uddyzusa. Cussl U 9HEPTHUs MEKMOJIEKYISIPHOTO B3aUMOICHCTBUS

JlabopaTopHblie padoThl

[IpakTnyeckue 3aHATHA

KouTpoJbHbIe padoThl




CamocTosiTe/ibHasi padoTa CTY/1€HTOB
BI)IHOJ'IHGHI/IC I/IHI[I/IBI/I)IyaJ'II)HBIX pa60T:
MOATOTOBKA MPE3EHTAIIH 110 H3yUYEeHHBIM TEMaM,
MOATOTOBKA cO00IIeH s (TeMa 1o BHIOOPY)

— PaSJ'II/IqHI)IC THUITOTC3bI CTpOCHI/Iﬂ BE€IIeCTBA

Tema 3.2. I'a3bl.
CaoiicTBa mapos.

Coaep:xaHue yueOHOro MaTepuaJia
MomnekysipHOe CTpoeHue ra3zoB. Mojenb uieanbHoro ra3za. CKOpOCTH ABUKEHUS MOJICKYJ U UX
u3mepenue. JlaBnenue raza. OcuoBHoe ypaBHenune MKT uneanbHoro raza. AGcontoTHas TeM-
nepaTypa Kak Mepa CpeIHEeH KWHETHYECKOW YHEPTHUU TEIJIOBOTO JABWKEHUS YACTHUI] BEIIECTBA.
[Tpubops! a5 U3MEpPEHUs TEMIIEPATYPHI.
VYpaBHeHHE COCTOSIHUS HIeIbHOTO raza MeHnneneeBa-Kiaiinepona. MossipHas razoBasi IOCTO-
stHHas. ['a30BbIC 3aKOHBI.
Ucnapenue u konaeHcanus. HacbleHHbIN 1 HEHACBIIIIEHHBIN Tapbl, UX CBOMCTBA. 3aBUCH-
MOCTh TEMIIEPATYPhl KATICHUS KUKOCTH OT JaBlieHusi. AOCONIIOTHAS U OTHOCUTENbHAS BIaX-

HOCTb BO3ayXa. Touka pochl.

1.2

JlaGoparopHblie padoThI
1. HaGmroneHue 3aBUCUMOCTH 00bEMa JaHHON MaccChl T'a3a OT TeMIIEpaTyphl.

2. OmpeneneHue BIQXKHOCTH BO3/yXa

HpaKTuqecmle 3aHATUSA

KonTpoJbHbie padoThI

CamocrosiTesibHasi padoTa CTy1eHTOB
BrinosiHeHNE JOMAIIHUX 3aJaHUN.
CocraBieHre OMOPHOT0 KOHCIIEKTA 0 TEME:
— IIpuGops! 115 U3MEPEHUS TEMIIEPATYPHI.
Odopmiienne otyeTa o 1a00paTOpHbIM paboTam
Brinonnenne MHAUBUYadbHBIX padoT:
MIOArOTOBKA MIPE3EHTALMM 110 U3YUEHHBIM TEMaM,
MOATOTOBKA cO00IIeH s (TeMa 1o BRIOOPY):

— Ileperpetslii map U €ro UCMOJIb30BAHUE B TEXHUKE
Hanucanue pedepara (Tema no BeiOopy):
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— Muxaun BacuibseBrd JIOMOHOCOB — yU€HBINM SHIIUKIIONIEIUCT.
— MouJtekynsIpHO-KMHETHYECKAS] TEOPHS UACATBHBIX Ta30B: OT JPEBHOCTH /10 COBPEMEHHO-
CTH.

Tema 3.3. ZKuakoctu

Conep:xaHue y4eOHOro MaTepuasa

MounekysipHOE CTpOEHUE KUAKOCTEN U UX XapAKTEPUCTUKU. [I0BEpPXHOCTHBIN CIION KUAKOCTH.

HOBerHOCTHOG HaTs2KCHUC. :‘)HepFI/IH IIOBEPXHOCTHOT'O CJIOA. CMaunBaHue. KaHI/IJ'IJ'IHpHHC sAB-
nenus. Poias cMayuBaHus U KalmUJITAPHBIX SIBIICHHUI B npupoac U TCXHUKC.

JlabopaTopHbie padoThI

HpaKTuqecmle 3aHATUSA

KonTpoJbHbie padoThl

CamocrosiTesibHast padoTa CTy1eHTOB
[ToaroroBka cooOIieHus (Tema 1o BEIOOPY):
— Ponb cMaunBaHUS B IPUPOJE U TEXHUKE.
— Ponb KanuuIpHBIX SBICHUN B IPUPOJIC U TEXHUKE.
— TemnoBoe pacmMpeHne KUIKOCTEN.
Harmmcanwne pedepara (Tema o Beioopy):
— Hanorexnonoruu B Poccun.
— Poccuiickue yuenbsle 1 HobeneBckas mpemusi B 00J1aCTH MOJIEKYJIIpHON (DU3HKHU

Tema 3.4. TBepabie
Teaa

Conep:xanue y4eOHOro MaTepuasa
MonekynsipHoe cTpoeHue TBEPABIX Tell. AMOpdHBIE U KpUCTAJUTHUECKHE Tesna. MexaHndeckue
CBOMCTBa TBEPBIX TeN U MatepuaioB. Jlepopmanus. 3akon 'yka.

1.2

JlaGopaTopHbie padoThI
Onpenenenne KeCcTKOCTU IPYKUHbBI

[IpakTnyeckue 3aHATHSA
MoJieKyJIsIpHOE CTPOEHHUE )KUIKOCTEH, ra30B, TBEPABIX TEIL.

KouTtpoJbHbIe padoThl

CamocrosiTesibHast padoTa CTy1eHTOB
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[ToaroToBKa OTYETOB MO JTAOOPATOPHBIM U MPAKTHUECKUM 3aHITHSIM
BrInosTHeHMEe HHIUBUTY aTbHBIX pa0oT:
MOATOTOBKA COOOIIEHUsI (TeMa Mo BBIOOPY):

— IlmactMaccel, uX MIpUMEHEHHE.

— Komno3unnoHHble MaTepUabl.

— llpuMeHeHue )KUIKUX KPUCTAIUIOB B TPOMBIIIICHHOCTH.

Conep:xaHue y4eOHOro MaTepuasia
OcHOBHbBIE TIOHATHUS U OIpeiesieHusl. BHyTpeHHss sHeprus u cnocoOsl €€ n3menenus. Padora B
TepMoauHamuke. TemnoeMkocTs. YaenbHas TernoeMKocTh. Temnooomen. KomuuectBo Temo-
Thl. YpaBHEHHE TemioBoro Oamanca. TeruioBoil GamaHc aBurareneil. TerioBoe paciIupeHue
TBepAbIX Tel. [IpuHiun paGoTsl cucteMbl oxnaxaeHus.[lepBblil 3aK0OH TEPMOJIMHAMUKU U €rO

npuMeHeHue K u3onpoueccam. [punmun padoter quszensHoro asurarens.KII[l termimooro n8u- > 2
rarens.Bropoii 3akoH TepmonnHaMuku. XonoauibHble MamuHbl. [Topsinok u xaoc. HeoOpatu-
MOCTb TEIIJIOBBIX MPOIECCOB. TEIUIOBbIE IBUraTENIN U oXpaHa npupoibl. CocTaB U TOKCUYHOCTD
Tema 3.5. Tepmoau- | BbIxJaonHbIX ra3os JIBC. KOHTpOJIb 3@ BEIXJIONHBIMU Ta3aMH.
HAMMKA
JlaGopaTopHblie padoThI -
I[MpakTnyeckune 3aHATHS -
KouTpoJbHbie padoThl 1 3
KonTponbHas pabota no pazaeny: «OCHOBBI MOJIEKYJISIPHON (PU3UKK U TEPMOJIUHAMUKIY.
CamocTrosiTesibHAasi padoTa CTY/1eHTOB
—  YueOHblii mpoekT 1o TeMe «IIpo0aembl IK0JIOTHH, CBA3aHHBIE C UCIIOJIB30BaHUEM TEILIO- 4
BbIX MAIlIUH.
Paznen 4. Daekrpo- 66
AUHAMHKA
Conep:xanue y4eOHOro MaTepuasa
Tema 4.1. Dextpu- DnexTpuueckue 3apsbpl. 3aKOH COXpaHEHMs 3apsiaa. DINEKTpU3alus Tell. 3aLuHTHbze MepBI IIpH
TPAHCIIOPTUPOBKE HE(PTETPOAYKTOB U 3alPAaBKU TEXHUKH TOTUTMBOM. DJIEMEHTAPHBIA AJICKTPHYC- 8 1.2

YE€CKO¢€ 110J1¢

ckuil 3apsan. 3akoH Kynona. Onexrpuueckoe none. HanpsokeHHOCTB anekTpudeckoro noss. Pa-
00Ta 3JEKTPUYECKOrO MOJIsl 110 NepeMelleHuI0 3apsiia. Pa3HOCTh MoTeHIMaIoB. DKBUIIOTEHIU-

12




aJIbHBIE TIOBEPXHOCTH. CBA3b MEKIY Pa3HOCTHIO MOTEHIMAIOB U HANPSKEHHOCTHIO OJHOPOIHOIO
aneKTpudeckoro mnosis. [IpoBOAHMKM M JUAJIEKTPUKA B OJHOPOJHOM DJIEKTPHUYECKOM IIOJIE.
OneKTPOEMKOCTh KOHAEHCATOpA. DHEPrus 3JIEKTPUUYECKOro IoJs KoHAeHcaropa. IIpumeneHnue
KOHJIEHCAaTOPOB.

JlabopaTopHbie padoThI

HpaKTuquKne 3aHATUSA

2,3
1. Daektpuueckoe nojue

KouTtpoJibHbie padoThl
CamocTosiTe/ibHasi padoTa CTY/IeHTOB
BrinonHeHne MHANBUAYATBHBIX Pa0OT:
MOATOTOBKA MPE3EHTALMM 110 U3YYEHHBIM TEMaM,
MOATOTOBKA COOOIIEHUs (TeMa 1o BEIOOPY):

— 3ammTHBIE MEPHI MPU TPAHCTIOPTUPOBKE HEPTEIPOIYKTOB M 3aMpPaBKU TEXHUKH TOTLIH-

BOM.

— DIeKTpu3anus: 3a U IPOTHUB.
IToAroToBKa OTYETOB MO MPAKTUYECKUM 3AHSATHSM.
Conep:kaHue y4e0OHOIro MaTepuaJia
Onexktpudyeckuii Tok. Cuna toka. [lmoTtHocTh Toka. Hampsixenue. M3mepenue cuiibl TokKa U
HanpspkeHus. COnpoTUBIEHNE MPOBOAHUKOB. 3aBUCUMOCTH AJIEKTPUUYECKOTO COMPOTUBIICHUS OT
Marepuaia, JUIMHBI ¥ IUIOIIAIA TOTIEPEYHOTO CEUCHHS MPOBOJIHUKA. 3aBUCUMOCTH COIPOTHUBJIC-
HUS MPOBOJHHMKA OT TemrepaTypsl. 3akoH Oma ais ydactka uenu. CoeanHEeHne MPOBOJHUKOB.

Tema 4.2. 3aKOHLL DNEeKTPUYECKHUE LETH U UX BI/II[BI.BJ'ICKTPOI[BUI/DKYIHM{ cuia. DHepreTudeckue mpeoOpa3oBaHusl B 2
10CTOSIHHOI0 TOKA UCTOYHHKE ToKa. 3akoH Owma jua monHoM renu. CoenuHeHHMEe WCTOYHUKOB TOKAa B Oara-

peto.Pabora u momHOCTh TOKa. 3akoH JIkoynsa-JIeHia. DnekTponarpeBaTenbabie Tprudopsl. Ko-
POTKOE 3aMbIKaHUE, IJIaBKUE MPEAOXPaHUTENIN. buMeTaminueckue npegoXpaHuTeI MHOTOKpaT-
HOT'O JE€HCTBUS.
JlabopaTopHblie padoThI:

1. CoenuHeHHE MPOBOJHUKOB 2,3

2. HV3mepeHune cONpOTHBICHHS TPOBOIHUKA C MTOMOIIBIO0 aMIIEpMETpa M BOJIETMETPA.
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3. Usmepenue D3/IC 1 BHYTpEHHEI0 CONPOTUBICHUS UCTOYHUKA TOKA

HpaKanecmle 3aHATUSA

KoHnTpoJibHbIE padoThI:
KonTponbHas paboTa o Teme «3aKOHbI IOCTOSIHHOTO TOKa.

CamocTosiTesibHAsA padoTa CTY/I€HTOB
BrinosiHeHUE JOMAIIHUX 3a1aHUH.
Boinonnenne nHIUBUYadIbHBIX padoT:
MOATOTOBKA MPE3EHTALMM 110 U3YYEHHBIM TEMaM,
MOATOTOBKA cOO00IIeH s (TeMa 1o BRIOOPY):
— Amnnpe Mapu Amrnep — OCHOBOIIOJIOKHUK 3JIEKTPOHHAMUKHU.
— Paboter Anekcanapo Boinbra.
— JKwuszsb u TBOpuecTBO ['eopra Cumona Oma.
CocraBnieHre OMOPHBIX KOHCIIEKTOB IO TEMaM:
— bumerannuueckue npeaoxpaHUTEIN MHOTOKPATHOTO JAEUCTBUS
[ToAroTOBKA OTYETOB MO JIA0OPATOPHBIM U MPAKTHUYECKUM PabOTaM.

Tema 4.3. DuexTpu-
YeCKHH TOK B pa3-
JIMYHBIX cpeaax

Conep:xanue y4eOHOro MaTepuasia

DNEeKTPUYECKU TOK B MeTajllaX. 3aBUCHUMOCTb YJIE€JIbHOTO CONPOTUBICHUS METAILIOB OT
Temmneparypbl. CBEpXIIPOBOIUMOCTh. DIEKTPUUECKUNA TOK B MOTYNpoBOoaHUKaX. CoOCTBEeHHAs U
MpUMECHas MPOBOJIUMOCTH MOJYIPOBOJHUKOB. DIIEKTPOHHO-ABIPOUHBIN nepexo. [lomymnpoBos-
HUKOBBIA MoA. TpaH3UCTOp. DIEKTPUUYECKUN TOK B JJIEKTPOJIMTAX. 3aKOH 3JIEKTponu3a. Tok,
UIYIIUA Yepe3 3JIEKTPOJIUT, NP 3apsaKe akkymyJsitopa. [I[puMeHeHne 31eKkTpoiin3a B TEXHUKE.
DJIEKTpUYECKUI TOK B razax. CaMOCTOSITEbHBIN U HECAMOCTOSITEIBHBIN pa3psabl B ra3ax. Bubl
pa3psAloB U MX HCIOJb30BaHHUE B TEXHUKE. MOJIHMS, MpaBuiia MOBEJACHUSI YEJIOBEKa BO BpPEMs
rpo3bl.IlonsTHE 0 TTa3Me. DIEKTPUUECKU TOK B BaKyyMe. DIIEKTPOHHO-ITy4YeBas TpyOKa.

JlaGopaTopHbie padoThI

IIpakTnyeckue 3aHATHSA

KonTposabHbie padoThI
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CamocTosiTe/ibHasi padoTa CTY/1€HTOB
BrimonHenue noMamnigux 3agaHuid.
CocTtaBiieHHE OTIOPHBIX KOHCIEKTOB IO TEMaM:
— IlpumMeHeHue >1MEeKTPOIN3a B TEXHUKE
— DJeKTpOHHO-Ty4YeBas TpyOKa
—  IloaynpoBoJHUKOBBIE JATYUKHA TEMIIEPATYPHI.
Hammcanne pedepara mo remam (Tema mo BeIOOpY):
— bunonspHbie TpaH3UCTOPHI.
— MonHus — ra3oBbli pa3psl B IPUPOIHBIX YCIOBHSIX.
Y4eOHbIi POEKT (TeMa 1o BEIOOPY):
— Buapl anexTpuueckux paspsaioB. DIEKTPUUECKHUE pa3psibl Ha CIIyKOe uenoBeKa.
— Ilma3ma — 9yeTBepTOE COCTOSIHME BEIIECTRA.

Tema 4.4. Maruur-
HOE 1oJIe

Conep:kaHue y4eOHOro MaTepuaJia

B3anmoneiicTBre TokOB. MarHuTHOE MOJIE M €ro CBOMCTBA. MarHuTHas UHAyKIUA. Maraur-
HBI MOTOK. 3ak0oH Ammepa. PaboTa mo nepeMenieHuto mpoBOHUKA C TOKOM B MarHUTHOM TIOJIE.
DNeKTpOMarHuThl, WX NpuMeHeHue. [IpuHIUI AEUCTBUS DIEKTPOU3MEPUTETHHBIX TPHOOPOB.

2
JleiicTBEe MarHUTHOIO MOJI Ha ABMKyIMecs 3apanael. Cuna JlopeHua, e€ npumenenue. Ormpe-
JIeJIEHNE yIeIbHOTO 3apsia. Y CKOPUTENH 3apsKeHHBIX YacTUll. MarHUTHbIE CBOWCTBA BEILIECTBA.
[Tapa -, nua-, peppomMarHeTUKH.
JlabopaTopHbie padoThI
IIpakTH4eckue 3aHATHA 23
1

XapaKTepUCTUKU MAarHUTHOTO IOJIS

KonTpoJsbHbie padoThl

CamocrosiTesibHAast padoTa CTy1eHTOB
BrinmonHenne noMamniHuX 3agaHuil.
CocraBiieHHE ONOPHBIX KOHCIIEKTOB I10 TEMaM:

— DJIEKTpOMAarHuThl U UX IPUMEHEHUE
[ToaroroBka oT4eTa Mo MPaAaKTUYECKOMY 3aHSITHIO.
Jloknana o Teme (Tema mo BeIOOPY):
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— YckopuTenu 3apsiKEHHbBIX YaCTHIL.
— Huxona Tecna: )k13Hb 1 HEOObIYAMHbBIE OTKPBITHUS.

Tema 4. 5. DuexkTpo-
MATHUTHasI HHYK-
uus

Conep:kaHue y4e0OHOIro MaTepuaJa

SIBrieHME PIEKTPOMArHUTHON MHAYKIMH. 3aKOH 3JIEKTpOMarHuTHOM uHAyKuuu. [IpaBuiio Jlexna.
Buxpeoe anexrpudeckoe noje. [IpumeHenue 3neKTpoMarHUTHOM UHIYyKUMH. CaMOMHIYKIIHS.
NHayKTUBHOCTh. DHEPrUusi MarHUTHOTO MOJs. B3auMOCBS3b 371EKTPUYECKOTO U MArHUTHOIO TO-
Jed. DIEKTPOMArHuTHOE TOJIE.

JlabopaTopHblie padoThbI:
N3yuenue 3aBucumoctu 3/1C UHIYKIIMK OT Pa3IMYHbIX ApaMETPOB

2,3

HpaKanecmle 3aHATUSA

KouTtpoJubHbie padoThl:
KoHTponpHas paboTta 1o pa3aeny « JIeKTPOITHAMIKA)

CamocrosiTe/ibHasi padoTa CTY/I€HTOB
[ToaroroBka ot4era 1o JadbopaTopHOM padoTe.

Pa3pea 5. KoJebda-
HHUA ¥ BOJHBI.

19

Tema 5. 1. Mexanu-
yecKHe M 3J1eKTPo-
MATHHUTHBIE K0J1e0a-
HUSA

Coaepixanue yueOHOro MaTepuasa
Konebatenpabie npmwkeHus. ['apmMonnyeckne konebanus. AMIUIUTY 1A, IEPUO, 9acToTa, (asza
konebOanuii. [IpumMepbl MEXaHUYECKUX U JIEKTPOMArHUTHBIX KojeOaTenbHbIX cucteM. [IpeBpa-
IICHNUE DHEPIr'nu B K01€0aTeIbHBIX CUCTEMAX.

Bremnyxnennsie konebanus. [lepuon, yactora, (ha3a BBIHYXKACHHBIX KoleOaHMi. PezoHaHC.
ABTokonebaTenbHble cucTeMbl. [IpumMepsl BBIHYKICHHBIX MEXaHHMUECKUX KoyieOaHU, UX Bpe-
HOC BJIUSAHUC U YUCT PC30HAHCA.

[TepeMeHHBIN TOK KaK BBIHYXKJEHHBIC KojieOaHus. JleicTByroIIee 3HAaUCHHE TOKA U HampshKe-
HUs. AKTI/IBHOQ, CMKOCTHOC, MHAYKTUBHOC COIIPOTHUBJICHUA B LCIHU NECPECMCHHOI'0 TOKaA. 3akoH
OmMa g SJIEKTPUYECKOW LEeNu TMEPEMEHHOro Toka. ['eHepaTop MEpEeMEHHOro TO-
ka.Tparcdopmarop. OCHOBBI ANEKTPOIPUBOAA.

[lepenaya u HMCMONb30BaHKUE AIIEKTPOIHEPTUU. DJIEKTPOHHBIE BBIIPSIMUTENIN U CTaOUIN3aTOPHI;
9JIEKTPOHHBIE YCHIINTEIH; 3JICKTPOHHbIE TeHEPATOPhl U U3MEPUTENbHbIC TIPUOOPHI.

[lepenaya ¥ UCIONIL30BAaHUE JIEKTPOIHEPrUuu. IlepcreKTUBbI pa3BUTHS AIEKTPOIHEPTETUKH B
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CTpaHe.

JlabopaTopHbie padoThI:

Tema 5. 2. Mexanu-
YeCcKHe M 3JIeKTPOo-
MArHUTHBIE BOJIHbI

M3mepenune yckopeHusi CBOOOIHOTO MaJACHHUs C IOMOIIBIO MasTHUKA 23
IIpakTUYeckue 3aHATHS
KourtposbHbie padoThi: 3
CamocTosiTe/ibHAsA padoTa CTY/I€HTOB
CocraBiieHHE ONTOPHOI'O KOHCIICKTA!
— IlepcniekTHBBI pa3BUTHS AIEKTPOIHEPTETUKHU B CTPAHE
— Hcnonb3oBaHuE 31EKTPOIHEPTUU B TPAHCTIOPTE.
— IIpousBoacTBO, epenadya U UCIOJIb30BAHUE AJIEKTPOIHEPTUH.
[ToaroroBka oTuera no 1abopaTopHO paboTe.
Conep:xanue y4eOHOro MaTepuasa
Bonna. [Toniepeunas u npojionbHas BoiHa. [[mHa, CKOPOCTH BOJIHEL. Y paBHEHHE TUIOCKOH Oe-
rymed BoiHbl. MHTepdepennnn u audpakius MEXaHUYECKUX BOJIH. 3BYK, 9XO, YIbTPa3BYK.
3BYKOBas 4aCTOTa MEXaHUYECKUX KOJIeOaHU. 2

DNEeKTPOMarHUTHOE MoJie KaKk OCOObIM BHUJ MaTepuu. DJIEKTPOMArHUTHBIE BOJHBI U UX CBOM-
ctBa. OTKpBITHIN KonebaTenbHbIN KOHTYp. M300perenue paano A. C. [TonoBeiM.
[Mpunuun panunorenedonHoit cwszu. Ilpocreitmuit paguonpuémuuk. I[lomexu panuonpuémy,
sKkpaHupoBaHue.Paguonokanus. Pazsutue cpeacts cBsi3u. [IoHsATHE O TEIEBUICHUH.

JlabopaTopHbie padoThbI:

IIpakTHYeckue 3aHATHSA

KonTpoJsbHbIe padoThI

CamocrosiTe1bHAast padoTa CTYAEHTOB:
CocraBiieHHE ONIOPHOTO KOHCIEKTA [10 TEMaM:
— PasBurue cpeacTs cBsA3u
— Ilonarue o TeaeBUACHUU
Hanwucanue pedepara no reme:
— Pagmocmor
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— @wusuka u My3bIKa
— BumasHMe 3Byka Ha OpraHusM 4esloBeKa.
— CoBpeMeHHas CIIyTHUKOBAs CBA3b.

Pa3pen 6. OnTuka

23

Tema 6.1. Ilpupoaa
cBeTa

Conep:kaHue y4eOHOIro MaTepuaJia

OnexkTpoMarHuTHas npupoja ceera. CKopocTh CBeTa. 3aKOHbI OTPAXKEHUS U PEIIOMIICHHSI CBETA.
[TonmHoe oTpaxenne. CBeToBOABL. ONTHUYECKHE IEMEHTHI MPHOOPOB ocBemeHus. Cuia cBeTa.
JIun3bl. ['1a3 kak ontuyeckas cucreMa. OnTuyeckue npruoOopsl.

JlaGopaTtopHbie padoThbI:
Onpenenenue mokasaressi MPeJOMIICHHs CTEKIIa

2,3

IMpakTnyeckue padoThi:

KonTposabHbie padoThbI:

CamocTosiTesibHAsi padoTa CTYyIeHTOB:
[ToaroroBka qokiaja mo TeMe:
— Cnoco0sl onpesienieHus: CKOPOCTH CBETA.
— OnTrueckue mpuOOPHI B MOKAPHOM JIEe.
Pedepar no Teme:
— [I'nma3 xak ontuyeckuii npubop. Akkomoaanus. JledexTsl 3penus.

Tema 6.2. BosiHOBBIE
CBOHCTBA CBeTA.

Conep:kanue y4eOHOro MaTepuaJia
KorepentHocts BosH. nTepdepenius u e€ npuMmeHeHue B TexHuke. dudpakuus ceera. [u-
¢bpakunonHas pemerka. Jucnepcus cera. Ilomsipuzanus ceera.
DNEeKTPOMAarHUTHHIE U3ITyYeHUs Pa3IMYHbIX AUANa30HOB JAJIUH BOJH: HHPPAKPACHOE, yIIb-
TpadroaeToBOE, PEHTI€HOBCKOE H3mydeHus. VX cBoiicTBa, mpumenenus. Bunel cnextpos. Pac-
CEesTHUE U MOTJIOoLIeHIE. DKOJIOTHYECKUE TPOOIEMBI.

JlaGopaTtopHbie padoThbI:
W3mepenne IMHbI CBETOBOM BOJIHBI C ITOMOIIBIO TU(MPAKIIMOHHON PEIICTKH.

2,3

IIpakTH4eckne padboThl

KonTposabHbie padoThI
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CamocrosiTesibHAs padoTa CTYAeHTOB:
[ToaroroBka ot4eTa mo gabopaTopHOi padoTe.
Hanucanue pedepata o teme (Tema 1o BeiOopy):
— Teopus usera. Ilcuxonorust Boctpusitys 1Beta. @U3NKOXUMHUS LBETA.
OnTHueckue sBIEHUS B IPUPO/IE.
[loaroroBka nokmnana mo Teme:
— Jludpakuus B HaeH KuU3HU.
— Tonorpadus u e€ npumenenue.

Tema 6.3 OcHoBBI
cnenuaJbLHOl Teo-
PHUH OTHOCHTEIbHO-
CTH.

Conep:kaHue y4e0OHOIro MaTepuaJa
HNHBapuaHTHOCTH MOAYJISI CKOPOCTH CBeTa B Bakyyme. [locTynatel DiiHmTelHa. [IpoctpancTBo u
BpeMst CTO. CBsi3b Macchl U HEPTUU CBOOOIHON YACTHUIIBI. DHEPTHUS TTOKOSI.

JlaGopaTopHblie padoThI

IIpakTHyeckne padoThl

KonTpoJsbHbIe padoThI:
KontponbHas padota no pazaeny: «OnTukay.

CamocrositesibHasi padoTa CTYJACHTOB:

Pa3zgen 7. DiieMeHTBI
KBaHTOBOH (U3UKHU

30

Tema 7.1. KBanto-
Basl ONTHKA

Conep:xaHue y4eOHOro MaTepuasa

I'umote3a M. [1nanka o kBantax. KBanTtel. BHentHuii u BHyTpeHHuit hororddexr. @orodddexr
1 ero 3aKoHbl. YpaBHeHue pororddexra Diinmreiina. [Ipumenenue hotodddexra B TEXHUKE.
I'unotese ne bpoilsisg 0 BOJHOBBIX CBOMCTBaxX cBeTa. KopiyckyisspHO-BOJIHOBOM gyanu3M. Coot-
HOIIIEHHE HeomnpeaeneHHocTen ['eiizendepra. Xummuueckoe nericTere ceeta. Ero mpuMenenne B
CBETSIINXCS KPacKax, UCMOIb3YEMBIX Ha IOPOKHBIX 3HAKAX U IIKAJIAaX MPUOOPOB.

JlabopaTopHblie padoThI
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IIpakTnyeckue 3aHATHA:
XapaxTtepuctuku hotodddexra

KonTpoJibHbie padoThl

CamocTosiTe/ibHasi padoTa CTY/I€HTOB
Brimongenne noManigux 3agaHuil.
[ToaroroBka oTueTa Mo MPaKTHUECKOH padoTe.
Hamucanwne pedepara o reme:

— MWMzobpaxenue 3D

—  ®oTORIEMEHTHI.

Tema 7. 2. Puzuka
aToMa

Conep:kaHue y4e0OHOIro MaTepuaJia

Pa3BuTtHe B3rnsq0B Ha cTpoeHue BemectBa. OnbiTel Pesepdopna. [lnanerapuas Mmoaens atoma.
KBanrtoBble noctynatsl bopa. CriekTpsl nciryckanus v norjouieHus. CnekTpajibHbIi aHaau3 u
ero npumMenenue. Jlazep. Poib ydeHbIX B cO3JaHIH KBAHTOBBIX T€HEPATOPOB.

JlaGopaTopHblie padoThI

I[MpakTnyeckue 3aHATHS

KonTpoJibHbIe padoThl

CamocrosiTesibHAas padoTa CTy1eHTOB

Tema 7.3. ®Pusuka
aTOMHOTO siipa

Coaepixanue yueOHOro MaTepuasa
Monenu ctpoeHus aTOMHOTO siipa. M3otonsl. SnepHbie cumbl. JlepekT Macchl U SHEPTUs CBA3U
anpa. PanquoakTuBHOCT. 3aKOH paJiMOAKTUBHOIO paclaja U €ro CTaTUCTUYECKUN XapakTep. o-,
B-, y-uznyuenusi. Meroapl 0OHapyK€HUS MOHM3UPYIOUIMX H3IydeHH. Bumasl noHusupyroiero
U3y4eHus. BiusiHie HOHU3UPYIOLIETr0 U3TyYEHHs Ha )KUBBIE OPraHU3Mbl U 3all[UTa OT HETO.
Henenue saep ypana. Llennas peakuus. SaepHsiil peaktop. SaepHas suepretuka. Biusinue
MOHM3UPYIOLIETO U3TyYEHMsI Ha KUBbIE OPTaHU3MBbl U 3aIUTA OT HETO.

DOnemeHTapHble yacTulibl. PyHIaMEHTaIbHbIE B3aUMOIEHCTBHUS.

11

JlaGopaTtopHbie padoThbI:
M3yueHne TpeKoB 3apsHKEHHBIX YacTHll 1o hoTorpadusm

ITpakTnyeckue padoThi:
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KouTtpoJbHabie padoThl
KontposnbHas paboTa no pazaeny: « 2JIeMEeHThl KBAHTOBOW (DU3UKID)

CaMmocrosiTe1bHasi padoTa CTYICHTOB:
OT4er 1o MpakTUYECKUM U J1a00paTOpHBIM paboTam.
Hanwucanue pedepata o teme (Tema 1o BeiOopy):
— IIpoGiiema TepMosAEpHOI SHEPTETUKH
— JSlnpa 3Be3[ Kak eCTECTBEHHbIN TEPMOSIIEPHBIN PEAKTOP
— HcTopust OTKpBITHS 2JIEMEHTAaPHBIX YaCTHIL
— IlonmyueHue paguoaKTUBHBIX U30TONOB U UX IPUMEHEHUE
— llenHble saepHbIC pEaKIUU
— HcTopust OTKpBITHS OCHOBHBIX 3JIEMEHTAPHBIX YaCTHIL
— Mup srr1eMeHTapHbIX YacTHIL
— PaauoakTuBHOE U3Ty4YeHHE: 3a U IPOTUB.
— Dkojoruueckue npodyieMsl U BO3MOXKHbIE TyTU MX PEIICHUSI.

Pa3pen 8. IDposronus
Bceaennoii

Conep:xanue y4eOHOro MaTepuasia
Conneunas cuctema. 3Be3/bl U UCTOYHUKHU UX HEpruu. COBpeMEHHBIE MPEICTABICHUS O TIPO-
ucxoxaennu u sBosrorun ComHiia u 3Be3. ['anaktuka. [IpocTpaHCTBEHHBIE MacIITa0bI
HaOmo1aeMoit BceneHHOM. [IpuMeHUMOCTh 3aKOHOB (PU3UKHU AJis 00BICHEHUS TPUPOIBI KOCMU-
YECKUX 00BEKTOB.

JlaGopaTopHbie padoThI

IIpakTnyeckune 3aHATHS

KouTpoabHbie paGoThi
HTorosasi KOHTpOJIbHASA padoTa

CamocTosiTesibHAsi padoTa CTYyIeHTOB:

CocTaBiieHrE OTIOPHBIX KOHCIEKTOB IO TEMaM:
— T'eonenTpuyeckas v reMOLEHTPUYECKasi CUCTEMa MUPa
— Onpenenenue paccTosiHUS 10 HEOECHBIX TeJl M UX MacChl
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Mopeiu 3eMii ! TUIaHET
dusndecKue yCIoBHs Ha TUTAHETAX U UX aTMOC(EpPhI

Bcero: 260

Jl1sl XapaKTepUCTUKU YPOBHSI OCBOCHHS yUeOHOT0O MaTepralia UCIIONIb3YIOTCS CIeIyIoIne 0003HaYCHNUS:

1. — o3HakoMuTENbHBIN (Y3HaBAHUE PaHEE N3YUEHHBIX 0OBbEKTOB, CBOMCTB);

2. — penpoAyKTUBHBIN (BBIIOJHEHHUE NEATEIBHOCTH 110 00pa3ily, HHCTPYKIIUHU WU IOl PyKOBOJICTBOM);

3.— HpO,ZLYKTI/IBHHﬁ (HJ'IaHI/IPOBaHI/Ie H CaMOCTOATCIIbHOC BbIIIOJIHCHUEC ACATCIIBHOCTU, PCICHUC HpO6H€MHLIX 33.,[[8.‘{).
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3. YCJIOBUA PEAJIM3ALINU OBIIEOBPA30OBATEJIBHOI'O
YYEBHOI'O IIPEAMETA

3.1.Tp660BaHI/Iﬂ K MUHUMAJIbHOMY MAaTC€PUAJIBbHO-TEXHUICCKOMY o0ecrneyeHHI0

Peanuzamus o61eo0pa3zoBaTensHOrOy4eOHOTO MpeaMeTa TpedyeT HauYus yaeOHOro Kaou-

HeTapU3UKH.

OobopynoBanue y4eOHOro kaduHeTa Pu3UKM:
-pabodne mMecTa 10 KOJIMYECTBY CTYACHTOB;

-pabodee MecTo Mpero1aBaTels,

-KOMIUIEKT y4eOHO-METOUYECKON JOKYMEHTAIIHH;
-HATJISITHBIE TIOCOOUS: JeMOHCTPAIIMOHHBIC TUTAKATHI, Pa3TaTOYHBIA MaTEpHa;
-BHJICOTEKA TI0 KYpCY;

-yueOHbIe (PHIIBMBI IO pa3jiesiaM y4eOHOro MpeaMeTa,
KomruiekTsl 1a00paTOpHBIX U MPAKTUYECKUX PaboT.
TexHuuyeckue cpeacTBa 00y4eHHs :

-KOMITBIOTED,

- MyJIbTUME/Ia KOMILIEKC,

- CTCHAbI AJIA BBIIIOJTHCHUA J'Ia60paT0pHLIX pa60T.

3.2. UndopmannonHoe odecnevyeHne 00yueHust

Ilepeyenb pexkomeHayeMbIX Y4eOHbIX M3AaHuii, HTepHeT-pecypcoB, AOMOJHUTEIbHOM

JINTEpaTypbl
OcHogHble uCmOYHUKU

1. ImutpueBa B. ®. ®usuka i npodeccuil U crnenuanbHOCTEN TEXHUYECKOro Mpouis:
y4eOHHUK JUIs 00pa3oBaTEIbHBIX YUPEXKAECHUIN cpeHero mpodecCHOHAIBLHOIO 00pa30BaHMUs.
-M.,, 2014 r.

2. ImutpueBa B. ®@. ®usuka ansg npodeccuid U CrenUaTIbHOCTEH TEXHHUYECKOTo MpOoduIIs.
Coopuuk 3amad: yueb. [Tocobue mist oOpazoBaTenpHBIX yupexaenuii cpea. [Ipod. Ob6pazo-
BaHuA. — M., 2014.

Jlonoanumensnule ucmouHuKku

1. Kabapaun O. ®. ®uzuka, CipaBounble Matepuaisl. M.,1992.

2. Kacpanos B. A. ®usuka 10 xiacc, 2001.

3.  KacesnoB B. A. ¢usmka 11 kimace, 2001.

4. @wusuka. Pemenue 3amau: yueb.mocodbue mist ccyzoB/ Tpodumona T.U., @upcos A.B.

M.: UznatensctBO «podan, 2008 -398c¢. .
5. Tenpeitamreiin JI. O., duk FO. U. ®uzuka. 10 kiacc: yueOHHK 6a30BOTO YPOBHS I 00-

IIe0pa3oBaTeNbHBIX YueOHbIX 3aBeneHuit, 2008.
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10.

11.

12.
13.

14.

15.

16.

17.

18.
19.

ok~ wn

Sk

10.
11.

Ienpeitamreiin JI. ., uk 0. . ®usuka. 11 kmacc: yueOHUK 6a30BOr0 ypOBHsI Il 001Ieopa-
30BaTeNbHBIX YUeOHBIX 3aBefeHuid, 2008.

MsxumeB I'. . ®usnka: yueOnuk mis 10 k1. 06meoOpa3oBaTebHBIX yupexaeHui, m.: [Ipo-
ceenienue, 2005. — 336 c.

MsxkumeB I'. . ®usnka: yueOnuk mis 11 k1. 06meoOpa3oBaTebHBIX yupexaeHui, m.: [Ipo-
ceemenue, 2005. — 382 ¢

Kamenenkwuii C. E. Meroauka pemenus 3a1a4 o ¢pusuke. [Tlocodbue ms yuurens. 1981.

Asopckuii b. M., CenesneB 0. A. CipaBouHOE pyKOBOJCTBO MO (PU3UKE JJIS MOCTYMHAIONIUX B
BY3b1 u camoobpaszoBanus, 1979.

Kabapaun O. @., Kabapauna C. U. ®usuka. Tects! ans noctynaroumx B BY3bI U IKOTBHUKOB,
2004.

®daneesa Anestuna. @usuka. Tecthl 7-11 knaccel, 2004.

Kumbap b. A. COopHUK CaMOCTOSATEIbHBIX U KOHTPOJIbHBIX paboT mo ¢usuke 7-11 kmaccel,
1990.

Kabapaun O. @. Opnos B. A. CO0pHUK dKCTIEPUMEHTAIBHBIX 3aJJaHUN U MPAKTUYECKUX padoT
o ¢usmke, 9-11 kmaccel. M.: «Actpensy, 2005.

Mapon A. E., Mapon E. A. ®usuka. ugaktuueckue matepuainsl 10-11 xmaccel. M.: «lpoday,
2006.

BonkoB B. A. YHuBepcanbHbie ToypodHble pa3padbotku no ¢usuke 10-11 xmaccer, M.: «Bakoy,
2006.

lNazera «®uszukay (mpuwioxeHue K xypHainy «llepBoe ceHTAOPs»).

Bepumropa B. A., UrnaroB A. I1. ABromoOmis BA3 -2105. M.: IOCAA®, 1982.
PeimkeBuy A. II. @wusuka. 3agaunuk. 10 — 11 kin.: Ilocobue nmms obureoOpa3zoBaTeNbHBIX
y4eOHbIX 3aBeneHuit. - M.: JIpoda, 2004 r.

Humepnem — pecypcul

http:// physicsO3.narod.ru/indexhtm Hosoctu, crareu, mokmaasl, paktel. OTBETHl Ha MHOTHE
«moueMy?». HoBoctu ¢usnku u kocMoHaBTHKH. Pusndeckue paspicuenus. Ousuka Goky-
coB. du3uka B IUTEpATYpE.

http:// physics /nad.ru/physics/htm/lecsiTb aHMMaInii MO0 OCHOBHBIM pa3jieiaM (pU3UKHU.

http:// physics-regelman.com/O6y4aromue tectsl o ¢pusuke B. . Perenbpmana.
http://demonstrator.narod..ru/conthtmlOnucanne HHTEPECHBIX MPOCTHIX OIBITOB 1O (HU3KKE.
http:/AMww.scientific.ru/indexhtmlii3nosxkenre cambIX WHTEPECHBIX HAYYHBIX CTaTei, OIyOsH-
KOBaHHBIX B Pa3IMYHBIX HAYYHBIX JKypHaJax.

http:/Mmww.pereplet. ru/nauka/HoBocTr U3 Mupa HayKHd U TEXHUKH.
http:/mww.ufn.ru/ru/news/Pasaen HoBoCTEl *KypHana «Ycrnexu GU3NICCKUX HAYK», €KeMecsd-
HO MyOJIUKYIOIIEro 0030pbl COBPEMEHHOTO COCTOSIHUSI Hanboiee akTyalbHbIX Mpo0IeM (GpH3UKH
U CMEXKHBIX C HEIO HayK.

http://elementy.ru/indexhtml  Caiit o ¢dynaamentanbHoit Hayke. HoBocTH. DHIUKIIONEIHS
TEpPMUHOB U 3aKkoHOB. HayuHnslil kanennaps. Hayka u npaBo. bubnnoreka crareil.
http:/n-t.ru/ DrekTpoHHBIe BEpCUU HAYYHO-TIOMYJISIPHBIX JKYPHAJIOB, HAYYHO-TIOIYJISIPHBIC CTAThH,
ouorpaduueckue cTaTbu, JCKTPOHHBIC BEPCHH PEIKUX KHUT.

http://inauka.ru/Hayunas sxu3ub. OTkpeiTusa. Texnonorus. O6pa3zoBaHue.
http://inopressa.ru/rubrics/scienceO630p myOnuKanuii 0 JOCTHKEHHUSAX HAYKH W TEXHOJIOTHH B
HHOCTpPaHHOM mpecce.
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12.

13.
14.

15.

16.
17.

http://kvanr.info/Hay4uro-mionynsipabiii - pU3MKO-MaTeMaTHYECKUN SKypHAJ JJIs MKOJIbHHU-
koB «KBaHT».

http:/AMmww.potential.org.ru/bin/view/Home/\WebHomeemail:kasset@sgutv.ru; www.sgutv.ru
Kypuan mno ¢pusuke, MaTreMaTHKe U HHPOPMATHKE JJIs CTAPIICKIACCHUKOB M YUHUTE-
JeH.

http://Mmww.krugosvet.ru/ science.ntm Ioxpo6Hoe 00BsICHEHHE HAYYHO-TEXHHUUYECKUX TEPMH-
HOB U MOHSTHH.

http://dic.academic.ru/searchall.php Cambie pa3inuyHbie CIIOBAPH U SHIIMKIIONCIHH.
http:/Mmww.nkj.ru/Ctater o BceM OTpacasiM TEXHHYCCKUX, €CTECTBEHHBIX M T'yMaHHUTap-
HBIX HAyK, HAIMCAHHBIC U3BECTHBIMH crienraiuctamMmu. CBOOOIHBIN JOCTYI K COeprKa-
HUIO CTaTeM.
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA30OBATEJIBHOI'O YYEBHOI'O IPEIMETA

KOHTpOJIb M 0LleHKa pe3yJIbTaTOB OCBOEHUS 00111€00pa30BaTeIbHOr0 yueOHOro npeamera « Pusu-

Ka» OCYHCCTBIIACTCA MPCIIOAaBaTCIIEM B ITPOLCCCE MPOBCACHUA ay AUTOPHBIX, IPAKTUYCCKUX 3aHA-

THH U J'Ia60paT0pHBIX pa60T, TCCTUPOBAHUA, KOHTPOJIbHBIX pa60T, a TaKXXC BBIIIOJITHCHUA CTYACHTA-

MU MHAUBHUYAJIbHBIX 3aﬂaHHﬁ, ITPOCKTOB.

Pesyabrarsl 00yueHusi (OCBOEHHbBIE
YMeHHS, YCBOCHHbIe 3HAHUSA, (POPMUPY-
eMble KOMIIeTeHIIUH)

®opMbI M MeTOAbI KOHTPOJISI U OLIEHKH pe-
3yJbTATOB 00y4YeHHUsA

MeTal’[pe)IMeTHbIe Pe3yabTaThl.

HCIIOJIb30BAaHUE DPA3IUYHbIX BUIOB I10-
3HABaTEIbHOU JECATENBHOCTH JJIA pelle-
HusAU3NUECKUX 3a7a4y, MPUMEHEHUE OcC-
HOBHBIX METOJIOB IO3HaHUA (Habmroxae-
HUs, OIIMCAHUSA, HU3MEPEHUs, DKCIIepU-
MEHTA) JUIsl U3yYEHUs pa3IMUHbIX CTOPOH

OKPYXaIOIIEH JeHCTBUTEIBHOCTH;

HCIIOJIb30BAHUE OCHOBHBIX MHTEJUIEKTY-
AIbHBIX OINEpPAlMii: IIOCTAHOBKU 3aja-
49i,OpMyYJTUPOBAHUS TUIIOTE3, AaHATIU3A U
CHUHTE3a, CpaBHEHMs, O00OIIEHHUs, CH-
CTEMaTH3alliM, BBIABIEHUSA NPUYUHHO-
CJIEICTBEHHBIX CBS3€H, IOMCKA aHAJIOT OB,
(bopMyIHpOBaHUS BBIBOJIOB JISi H3y4de-
HUS Pa3MYHBIX CTOPOH (PUINYECKUX
O00BEKTOB, SIBJIEHUI M IPOLECCOB, C KO-
TOPHIMH ~ BO3HHMKAaeT  HEOOXOAUMOCTh

CTaJIKUBAThCS BIPO(GECCHOHATBHOU ce-

pe;

yMEHUE TE€HEpPUpPOBATH HJAEH U OIpeJie-
JSTh CpeliCTBa, HEOOXOAUMBIE IS UX pe-

alm3aIm;

YMCHHUEC HUCIOJB30BATh PaA3JINYHBIC HC-

TOYHHKH JJIs1 TOJy4YeHus (u3nyeckon
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nH(poOpMaluY, OLEHUBATh €€ JIOCTOBEp-

HOCTb;

YMCHHUC aHAJIIM3UPOBATH U INPCACTABJIATDH

nHPOPMAIIHIO B PA3TUYHBIX BUIAX;

YMCHUC Hy6J'II/I‘-IHO NpeaACTaBJIATL PC-
3YyJIbTAThI COOCTBEHHOTO HUCCIICAOBAaHMAI,
BCCTUAUCKYCCHUH, JOCTYIIHO HW TIapMO-
HHUYHO COY€Tad COACPIKAaHUC U (l)OpMLI

IpeacTaBiIsieMol HH(pOpMaIuy;

IIpeaMeTHBIE pe3y/abTaThl:

c(hOpMUPOBAHHOCTh TPEACTABICHUN O
ponu U mecte (U3UKA B COBPEMEHHOM
Hay4HOU KapTHHE MUpa; MOHUMaHue Qu-
3MYECKON CYITHOCTH HAOIIOJAEMBIX BO
Bcenennoii sBneHuil, ponu ¢GU3NKU B
(dbopMHUpOBaHUM KPYrozopa ¥ (QyHKIHO-
HaJIbHOMIPaMOTHOCTH 4Ye€JIOBEKa Ui pe-

IICHUA MMPAKTUYCCKUX 3aaaY,

BJIaACHHUEC OCHOBOIIOJIaAraromuMn (1)I/I3I/I-
YCCKMMHU TMOHATHUAMH, 3aKOHOMEPHOCTA-
MH,3aKOHAMHX W TCOPUAMH, YBCPCHHOC
HUCIIOJIB30BaHHUEC (I)HBquCKOﬁ TCPMUHO-

JIOTMHU CUMBOJINKH,

BJIaJICHNE OCHOBHBIMM METOJAMH Hay4-
HOTO TIO3HAHMS, UCIIONBb3YEMbIMH B (PU-
3UKe:HAOMI0IEHUEM, OMHCAHUEM, H3Me-

PEHHUCM, SKCIICPUMCHTOM;

yMeHHsI 00pabaThIBaTh pe3yJabTaThl H3-
MepeHuil, oOHapy>XHBaTh 3aBUCHUMOCTb-
MEXTYy (PU3NYECKHIMH BEIHMYHMHAMHU, 00b-
SCHSITh TIONIyYEeHHBIE DPE3yJbTaThl U Je-

J1aTh BBIBOJFBI,

c(hopMUPOBAHHOCTh YMEHHUS pemaTh Gu-

3UYCCKUC 3aJa4u,
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c(OPMHUPOBAHHOCTh YMEHUS NPHUMEHSThH
MOJy4YEHHbIE 3HAHUS IS OOBSCHEHUS
yCJIOBUIl TIpOTeKaHUsI (PU3NIECKUX SBIIC-
HUII B mpupone, mpodeccCHOHATHLHON
chepen s TPHUHATHS TPAKTUICCKUX

pEllIeHH B TIOBCEIHEBHOM KU3HU;

c(OpPMUPOBAHHOCTh COOCTBEHHOW IO3U-
LMK N0 OTHOLIEHUIO K (pU3Mueckod WH-
dbopManuu, moaydyaeMol W3 pasHBIX HC-

TOYHHKOB.
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