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I. LIEJIA U 3AIAYY JUCIHATLTAHBI (MOLY.JIST):

L[eﬂ}mu 0CBO€HUA ()uC‘uul’lJZqul «Dusuray saenaemcs

COBpPEMEHHOH (PHU3HKH.
3aoauu oucyunaumoi:

(hopMupoBaHUe 0A30BBIX KOMITCTCHIIHIA;
OBJIAJICHUE HAYYHBIM METOJIOM MO3HAHMUS;
OCBOCHHUE METOIaMU (PU3NICCKUX UCCIICAOBAHUN;
OBJIaficHNE (YHIAMCHTATBHBIMU  MTOHSATHSIMH,

3aKOHaMU U TCOpUAMU KJaCCUYECKON |

e (¢dopMupOBaHHE MEJIOCTHOTO WPEACTABICHUS O TPOIEccaX W SBJICHHUSX, MPOUCXOISIIINX B

HPUPOJIE;
e (QopmupoBanue

Hay4YHOTO

crmocoba  MBIIUIEHUS,

YMEHMUS

BUACTL CCTCCTBCHHOHAYYHOC

coziepyKaHue MpoOJieM, BOHUKAIOIINX B MPAKTUUCCKOM JCATEIBHOCTH OaKaiaBpa,
e (opmupoBaHUE YMEHHI CTPOUTH (PU3MUECKHUE MOJICIN M PEIlaTh KOHKPETHBIC 3aa4u U3
pa3IMYHBIX Pa3/eyoB PUIUKU;
® pa3BUTHUE HABBIKOB CAMOCTOSTEIHLHON YU4EOHOU EATETbHOCTH.

I1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO:

2.1. Iuciumiuda 51.0.20 «®u3uka» otHocuTcs K 00s13arenbHoit wactu OIIOIT.

2.2. JIast M3ydeHus1 JaHHOW y4eOHOM AMCIMIIMHBI (MOIY/IS) HEOOXOAMMBI 3HAHWS, YMEHHS M HaBBIKH,
(hopMupyeMbIe IPEIIESCTBYIONUMH TUCIUILTHHAMY (TIpakTukamu): 51.0.19 «Mamemamukay, wikonvHblil

Kypc usuxu

2.3. IlepeueHp TMOCIEAYIOMNX Y4YeOHBIX ITUCHMIUIMH (HMPAKTHKH), UII KOTOPBIX HEOOXOAWMBI 3HAHUS,
YMEHHUS M HaBBIKM, (QOpPMHUpyeMble NaHHOH yueOHOH muctmmummHoi: 51.0.21 «Daexmpomexuuxay,
b1.0.23 «llpogpeccuonanvrvle Hayuno-mexuuyeckue 3Haunusy, b1.0.24 «CospemeHnuvie ompaciegvle

mexHoio2cuu»

I11. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUITTIMHBI (MO YJIS):

[lepeueHs IaHUPYEMBIX PE3yIBTATOB 00YUYEHHUS 10 TUCHUIUIUHE (MOIYIIIO),
COOTHECEHHBIX C MHIUKATOPAMHU JOCTHXKCHHS KOMIIETEHIIUN

Komnerennus WMHaukaTopel KOMIETEHIIMI PesynbTarsl 00yueHus
VYK-1 Cnocoben | MIKyk 1 3HaTh:  (QU3UYECKHE  SIBICHUA,
OCYIIECTBIISATh nouck, | OcyiecTBiser MOUCK, | 3aKOHBI U TEOPETHUYECKHUE OCHOBBI
KPUTUYECKMH  aHanM3 M | KPUTHUECKUH  aHamu3 U | GU3UKU.
CUHTE3 nHbOpMaINH, | CUHTE3 uHbopMaluu, | YMeThb: ¢dbopMynupoBaTh
IPUMEHSTD CHCTEMHBIN | HEOOXOMMOM /7Sl pelIeHusl | OCHOBHbIE (PU3MUYECKHE 3aKOHBI
NONXOJ  JUIsl  pEeIIeHHs | MOCTaBJIEHHBIX 3a7a4 Bnagers: ymeHueM NOpUMEHATH
MIOCTaBJICHHBIX 3a7a4 YHCIJICHHBIE 3HAYEHUs
GyHIaMEHTAIbHBIX  (U3HUECKUX
KOHCTaHT JUIS OLICHKH
pe3yabTaToOB (buznuecKkux
JKCIIEPUMEHTOB;

WKyki2
[Ipumensier CUCTEMHBII
NOAX0J A peLIeHUus

IIOCTAaBJICHHBIX 3aaa4

3HaTh: MecTo (U3MKH B 0OmIeH
CHUCTeMEe  HayK,  [pHUMEHEHHE
(GU3UKN B TEXHUKE; CBSA3b (DU3UKU
C IPYTUMH HAYKaMH.

VYMeTb: omnuceiBaTh (puznyeckue
SIBIICHUST W TIPOIECCHI, UCIOIB3YS
du3nuecKyo HAY4YHYIO
TEPMUHOJIOTHIO, OIO3HABaTh B
NPUPOIHBIX SIBJICHUSX HM3BECTHBIC




(bu3HYIEeCKue MOJICIIH.

OIIK-8 Cnocoben | UK orks.2
OCYILECTBIIATH JleMOHCTpHpYET
[eIarOrMYECKYI0 CrelnHaIbHbIC HAYYHBIC

JCATCIIBHOCT Ha OCHOBEC | 3HAHUA B T.U. B HpGI[MGTHOfI

CIIELHMATbHBIX
3HAaHUH

Hay4HBIX | 0OJacTu

3HaTh: OCHOBHBIE CBEICHHA 00
U3y4aeMbIX bu3nveckux
BEJIMYMHAX, OCHOBHBIE,
IPOM3BOJHBIE U HECUCTEMHBIE
€IMHUIIBI X U3MEPEHUSI.

YMeTb: IpUMEHSTH Ul ONHCAHUS
(¢u3nUecKux SIBICHHI H3BECTHBIC
(bu3nyeckue MOAEIH.

Brnanets: BeIOMpaTh pUOOPHI LIS
U3MEPEHUl B COOTBETCTBUU C
TOYHOCTbIO, TPEABSIBIAEMON K
pe3yabTatam U3MEpEHUl;
BBIYHUCIISITH TIOTPEIIHOCTH MPSMBIX
U KOCBEHHBIX HU3MEPEHUH.

IV. COAEP/)KAHUE U CTPYKTYPA JUCHUIIJIMHbI

4.1. O0beM QTMCHMIIUHBI (MOYJI51) M BUBI Y4eOHOIi padoThI

Bun yuednoii padoTnl q]zccerO / Cemecrp (1)
3a4eTHBIX 2 3
eAMHHIL
AyauTopHBIe 3aHATHS (BCEro) 180 100 80
Jlextuu (JIex)/(Dnextp) 72 40 32
[Mpaktuyeckue 3austus (I1p)/ (Dmektp) 36 20 16
Jlabopatopubie paboTsI (J1a) 72 40 32
KouncyasTauuu (Kouc) 4 2 2
CamocrosiTeabHas padora (CP) 78 34 44
Bun npomexytouHol aTTtectanuu (3aueT, K3aMeH), 44 3auer ¢ DK3aMeH,
gacel (KoHTpoms) OLIEHKOI (44)
KonTpons (KO) 18 8 10
KouraktHasi paGora, Bcero (Konr.pa6) 202 110 92
OO61mast TpyA0€MKOCTb: 3a4ETHBIE €IUHHUIIBI 9 4 5
4achl 324 144 180

4.2. Conep:kaHue y4eOHOT0 MaTepuaia JUCHUIUTHHBI (MOTyas1)™

Pa3nes 1. Mexanuka, Teopusi Ko1e0aHUI U BOJIH.

Tema 1. Mexanvka MaTepUanbHOW TOYKH. TpaeKkTOpHUs ABUKEHUS, IPOUICHHBIN MyTh,
nepemenicHue. JIMHEWHbIe KUHEMAaTUYECKUE XapaKTepUCTUKHU JBMXKeHUSA. HopmanbHoe u
TaHT€HIMAJIbHOE YCKOpPEHUsA. JIBMKEHHME TOUYKM IO OKPYKHOCTH. YTJIOBOE II€pEMEIIEHNUE.
VYrioBele ckopocTh U yckopeHnue. Ilepsbiii 3akoH HeroTona. Macca. Umnynse. Cuna. Bropoii n
Tpetuii 3akoHbl HbtoToHa. 3akoH Tarorenuss Hetorona. Cuna TskecTd U Bec Tena. 3akoH ['yka
s negopManuu pacTspkeHus - cokatud. Cunibl TpeHus. BHemiHee TpeHue: TpeHHE IOKOS,




TPEHUE CKOJBbXEHUs, TpeHue kaueHus. KuHemaruka MarepuanbHOM Toukd. JluHamuka
MaTepUAIbHOIN TOYKH.

Tema 2. 3akoHbI cOXpaHEeHUs B MexaHuKe. Mimmyibe Tena. 3aKkoH cOXpaHEHUs UMITYJIbCa.
Pa6ora cwibl. MomHocTs. OHeprus. lloreHnmanbhHas sHeprus. KuHeTrwueckass >HEprusi.
BuyTpeHHss sHeprus. 3aKOH COXPAHEHUs MEXAHUYECKOM SHEPTUH.

Tema 3. Mexanuka >kuakocTed W ra3oB. 3akoHbl [lackans m Apxumena. YciaoBus
IUIaBaHUs TeJl. YPAaBHEHHME HEPA3PBIBHOCTH CTPyH. YpaBHEHUE bepHyum mid uacalbHOU
)kunkoctu. @opmyna Toppudennu. CraTUka >KUAKOCTEH M Ta3oB. JIMHAMHKA >KUAKOCTEH M
ra3os.

Tema 4. DjeMeHTHl  CHEIMAIbHOW  TEOPUM  OTHOCHUTENBHOCTH.  lIpuHImn
OTHOCUTENBHOCTH  ['anmmiies.  DJIeMEHThl  CIELMAJIbHOW  TEOPUM  OTHOCHUTEIBHOCTH.
[IpeobpazoBanus Jlopenma. OCHOBHOM 3aKOH PEISATUBUCTKON JUHAMUKHA MaTePUATBHOW TOUYKH.
3aKOH B3aMMOCBSI3U MacChl U SHEPTUH.

Tema 5. Mexanuka CIUIOUIHBIX cpe/l. MOMEHT UMITYJIbCa U MOMEHT CHUJIbl OTHOCUTEIBHO
TOYKH. YpaBHEHHME MOMEHTOB JUIsl MATEPUAIbHOM TOYKM M CHUCTEMbl MaTE€pPHUAIBHBIX TOYEK.
AGcomoTHO TBepoe Teno. JluHaMuka TBepAoro teina. MOMEHT UMITyNIbca Tella U MOMEHT CHJIbI
OTHOCUTENIbHO ocU. MomeHT uHepuuu Tena. KuHernueckas sHeprus BpauieHus. OCHOBHOE
ypaBHEHHE TUHAMHUKHU BpaIIaTeIbHOTO JBHXKEHUS TBEPAOTO Tesa. 3aKOH COXPaHEHUS MOMEHTa
uMnyiabca TBepaoro tena. Teopema ['roiirenca-llrteiinepa. JIBuykeHHME B HEHMHEPUUAIbHBIX
cucremax orcuera. Cuibl naepuuu. Llentpobexnas cuna unepuuu. Cuna Kopuonuca. Cratuka
TBEP/Oro Tela. Y CcIoBUs paBHOBECHUS TBEpAOoro Teia. Bunpl paBHoBecus . LleHTp TsxkecTH.

Tema 6. Mexannyeckue koneOaHus M BONHbL. KuHemarnueckoe ypaBHEHUE IBHKEHUS
TOYKHM, COBEpIIAOLIEH TapMOHMYECKME KoJieOaHWs B  OTCYTCTBUM  CHJI  TPEHHUS.
HuddepenunansHoe  ypaBHEHHE  rapMoHU4eckoro  ocuwuisropa. Ilonmnas — sHeprus
MEXaHUYECKOW CHUCTEMBbI COBEpIIAoNIeii rapMoHuyeckue konebanusa. CiokeHue KoJeOaHWiA.
CnoxkxeHue TrapMOHUYECKMX KoyiebaHM omHOro HampaBieHus. ClOXKeHHe B3aUMHO
NEePNEeHIUKYIAPHBIX KojebaHui. 3aryxaromue KojebaHus. BpIHyXJeHHblE KojeOaHus.
Pe3onanc. [IpononbHble U nonepednbie BOIHBL. CKOPOCTh paclpoCTpaHeHus BOJHBL. BonHoBoe
ypaBHeHHE. DHeprus Oerymiei ynpyroi BoiaHbl. CTosare BonHbL D¢ dekt Jomepa.

Pa3zgen 2. DjieKTprU4ecTBO M MATHETU3M.

Tema 1. Dnekrpuyeckoe mone B Bakyyme. 3akoH Kynona. HampspkeHHOCTh monist
ToueyHoro 3apsna. IlpuHmmn cynepnosunuu. IloTok BekTOpa HampsKEHHOCTH. Teopema
Octporpaackoro — laycca. Pabora cun mons mpu mepememnieHud 3apsaoB. [loreHuman u
HKBUIIOTEHIIMAJIBHBIE TOBEPXHOCTHU. ['palueHT NOTEHIIMaNa U HAPSYKEHHOCTH MOJIS.

Tema 2. DnekTpocTaTHyeckoe NoJie OpHU HAIUYUM [POBOAHUKOB M JIMIJIEKTPUKOB.
HanpspkeHHOCTh MO y OBEPXHOCTH IPOBOJHUKA U €€ CBS3b C IMIOBEPXHOCTHOM IJIOTHOCTBHIO
3apsna. [lpoBogHMKM BO BHEIIHEM JJIEKTpocTaTH4YecKoM moje  HaBeneHHble 3apsjibl.
OnekrpoeMkocTs. CoennHeHne KoHaeHcaropoB. llomspuszamuss auanekTpukoB. Bekxrtop
nossipu3anuu. JlusnexTpuyeckas NPOHUIIAEMOCTb. HampsykeHHOCTh 3JEKTPUUYECKOTo Mo B
JUDJIEKTPUKAX. DHEPIHsl U IIJIOTHOCTh SHEPTUU 3JIEKTPOCTATHYECKOIO MOJIS.

Tema 3. TloCTOSAHHBIA DJIEKTPUYECKUN TOK. DJNEKTpUYEeCKHUd TOk. 3akoH Owma s
yuactka nenu. ConporuBieHHe NpoBoAHMKA. CTOpOHHME CHIIBL. OJEKTPOJBHXKYIIAs CHIIA.
3akon Owma mis yvactka 1menu, coaepxamiero JJC, m mis 3amkHyToM 1enu. Pa3zHocTh
NOTEHIIMAJIOB U HamnpsbkeHue. PaboTa u MOIIHOCTE B IIETIH MOCTOSIHHOTO TOKA. 3akoH JIKoyns —
Jlenna. Pa3BerBiennsie nenu. [Ipasuna Kupxroda. Knaccuueckas Teopus 351eKTponpoBOIHOCTH
METaJUIOB. 3aBHCHMOCTb CONPOTUBJICHUS METaIoB OT TeMmmnepaTypsl. CoOCTBeHHas U
IpUMECHas MPOBOAUMOCTbH MOJIYIMPOBOAHUKOB. TEpPMOANEKTPOHHAS SMHUCCUS M KOHTAKTHbBIE
SBJICHUS B MeTallax M MOJYNpoBOAHMKaX. PaboTa BBIXOAAa 3JEKTPOHOB U3 MeTala.
TepmoonekTpoHHas osmuccus. TepMoanekTpuueckue sBieHUs. KOHTakTHble sBJIEHUS B
MOJIYTIPOBOTHUKAX.

Tema 4. DiekTpudeckuil TOK B SJEKTPOJIUTaX, razax U B BakyyMme. [IpoBogumocts
AJIEKTPOJINTOB. OJIEKTPOJIUTHYECKass auccounanus. IIoaBHKHOCTE HMOHOB B DJIEKTPOJIUTAX.




3akoH Oma a1 31neKkTpoauToB. 3akoHbl @apazes. Onpenenenue 3apsaaa HoHa. AKKYMYJISTODBI.
CaMocTosITeNTbHBIN Ta30BbINA pa3psaa. BoapTamnepHas XxapakTepUCTHKA Ta30BOr0 paspsaa. Buas
paspsiga (TJICIONINH, AYroBOM, UCKPOBOW M KOPOHHBIN). Mcmonab30BaHMe Ta30BBIX pa3psioB B
texHuke. KaTonHele myun.

Tema 5. [locTossHHOE MarHUTHOE Mojde. MarHuTHOE MOJE JIEKTPUUECKOTO TOKa. 3aKOH
Amnepa. MHOykimuss M HaOpsSKEHHOCTh MarHuTHoro mnosis. 3akoH buo-Casapa-Jlamnaca.
MarauTHoe mnoJie MPSAMOro, KPyroBOro M COJEHOMJAIBHOIO TOKOB. MAarHMTHBIM IOTOK.
JlelicTBHME BJIEKTPUYECKOIO M MAarHUTHOIO IMoJied Ha JBWkymuiics 3apsia. Cuna Jlopenia.
MaruauTHble cBOKCTBA BellecTBa. HamarumueHHOCTh. MarHuTHas npoHuIaemMocTs. Jlua-, mapa-
u ¢deppomaraeTu3sM. MaruutHeii THcTepe3uc. Touka Kropu. [locTtossHabie MarHuThl. HoBble
MarHUTHbIE MaTE€pHAJIbI.

Tema 6. OnekrtpomarHutHas uHaykimsa. Oneitel @apages u  npaBwio JleHna.
OnexTpoJABMKyllas cuiaa MHAYKUMHU. BuxpeBble Toku. CaMOMHAYKIHS U B3aUMOMHIYKIIMS.
DJIEKTPOABMKYILAsA CUIa CAMOMHAYKUMU. MHAYKTUBHOCTh. DHEPrUuss MarHUTHOTO IOJISI TOKOB.
OHeprusi W IUIOTHOCTh SHEPrUM MarHUTHOrO moisd. Bzaumounaykuusi. Tpanchopmarop.
DneKTpoMarHuTHoe nojie. Buxpesoe anekrpuueckoe nosie. TOK cMelleHHs. DIEeKTPOMarHuTHOE
nosie. YpaBHeHuss Makcsesuia.

Tema 7. DieKTpOMAarHWTHBIC KOJIeOAHMSI M BOJIHBI. DJEKTPUUECKUN KoJeOaTeabHbIN
koHTyp. CoOctBeHHbIe KoNeOanms, ¢opmyna Tommcona. 3aryxaronige KoJjeOaHUs.
Bremnyxaennole kosnebaHuss B KOHType. Pe3onanc. JloOpOoTHOCT, M moOjoca MPOMYyCKaHHS
KOHTypa. OJEeKTpPOMarHUTHbIE BOJHBI, CKOPOCTb UX pacrnpocTpaHeHus. HMsnydeHue
AMIEKTPOMArHuTHEIX BOJH. OOBEMHas MIOTHOCTh YHEPTUU AIIEKTpoMarHUTHoro mois. Ilorox
sHepruu. Bekrtop VYmosa-lIloiintuara. Illkama smeKTpoMarHuTHBIX BOJH. [lomyuenue
nepemenHoi DJIC. Ka3zucraunonapuslii TOK. JlelicTByroIIEE U CpelHEE 3HAYECHUE TEPEMEHHOTO
toka. ComnportuBiieHue. VHIYKTUBHOCTh U €MKOCTb B LIENIM MEPEMEHHOIO TOKa. BekTopHbIe
nuarpammbl. [locrnenoBaTtensHbli M MapaienbHbI pe3oHaHc. PaboTa W MOIIHOCTH B LiENHU
NIEPEMEHHOT0 TOKA, aKTUBHAsl U PEaKTUBHASI MOIIIHOCTb.

Pa3nen 3. ®usnyeckasi ONTHKA U KBAaHTOBas (pu3nka. DU3NKa aTOMOB M MOJIEKY.JI.

Tema 1. BonHoBble cBolicTBa cBera. MHTepdepeHuust cBera. MeTosbl OCYIIECTBICHUS
untepdepenimu. [lorgocel paBHOrO HaKJIOHA W pPaBHOW TONIIMHBL, Koiblla HproToHa.
[Ipumenenue unHTepdepeHunn, uHTephepomerpsl. dudpaxknus csera, meron 30H Dpenens.
Hudpakuus Ppaynrodepa. Audpakuus ot ogHol menu. JudpakuuoHHas pelieTka u ee
XapakTepucTUku. CHEeKTPOCKON U  CIEKTpOocKomnus. PeHTreHoBckue Jyuu, Jaudpaxius
PEHTreHOBCKUX Jydel. Jludpakuus Ha ynbTpa3BYKOBBIX BoOJHaX. [IpMHIMIIEI rosnorpagum.
3akon Mamtoca. [lonspuzanus cBeTa TpU OTPaXEHWHW M TMPETOMIICHMH, 3akoH bproctepa.
PacnipocTpaneHne cBera B KpUCTAUIAX, ABOMHOE Jy4yeNperaoMIIEHHE. BpaleHue IiIocKocTH
noJsipusanuy, 3akoH dapanes.

Tema 2. B3zaumonelictBue cBera ¢ BemecTBoM. Jucnepcusa cera. [lornomienue cBera,
3akoH byrepa. I'pynmoBas u ¢as3oBas ckopoctu cBera. PaccesHue cBera. MonekynspHoe
paccesHue. O¢dext Baunoa-UepenkoBa. CkopocTh cBeTa. M3MepeHHe CKOpOCTH CBeTa.
Pacnipoctpanenue cBera B aBwxkymuxcs cpeaax. OnbiT ®uzo. OnbiTel Malikenbcona-Mopiu.
O dexr Homnepa. OnTHyeckue XapakTePUCTUKU CPEIbl M UX 3aBUCUMOCTb OT MHTEHCUBHOCTHU
u3nydyeHus. KBagparnuHo-HeIMHeHbIE U KyOMUeCKU-HeINHeHHbIe cpebl. OTKIMK HETMHEHHON
CpeJlbl Ha BHEIIHEE BO3JEHCTBUE.

Tema 3. KBaHTOBBIE CBOMCTBA M3Jy4eHUA. TEMI0BOE U3TYYEHUE U €0 XapaKTEePUCTUKH.
3akoH Kupxroda. 3akonsl Ctedana-bonbimana u cmemenust Buna. @opmyna Penes-/xuHca,
['unore3za Ilnanka. ®otosddexr. Dopmyna OiHmuTeiiHa Ay BHemHero ¢otodddekra.
DKCcIepUMEHTAbHOE MOJITBEPKACHUE KBAHTOBBIX CBOWCTB cBeTa. IIpumenenue ¢ororddexra.
Macca u umnynsc gorona. JlaBnenue cBera. Dpdext Komnrona. KopmyckymnsipHo-BoIHOBOMN
Jyajau3M, IPUHLUI JONOJHUTEIBHOCTH.

Tema 4. CoBpeMEHHBIE NPEJACTABICHHUS O CTpoeHUH aroMa. CIEeKTpaJbHbIE CEPUH
U3ITy4eHus: aToMapHoro Bojgopona. @opmyna bansmepa. [Ipunuun Putna. [1nanerapnas monens




atoma. Ilocrynarer bopa. Monens atoma Bomopona mo bopy. CpoiictBa BonH ne bpoitns.
BonnoBas ¢ynkius. CooTHomieHune HeompeneneHHocTel. YpaBHenue lllpenunrepa, oOmiee u
JUIsL CTAallMOHAPHBIX COCTOSHMU. [IpMHIMI cynepno3uuuu cocTossHuM. KBaHTOBaHME SHEPIUH.
[Ipocreiimne 3anaun B KBaHTOBOM MexaHuke. KBanToBble uucna. CnuH 3nektpoHa. [IpuHnunmn
[Taymu. MynbTHIIIETHOCTh CHEKTPOB. CHUH-OpOWTANLHOE B3aUMOJICHCTBUE. MeXaHHMYeCKUn
MOMEHT MHOI'O3JIEKTpOHHOro aroma. Ilepuonnueckass cucrema »snemeHToB. Ilpupona
XapaKTEPUCTUYECKUX PEHTIEHOBCKHUX CIIEKTPOB.

Tema 5. DieMeHThl (PU3UKK KOHICHCHPOBAHHOIO COCTOsSHHUA BemlecTBa. oHHas u
KOBaJIeHTHas cBsi3b. OOMeHHOe B3amMmojeicTBrue. MomnekynsapHbie criekTpbl. KomOuHanmoHHoe
paccessinue ceta. CIIOHTAaHHOE U BBIHYXKJEHHOE u3iydeHue. Jlasepol. [loHsATHE O KBaHTOBBIX
cratuctukax. Cratuctuku bose-OitHiureiina u @epmu-/lupaka. BeIposkI€HHBIN 31€KTPOHHBIN
ra3z B Metayiax. DHeprus Pepmu. Teopus DitHirelina-/[e6as. @ononbl. CBEpXIIPOBOIUMOCTb.
OO0pa3oBaHne dHEPreTUYECKUX 30H B KpUCTalaX. 30HHAs! CTPYKTypa METaJUIOB, JUAJIEKTPUKOB.
CobcTBeHHas U MPUMECHAs: TPOBOAUMOCTD MOJIYITPOBOIHUKOB.

Pa3znesn 4. ®u3nka aTOMHOIO si/ipa U 3JIeMEHTAPHbIX YacTul. Moaekyasipuass puzuka u
TEePpMOAMHAMMKA.

Tema 1. dusuka aromHoro sapa. CoctaB siapa. XapaKTepUCTUKH aTOMHOIO sJpa.
SlnepHble CHIIBI U UX CBOMCTBA. DHEprus CBs3U sapa. Mojaenu aTOMHOTO sjpa (KamenbHas,
oOosioueyHasi). PaanoakTUBHOCTb, 3aKOH pPaJMOAKTUBHOIO pacmajaa, IpaBUJia CMEILEHUS.
Anbda-pacnaa, Oera-pacna, raMMma-usnydeHue. Snepusie peakuuu. Jlenenue saep. Llenmnbie
peaKIuu AEJICHUs, AICpHbIE PEAaKTOPBI. Peakiusa CuHTe3a aTOMHBIX s1Ep.

Tema 2. DnemenrtapHble 4yactuilbl. OOmme cBeaeHHS 00 3JIEMEHTApHBIX YaCTHUIAX.
OcHOBHbBIE XapaKTEPUCTUKHU 3JIEMEHTAPHBIX YacTULl. 3aKOHbI COXPAHEHUS Ul 3JIEMEHTAPHBIX
yactull. KBapkoBas Mmozienp aagpoHoB. @yHIaMEHTAJIbHbBIE B3AUMOICHCTBHUS.

Tema 3. MonekyasgpHo-KMHETHYECKas Teopus Ta30B. (OCHOBHBIE  IOJIOXKEHUS
MOJIEKYJIIPHO-KUHETUUECKOU Teopuu. Maeanbuslii ra3. OCHOBHOE YpaBHEHHUE MOJEKYISIPHO-
KHHETHYEeCKOM Teopuu Ta3oB. OMNbITHBIE Ta30Bble 3aKOHbIL. YpaBHenwe Kuaneiipona -
MenneneeBa. Buyrpennss sneprus. Uucno cremeHeil cBOOOIBI Ta30BbIX MOJIEKYNI. 3aKOH O
paBHOpacHpeIeIeHUH SHEPTUU YacCTHUL] [0 CTENeHsIM cBoOoAbl. CpeHue BEIMUMHBI B OMCAHUU
MOJIEKYJIIPHBIX cUcTeM. PacrpeznenieHne 4acTHUI] 1O 3HAYEHUSAM MOTEHIUAIbHOW SHEPrUHU BO
BHEIIHEM cujoBoM 1ojie. bapomerpuueckas ¢opmyna. Pacnpenenenne MakcBemia 1o
CKOPOCTSIM TEIIOBOTO ABMKEHUSI. CKOPOCTH MOJIEKYIL.

Tema 4. OCHOBBI TEPMOAMHAMUKH M _cTathcTHueckoi ¢usuku. IlepBoe Hauamo
TEPMOAUHAMUKHU. TEIIOEMKOCTb. @opmynupoBKa MEpPBOrO0 Hadajga TEPMOIAMHAMMKHU.
[IpumeHeHre nepBOro Hayaja TEPMOJMHAMHMKHU K H3ompoleccaM. M3o0apuyeckuil mporecc B
uaeanbHOM rase. M3orepMuueckuil mporecc B HAEaIbHOM Traze. AnuabaTtuyeckuil mporecc B
uneanbHoM rase. [lomuTponnueckue mnponeccsl. TemIoeMKOCTh B Pa3jMYHBIX ITPOLECCAX.
TennoeMKoCTh CMeCH ra3oB. DHTAIbIUSA KaK (QYHKIUS COCTOSHUS CHUCTeMbl. PaBHOBECHBIE U
HepaBHOBECHbIE Mpouecchl. OOpaTuMble U HeoOpaTuMble mponecchl. Lluknuyeckue Kpyrosbie
nponeccel. lukn Kapno. XomonunbHas M TeruoBas MammHa. Kosg¢uimeHt mnosie3Horo
neiictBus. BTopoe Hauano TepMOAMHAMUKH sl OOpaTHMBIX MPOIECCOB. ODHTPOINHUS Kak
(byHKLUS COCTOSHUS CUCTeMBl. BTOpoe Hayano TepMOJMHAMUKH JJIs1 HEOOPATUMBIX MTPOLECCOB.
HepasenctBo Kitaysuyca. [lpuHnun Bo3pacTaHusi SHTPONHMM. OHTPONMS M BEPOSTHOCTH
COCTOSIHUS CUCTEMBI.

Tema 5. DneMeHThl (u3MUecKON KUHETHKHU. SIBI€HMsI MepeHoca M UX Teopus s
uaealbHbIX Ta3oB. TeronpoBogHOCTh. BHyTrpennee Tpenue (BA3kocTh). Auddysus.
Pacnipenienenne MoseKys 1Mo JUIMHaM UX CBOOOJHBIX MpoOeroB. O01iee ypaBHEHHE IS ABJICHUS
nepeHoca B HAeaNbHbIX Trazax. Juddys3us B wuaeanpHbIX raszax. TermionpoBOJHOCTh B
UJeanbHbIX rasax. YpaBHeHue ®dypbe. BHyTpeHHee TpeHME B HJICaJbHBIX TIa3ax. YpaBHEHUE
Herorona. Kunernueckue k03 pUineHTs! 1 CBA3b MEXTy HUMH.

Tema 6. PeanbHble ra3el W Kuakoctd. Cuiibl MEXMOJEKYISIPHOTO B3aMMOJIECHCTBHUS.
VYpaBHenue Ban-nep-Baanbca. M3orepmbl Ban-gep-Baanbca. Kpurtnueckoe coctosiHue




BEIECTBA. BHYTpEeHHSIs1 3HEPrusi peaibHOTO Ta3a. DHTanbnus. CoKMKEHHE ra30B U MOJyYeHUe
HU3KUX Temreparyp. CBoiicTBa xkuakoro coctosinus. [loBepxHocTHbIN ciol. [ToBepxHOCTHOE
HaTspkeHue. (CMauyuBaHUE, HeCMauMBaHME, KpacBOM YroOJL. JlaBneHue 104 M3O0THYTOU
MOBEPXHOCTHIO KUIAKOCTH - ¢opmyna Jlammaca. Jlo6aBouHoe naBieHUE AJsi MPOU3BOJIBHBIX
noBepxHocTel. KanwispHsle sBJICHUS.

Tema 7. Tsepabie Tena. Kpucramnmyeckoe COCTOSIHUE BEIIECTBA. JHEPrusi CBS3H.

OcCHOBHBIE XapaKTEpUCTUKH KpucTawioB. Kiaccudukamuss KpuCTaIOB. AHHU30TPOIIHSL.
HedexTsl B kpucTamuiax. @a3oBbie IEPEXOIbI IEPBOTO M BTOPOro pojaa. YpaBHenune Knanelipona
- Knaysuyca u ero npumeHeHHWE K mpolleccaM HCMApEHUss W KOHICHCAIlMM, BO3TOHKH
(cybnmuMmanuu), IUIaBlIEHUS U KpHUCTauM3aluu. J(uarpamMma coCTOsHMS BemiecTBa. TpoiiHas
TOYKA.
Tema 8. Camoopranusyronmuecs cuctembl. Camoopranuzanus B (U3NYECKUX CHCTEMaXx.
TennoBasi KOHBEKLMSI KaK MPOTOTHII SBJICHHA camoopranu3auuu B Qusuke. fueiika benapa.
Cuneprernueckuid noaxon. Camoopranuzanust U xaoc. OCHOBHBIE MOJIOKEHHSI HEPAaBHOBECHOM
TEPMOJIMHAMUKH.




4.3. IlepeyeHb pa3aesioB/TeM AUCHUILTHHBI (MOTYJIsI)

Buab1 yueoHoii padoThl,
BKJIIOYAS CAMOCTOSITEIbHYIO padoTy

00yJarImuXxcs, MPaAaKTHYECKYH0 dopmMupyemMbIe
Ne OneHovyHbIe Bcero
HaumeHoBaHue pa3aena/TeMbl MOATOTOBKY (MPH HAJIMYUH) 1 KOMIIETEHIN U
n/n cpeacTBa (B yacax)
TPYJ0eMKOCTbH (B Yacax) (MHIMKATOPBI)
IIpakr. Jao6.
Jleknun P CPC
3aHATHA | 3aHATHS
Pa3nen 1. Mexannka, Teopusi KoJieOaHMIl M BOJTH
IIpakTudeckoe 3aHsATHE C
JJIEMEHTAMUA JTHCKYCCHH,
. Y VK-1 (MAKyk, 1, UKy )
1 Tema 1. MexaHuka MaTepHaTbHON TOYKH. 2 1 4 4 pelIeHue 3agad mo TeMe, 11
. | OIK-8 (M1Korxs2)
oT4eT 1o JabopaTOpHOM
pabote
[IpakTrdeckoe 3aHATHE C
DJIEMEHTAMH JIHCKYCCHH,
g VK-1 (MAKyk, 1, UKy )
2 Tema 2. 3aK0HBI COXpaHEHHS B MEXaHUKE 4 2 4 4 pelIeHue 3agad mo TeMe, 14
. | OHK-8 (MAKorks.2)
oT4eT 1o JabopaTOpHOM
pabote
IIpakTHueckoe 3aHATHE C
; P VK-1 (MKyicr1, WKyi12)
3 Tema 3. MexaHuKa KUJKOCTEH U Ta30B 2 1 - 2 SJIEeMEHTaMU JUCKYCCHH, 5
OIIK-8 (MAKorks 2)
peIIeHHe 3a1a4 10 TeMe
. IIpakTHueckoe 3aHATHE C
Tema 4. DiieMeHThI CIEUAIBHON Teopun P YK-1 (UOKyk.1, UKy 2)
4 4 2 - 2 JJIEMEHTaMHU JTUCKYCCHH, 8
OTHOCHUTENBHOCTH OIIK-8 (M IKomks.2)
pelIeHHe 3aa4 10 TeMe
IIpakTudeckoe 3aHsATHE C
DJIEMEHTAMH JIUCKYCCHH,
g VK-1 (WKyicr1, WKyi2)
5 Tema 5 MexaHnKa CIUTONTHBIX CPe 4 2 4 4 pelIeHue 3agad mo TeMe, 14
. | OIK-8 (MAKorks.2)
oT4eT 1o JabopaTOpHOM
pabote
[IpakTrdeckoe 3aHATHE C
DJIEMEHTAMH JIUCKYCCHH,
Y VK-1 (MK, M Kyir.2)
6 Tema 6. Mexanuueckue KoJicOaHUs U BOJIHBI 4 2 8 4 peuieHue 3aiay 1no Teme, 18
. | OIK-8 (MAKorks2)
oT4eT Mo JabopaTOpHOM
pabote
Pa3znen 2. DiieKTpUYecTBO U MArHETU3M
IIpakTHueckoe 3aHATHE C
P VK- (MK yic 1, WKy 2)
7 Tema 1 DnekTpuyeckoe moie B BaKyyMe. 2 1 4 2 JJIEMEHTaMHU JIHCKYCCHH, 9
OIIK-8 (MAKorks 2)
pelieHue 3a7a4 1Mo TeMe,




OTYET N0 JabopaTopHOU
pabote

Tema 2 DekTpocTaTH4ecKoe Mmoje mpu
HaJIMYUH IPOBOHUKOB U IUBJIEKTPHUKOB.

[IpakTHyeckoe 3aHATHE C
9JIEMEHTaMHU JTUCKYCCHH,
pelIeHue 3a/1a4 110 TeMe,
oT4eT 1o JabopaTOpHOM
pabote

VK-1 (MOKyi1.1, UIKyk1 )
OIIK-8 (MIKoiks.2)

Tema 3 ITocTOSHHBIHN STEKTPUIESCKUH TOK

IIpakTuueckoe 3aHsTHE C
9JIEMEHTaMHU JTUCKYCCHH,
pelIeHne 3aaad Mo TeMme,
OTYET N0 JabOpaTOpHOU
pabore

VK-1 (MOKyi1.1, UIKyk1 )
OIIK-8 (UK orixs )

10

10

Tema 4. DnexTpudyeckuif TOK B 3JIEKTPOJIUTAX,
rasax 1 B Bakyyme

IIpakTudeckoe 3aHsATHE C
3JEMEHTaMU JUCKYCCHH,
peleHue 3a1a4 1o TeMe

YK-1 (MAKyki.1, UWKyki )
OIIK-8 (MIKoks.2)

11

Tema 5. ITocTossHHOE MarHUTHOE T10JIE

IIpakTudeckoe 3aHsATHE C
3JEMEHTaMU JUCKYCCHH,
peleHue 3a1a4 10 TeMe,
OTYET N0 Ja0OpaTOpHOU
pabote

YK-1 (MAKyki.1, UWKyki )
OIIK-8 (MIKoks.2)

12

Tema 6. Di1eKTpOMarHUTHAsI UH YKL

[pakTuyeckoe 3aHATHE C
9JIEMEHTAMH JIHCKYCCHUH,
pelIeHre 3a1ay 10 TeMe,
OTYeT Mo JabopaToOpHON
pabote

VK-1 UKy 1, UKy 5)
OIIK-8 (U1K orixs )

12

13

Tema 7. DiieKTpOMarHUTHbIC KOJICOAHUS U
BOJIHBI

4

HpaKTI/I‘IeCKOG 3aHATUEC C
OJICMCHTaAMU JUCKYCCHUU,
PEUHICHUEC 3aJ1a4 110 TEMEC

VK-1 MAKyki.1, UWKyki )
OIIK-8 (MIKomks.2)

HUTOTI'O (1 xyp, 2 cemecTp)

40

20

40

34

134

Pa3nen 3.

duznyecka

1 ONITUKA N

KBaHTOBas1

(puzuka. Pu3nka aTOMOB M MOJIEKYJT

14

Tema 1. BomHOBEIE CBOICTBA CBETA

IIpakTudeckoe 3aHsATHE C
3JIEMEHTaMHU JIHUCKYCCHH,
peleHue 3ajad 1o Teme,
oT4eT Mo JabopaTOpHOM
pabore

VK-1 MAKyki.1, UWKyki )
OTIK-8 (MAKoriks 2)

14

15

Tema 2. B3anmoielicTBIE CBeTa ¢ BEIIECTBOM

[NpakTHyeckoe 3aHATHE C
JJIEMEHTAMH JIUCKYCCHUH,
pelIeHre 3a1a4 10 TeMe,
OTYeT Mo JabopaTopHON
pabore

VK-1 (MAKyx 1, UKy )
OIIK-8 (U1K orixs )

13




16

Tema3. KBaHTOBBIE CBONCTBA U3ITyUYEHUS 2

[IpakTHyeckoe 3aHATHE C
9JIEMEHTaMHU JTUCKYCCHH,
peleHue 3a1ad 10 TeMe,
oT4eT 1o JabopaTOpHOM
pabote

VK-1 (MAKyki.1, WKy 2)
OITK-8 (MK opiks 2)

12

17

Tema 4. CoBpeMeHHBIE TIPEICTABICHIS O
CTPOCHHUH aToMa

IIpakTuueckoe 3aHsATHE C
3JIEMEHTaMHU JTUCKYCCHH,
pelIeHne 3aaad Mo TeMe,
oT4eT 1o JabopaTOpHOM
pabote

VK-1 (MOKyi1.1, UIKyk1 )
OITK-8 (MIKoriks.2)

14

18

Tema 5. DnemeHTbI HU3UKH
KOHJICHCUPOBAaHHOT'O COCTOSHHS BELIECTBA

4

HpaKTI/I‘IeCKOG 3aHATHE C
QJICMCHTaAMU JTUCKYCCHUU,
PEHICHUC 3a/1a4 10 TEMEC

YK-1 (MAKyki.1, UWKyki )
OIIK-8 (MIKoks )

Pa3nen 4. @®u3uKa aTOMHOIO SIAP

a M JJIEMCHTAPHbLIX YaCTHUIL. MoneKmepHaﬂ (bmmca U TEPMOJUHAMHUKA

19

Tema 1. dusnka aTOMHOTO A7Ipa 2

IIpakTudeckoe 3aHsATHE C
3JIeMEHTaMHU JHCKYCCHH,
pelleHue 3ajay 1o TeMe,
oT4eT Mo JabopaTopHOM
pabote

YK-1 (MAKyki.1, UWKyki )
OIIK-8 (MIKoks.2)

11

20

Tema 2. DeMeHTapHbIE YaCTHUIIbI 2

[NpakTuyeckoe 3aHATHE C
9JIEMEHTaMH JIHCKYCCHH,
pelIeHre 3a1ay 110 TeMe,
OTYeT Mo JabopaTOpHON
pabote

VK-1 UKy 1, UKy »)
OIIK-8 (U1K orixs )

10

21

Tema 3. MonekysipHO-KUHETHYECKAsT TEOPUS
ra3os

[NpakTuyeckoe 3aHATHE C
9JIEMEHTAMH JIHCKYCCHUH,
peleHre 3aj1a4 1o Teme,
oT4eT 1o JabopaTOpHOM
pabore

VK-1 MAKyki.1, UWKyki )
OIIK-8 (MIKomks.2)

22

Tema 4. OcHOBBI TEPMOANHAMUKH 2

IIpakTudeckoe 3aHsATHE C
3JIEMEHTaMU JUCKYCCHH,
peleHne 3a1a4 10 TeMe,
OTYET N0 JabOpaTOpHOU
pabore

VK-1 MAKyki.1, UWKyki )
OIIK-8 (MIKomks.2)

11

23

Tema 5. DnemeHTHI HPU3NUECKON KNHETUKU 2

[NpakTHyeckoe 3aHsTHE C
JJIEMEHTAMH JIUCKYCCHUH,
pelIeHre 3a1a4 0 TeMe,
OTYeT Mo JabopaTopHON
pabore

VK-1 (MAKyx 1, UKy )
OIIK-8 (U1K orixs )

24

Tema 6. PeanbHble ra3pl U 5KMJIKOCTH 2

HpaKTI/I‘-IGCKOG 3aHATHUC C

VK-1 MAKyy; .1, UKy )




9JIEMEHTaMHU JTUCKYCCHH,
peleHue 3a1ad 10 TeMe,
OTYET N0 JabopaTOpHOU
pabote

OIIK-8 (M/1Koyks 2)

25

Tema 7. TBepasle Tena

IIpakTuueckoe 3aHsTHE C
3JIEMEHTaMH TUCKYCCHH,
pelIeHne 3aaad Mo TeMme,
oT4eT 1o JabopaTOpHOM
pabote

VK-1 (MOKyi1.1, UIKyk1 )
OITK-8 (MIKoiks.2)

26

Tema 8. Camoopranusymomniiecs CHCTEMBI

IIpakTuueckoe 3aHsTHE C
9JIEMEHTaMH JTUCKYCCHH,
peleHue 3a1a4 1o Teme,
oT4eT Mo JabopaToOpHOM
pabote

YK-1 (MAKyki.1, UWKyki )
OIIK-8 (MIKoks )

HUTOI'O (2 kypce, 3 cemecTp)

32

16

32

44

124




4.4, MeTou4ecKHe YKa3aHUsS N0 OPraHU3alHU CAMOCTOSITEIbHOI PaG0THI CTY/IEHTOB
CamocrosTenbHas paboTa CTyJEHTOB OPUEHTHPOBAaHA Ha JalbHEHIIee COBEPILICHCTBOBAHUE HMX
YMEHUI IO CAMOCTOSITEIBHOMY OBJIAQJACHUI0 3HAHUSAMU TEOPETUYECKOIO W IPAKTUYECKOTO
XapakTepa U BKIKOYAET:
® CaMOCTOSITENIbHOE HM3yueHHE TeM YyueOHOW MporpamMmbl, KOTOpBIE C COJEp’KaTEeIbHOM
TOYKH 3PEHUS] MOTYT OBITh OCBOEHBI CTYIEHTOM CaMOCTOATEIbHO U KOTOpPbIE MMEIOT BBICOKHUIT
YPOBEHb y4eOHO-METOJMUECKOTO OCHAIICHUS;
® COCTaBJICHUE KOHCIEKTOB II0 TE€MaM, BBIHECEHHBIM Ha CaMOCTOSITEIbHOE HW3y4Y€HUE
MOJIHOCTBIO WJIM YaCTUYHO;
® IOJrOTOBKY K IPAaKTUYECKUM 3aHATUSAM 10 BCEM TEMaM Kypca;
BBIIIOJITHEHUE B TEYEHHME CEMECTpa KOHTPOJIbHBIX PA0OT MO TeMaM MPAKTUYECKUX 3aHATHUH,
KOTOpBIE B COBOKYMHOCTH OOECHe4YMBAIOT CHCTEMAaTUYHOCTh IPOMEXKYTOUHOH arTecTalnuu
CTYZICHTOB U OPTaHU3YIOT UX CAMOCTOATENbHYIO paboTy.

4.5. IlpumepHasi TeMaTHKa KYPCOBBIX padoT (npu Haruuuu) KypcoBeie pabOTHI HE TIPEyCMOTPEHBI

V. YYEBHO-METOJNYECKOE n NHO®OPMAIIMOHHOE OBECHHEYEHUE
JTUCUUILTAHBI (MOY JIST):
a) mepevyeHb JUTEPATyPhI

1. Caseanes, U.B.
Kypc obmieit pusuku [DnexTpoHHbId pecypc] : yueb. mocobue: / M. B. CaBeaseB = A
course in general physics. - Mockga : Jlans, 2011. - (Jlyuiue kiaccuyeckue yaeOHUKH)
(Knmaccuueckas yuebHas nutepatypa no GusHke). —
Pe:xxum noctyna: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=704.
Pexxum nocryna: 9bC "UsnarensctBo "Jlanp". - Heorpanuy. nocryi.
Pe:xum moctymna: http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=705.
Pexxum nocryna: 9bC "UsnarensctBo "Jlanp". - Heorpanuy. nocryi.
Pe:xxum noctyna: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=706.
Pexxum nocryna: 9bC "UsnarensctBo "Jlanp". - Heorpanuy. nocryi.
Pe:xum moctymna: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=707.
Pexxum nocryna: 9bC "UsnarensctBo "Jlanp". - Heorpanuy. nocrym.
Pe:kum noctyna: http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=708.
Pexum nocryna: ObC "U3narenscrso "Jlanp". - Heorpannu. nocrym.

2. Caseanesn, U.B.
COopHUK BOMPOCOB U 33/1a4 10 o01el pusuke [DIeKTpOHHBIH pecypc]: yueb. mocobue /
N. B. CasenweB. - Mocksa: Jlanp", 2013. - 288c.: un. - (Yuebnuku s By3oB. Creil.
JIMT.) (Knac. 3aJaYHUKU " MPAKTUKYMBI). - Pexum AocTyna:
http://e.lanbook.com/books/element.php?pll_id=32823. - Pexum pocryma: DBC
"UznatenbctBo "Jlanw". - Heorpanuu. gocrtym. - ISBN 978-5-8114-0638-8: b. 1.

3. ®@upranr, E. B.
PykoBozicTBO K pelieHuto 3a1ad no kypcey oomei ¢usuxu [Texcr] / E. B. ®@upranr. -
Mockaa: Jlans, 20009. - 352 C. - Pexum aocTyna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=405. - Pexum gocryma:
OBbC "U3narensctBo "Jlaue". - Heorpanna. moctym. - ISBN 978-5-8114-0765-1: b. .

4. Tpodumona, T.N.
Kypc dmsukn [Tekcr]: yueb. mocobue / T. U.Tpodumosa. - 12-e uzn., crep. - M.:
Axanemus, 2006. - 560 c. - (Bricuiee npodeccronanbHoe oopazoBanue). - ISBN 5-7695-
2956-3: (50 7x3.)

5. Hponos, N.E. 3anaun no o6meii husuke [Tekcer]: yued. mocobue / .E. Uponos. - 7-e
u3., crep. - M.: BUHOM. Jlaboparopus 3uanunid, 2007. - 431c. - ISBN 5-94774-614-X:
(21 7k3.).

0) nepuogUYecKue U3TAHUS (NpU HeOOXO0OUMOCTU)


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A2%D1%80%D0%BE%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B0%2C%20%D0%A2%D0%B0%D0%B8%D1%81%D0%B8%D1%8F%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%BD%D0%B0
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A2%D1%80%D0%BE%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B0%2C%20%D0%A2%D0%B0%D0%B8%D1%81%D0%B8%D1%8F%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%BD%D0%B0
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%98%D1%80%D0%BE%D0%B4%D0%BE%D0%B2%2C%20%D0%98%D0%B3%D0%BE%D1%80%D1%8C%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D1%8C%D0%B5%D0%B2%D0%B8%D1%87

B) CIIHCOK ABTOPCKUX METOAHYECKHUX Pa3padoTok (npu HeodXxooumocmu)
r) 6a3bl JaHHBIX, THHOPMALHOHHO-CTIPABOYHbIE H MONCKOBBIE CHCTEM

®depnepanbHble 00pa30BaTEIbHbBIE MOPTAIBI

1. MunucrepcTBo oOpa3oBanus u Hayku Poccuiickoit deneparuu

2. Nndopmarmonnas cuctema «EauHoOe OKHO OCTYIA K 00pa30BaTeIbHBIM pECypcam»
3. Eaunas xomnekuus un@poBbix 00pa3oBaTeIbHBIX PECYpPCOB

4. denepanbHbIi HEHTP HHPOPMAITMOHHO-00Pa30BATENLHBIX PECYPCOB

5. Poccutickuit o0nieo0pazoBaTenbHbIN TOPTA
VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

6.1. Ilomemenus u o6opy0BaHne

[Tomemenuss —  ydeOHble ayauTOpUM JJisi  TNPOBEACHUS  Y4EOHBIX  3aHATHUIH,
npeaycMoTpeHHbIX yueOHbIM mianoM OITOIT BO GakanmaBpuara, ocHaImeHbsl 000pyI0BaHUEM U
TEXHUYECKUMHU CPEACTBAMU OOYUCHHUSI.

[TomemeHust Ajis caMOCTOSTENbHONM PabOThl OOYYAIOUIMXCS OCHAIIEHbl KOMIIbIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHHUS K ceTH «/HTepHeT» M oOecreueHueM JOoCTyma B
3NEKTPOHHYIO0 HH(OpMaIMOHHO-00pa3zoBaTenbhHyto cpeny @I'BOY BO «UT'Y .

Oo6opynoBanue
Pazgen 1. Mexanuka, Teopusi KoJieOaHUA M BOJIH

Jemoncmpayuonnoe ooopyoosanue u yuedHo-Ha21a0Hble NOCOOUA:

IIpecc ruapaBianueckuii; YHuUBepcanbHbI KOMIUIeKe 1o (usuke (B komiuiekre); Habop
JEMOHCTpallMOHHBIA «BpamarensHoe aBmkeHue»; CTeHJ [UIsl M3YYEHHS CHCTEMbI IJIOCKHX
cxoadummxcss cuil; TUIOBOM KOMIUIEKT OOOpYAOBaHHS MO (U3UYECKUM OCHOBAM MEXaHUKU;
Komrmuiekr y4eOHOro o0opynoBaHus «Teopetnueckas MEXaHUKa; I'eneparop
dbynkunoHanbHbld; ['eHepartopbl; Ocummtorpadsl; Mcrounuku mnuTtanus; BeinpsMureny;
Anmnapar @OC; BricokoBonbTHBIM McTOYHUK nuTaHus (0-30kB.); CekyHAOMEp 3JIEKTPOHHBIM;
Cron-nogbeMHuK Js1aboparopHbiii; OBepxen mnpoekTopsl; Hacoc BakyymHblli KamoBckoro;
[Tucroner nByxcropoHHHMH Oammmcrtudeckuid; Habop mo kuHEMaTHMKe W JAWMHAMHUKE C
JBWOKYILEics Tenexxkod; Habop mo craTuke ¢ MarHUTHBIMU Jepxarensimu; HaGop mpyxuH;
MarnepOypckue nosymapusi; I'urpomerp; Hacoc Bo3aymnbiii pyunoit Illunca; ITpubop ans
neMoHcTpanuu ootekanus Ten; [Ipubop nns nemoHcTpanuu BuaoB aedopmaruu; [pudop mis
JEMOHCTpallMM MHEPIMH Tena; JuHaMoMeTp 1eMOHCTpalMOHHbIN; TenexXKu JIerkono BUKHbIE;
HaGop 6noxoB; Peruar — nuneiika; Benépka Apxumena; KamepToH «isi» Ha pe3oHUpYOLIEM
amuke; Habop u3 tpex mapukoB; Ilsiiecoc; Kommuexkt obopynoBaHusi mo KosneOaHUSM U
BOJIHAM; YCTaHOBKa JEMOHCTpAallMOHHAas; «BsA3KOCTb ra3oB»; YCTaHOBKAa [UIsl HM3y4eHUs
BOJIHOBBIX SIBJICHMM Ha TOBEPXHOCTH BOJbI; BomHoBas mamumua; XKeno6 Iamunes; Hacoc
BO3AYyIIHBIA pyuHoi; Hacoc ¢ motopowm; IlpuGop ans HaGmioneHust peszoHanca; [Ipubop
JeMOHCcTpauuu 3akoHa MexaHuku; [Ipubop TM-67A; Ilpubop ymap mapos; IIpubop
YHUBEpCaJIbHBIN aspoauHamuueckuii; TpyOka HploToHa; yHHBepcalbHas YibTpa3ByKoBas
ycranoBka; ['upu 1o 200r; Tenexxka TM/I; Benokoineco.

Jlabopamopnoe ooopyoosanue:

VYcraHoBKa Uil M3y4eHHsT HEYNIPYroro yaapa; YcraHoBka «l'mpockom»; YcraHoBka «MaiiHa
ATByna»; YcranoBka «MastHuk OOepOekay; YcTaHOBKa «3aKOH BpalaTeIbHOTO JBUIKECHUS,
VcranoBka «CoyaapeHue MapoB» «3aKOH COXPAaHEHHS UMIyJbcay; YcTaHoBKa «KpyTwiibHO-
OayutMcTHUeCKUil MasTHUK»; YcTaHoBKa «®Dusnueckuit mastHuk»; Kommiuekt npubGopoB mo
¢uznke «MexaHuka»; ABTOMAaTH3MpoOBaHHas YycTaHOBKa «CBOOOJHBIE U BBIHYXKJIECHHBIE
KosiebaHus (uznyeckoro MasTHHKa»; YcraHoBka «lIpoBepka 3akoHa ['yka»; Bechl; mMasTHHK
KPYTJIbIi  0a/UTMCTHYECKUH; MHUKPOKATETOMETP; HAaOOp Tpy30B; OJIOK SJIEKTPOHHBIN, HaOOp
NPYXHUH; MHUKPOMETP; ONTHMETP BEPTHUKAIbHBINA; pPa3HOBECHI; CEKYHAOMEp; CEKYHIOMEp
AIIEKTPOHHBIN; CUETYMK-CEKYHJIOMED; IMITAHT€HUUPKYJb; IITAHTCHIUPKYJIb (IJIEKTPOHHBIN);
LITAaTUB YHUBEPCAIbHBIM.



Jlabopamopnoe obopyoosanue:

VYcraHoBKa Uil M3y4eHHsT HEYNIPYroro yaapa; YcraHoBka «I'mpockom»; YcraHoBka «MaivHa
ATByna»; YcranoBka «MastHuk OOepOeka»; YcTaHOBKa «3aKOH BpAIATEILHOTO JIBUKCHUS;
VYcranoBka «CoynapeHue IapoB» «3aKOH COXPaHEHUs HMITyJbcay»; YcTraHoBKa «KpyTuinbHO-
OayuIMCTHYECKU MasSTHUK»; YcTaHoBKa «®Dusuueckuii masTHuk»; Kommiekt mpubGopoB mo
¢usuke «MexaHuka»; ABTOMaTU3MpOBaHHAs YycTaHOBKa «CBOOOAHBIE U  BBIHYX/IECHHbBIE
Kosiebanus (pusnyeckoro MasTHHKa»; YcraHoBka «l[IpoBepka 3akona ['yka»; Becwl; MasTHHK
KpYIJIbld  OaJIMCTUYECKUH; MMKpPOKaTeTOMETp; HabOp TI'py30B; OJIOK 3JIEKTPOHHBIN; Habop
IPYXHUH; MHUKPOMETP; OINTHMETP BEPTUKAIbHBINA; pPa3HOBECHI; CEKYHAOMEpP; CEKYHIOMEpP
JJIEKTPOHHBIN; CUETUYUK-CEKYHJOMEp; IITaHI'€HUUPKY/b; LITAHICHUUPKYJIb (JIEKTPOHHBII);
LITaTUB YHUBEPCAJIBHBIN.

Pa3znes 2. JjieKTpHU4€CTBO M MAarHETU3M.

Jlemoncmpayuonnoe o6opyoosanue u yueoHo-HaA2IA0HbIE ROCOOUA:

N3mepuTtenb 1eMOHCTPAIIMOHHBINA aHATIOTOBBIN; Y HUBEPCAIBHBIA KOMILIEKC 1O (DU3UKE
(B KOMILIEKTE); JleMOHCTpalMOHHBII MYyIbTUMETP € IUPPOBBIM O0TCUETOM; KOMITIIEKT 1eMOHCT
PaLMOHHBIX CBOMCTB JIEKTPOMAarHUTHBIX BOJIH; JIeMOHCTPAallMOHHBIN aMIIEPMETD;
JlemoHCTpannoHHbIH BobTMETp; [ 'eHepaTop pyrkmonansueiii; Ocumuiorpadsr; Mcrounnku
nutanus; BeinpsMurtenu; BeicokoBonbTHBINA ucTouHuk nutanus (0-30kB.); Tpancpopmarop
yHHUBepcainbHbIl; CeKyHaIoMep 3JeKTPOHHbIN; CTON-NOAbEMHHUK JJAOOPaTOpHbIN; DKpaH Ha
tpeHore; Oepxen npoekrop; Annapat @OC; barapes konneHcaTopoB; KaTtyika apoccenbHas;
Karymka Tomcona; Karymka @apanes; Konnencarop; KonaencaTtop nepeMeHHON €EMKOCTH;
Mara3ua eMKOCTH U3MEpUTENbHBIN; Mara3sus conpoTUBIEHN; MarHUTHOE MOJIE€ TOKA;
Mamumaa MOM; Mammna snextpodopHast; MasTHUK smekTpoctarndeckuii; Habop ams
JIEMOHCTpalMHU JIeKTpudeckux nosiei; [lpubop s nemoncTpanuu npasuia Jlenna; Paspsanuk
BbICOKOBONIbTHBIN 30 kB; Perynsatop nanpsixenus PHI; Peocratsi; Tepmonapst,
TepmocTonbuk; Ycuautenb HU3KON 4acToThl; JnekTpomeTp bpayna; llrtatus; Mogenb
MOJIEKYJIIPHOTO CTPOEHHUSI MATrHUTA.

Jlabopamopnoe odopyoosanue:

Monynb«Onpenenenre OTHOIIEHU 3apsija K ero Macce METOJJ0OM MarHeTpoHa»; Moayib
«M3yuenue sBieHus B3auMOUHAYKIMN»; Monynes «Tok B Bakyyme»; Monyip «3yuenue
rucrepesrca peppoMarHuTHEIX MaTepuanoB»; Moayis «Marasun emkoctei»; Moaynb
«MarasuH conporusieHuin»; Moayins «crounuk nuranus»; Monyns «M3ydenue
AIIEKTPUYECKUX CBOMCTB CETHETOANEKTPUKOB»; Monyinb «3yuyeHne MarHuTHOToO MoJist
COJIEHOMJIA C TIOMOIIBIO JaTunka Xoia»; Monyns «M3ydeHne npoueccos 3apsiia u paspsaia
KOHJIeHcaTopa»; Monyns «3ydeHne 23eKTpUYECKHUX ITPOLIECCOB B MMPOCTBIX JIMHEHMHBIX LEIAX
IIPU JE€NCTBUM FapPMOHUYECKON IEKTPOABIKYILEN CHIIbY; Monynb «3ydeHne aeKTpudecKkux
Kosie0aHuM B CBSI3aHHBIX KOHTYpax»; Moayib «/3MepeHue 4acToTbl METOAOM JBOMHOMN
KpYroBOH pa3BepTKn»; KOMIIIEKT IUIaHIIETOB Ul MOAEIUPOBAHUS N0JIel; ABTOMaTu4ecKas
ycTaHOBKa «/3ydeHue sSBIeHNs pe30HaHca B MTOCIIEI0BATEILHOM U apAJIENIBHOM KOHTYPAX);
I'enepatop curnanos; MynstumeTpsl; Ociuniorpadsl; Bonstmerpsr; JlabopaTopHblii
tpanchopmarop Jlarp; Peocrar.

Pa3neua 3. ®usnyeckasi ONTHKA U KBAHTOBas (pu3uka. PU3MKa aTOMOB U MOJICKY.I.

Jlemoncmpauuonnoe ooopyoosanue u yueoHo-Ha2IA0HbIE ROCOOUA:

Mogens abcomoTHO 4YepHOro tena; YcraHoBka «Ombit ®@panka u ['epuay; Jlazeps
ra3oBsle; ['onorpammel; M3nydenne TEMHOTO M CBETJIONO Tella Mpu OJHOW Temnepatype; Habop
no nongpuzauuy; Jliokemerp; Habop nBerHeix crekon; Ocserutenu; Ilpubop s
neMoHcTpauuu siBneHust goroaddexra; IIpubop mo reomerpuueckoit ontuke; I[Ipubop mo
CJIO’KEHUIO ONTHUYECKUX CHEeKTpoB; CBETOGMIBTPHI; 3epKaiio cheprudeckoe.

Jlabopamopnoe obopyoosanue:

VYcTaHOBKa J171s1 U3y4EHUS CIIEKTPA aTOMa BOAOPO/a; Y CTAaHOBKA JUIsl U3yUEHUS BHEIIHETO
dotoaddekra; YcraHoBKa A U3yUEHUST TEOMETPUUECKON ONTHKHU U MOJSPU3ANUN; Y CTAHOBKA



JUTSE MICCIIEZIOBaHUS MHTEePPEpEeHINN U Tudpakiuu; YCTaHOBKA I M3YYEHUs TUCIEPCUU H
nudpakium;
Jlazepwl; Mukpockonsl, Ckambsi ontuueckasi; Mcrounuk nuranus; Jlrokcmerp; OcBeTHTElb;
Ocserutens TteneBolt; [lomspumerp; VYcrtaHoBka aisi uU3ydeHHs] aOCONIOTHO-YEPHOTO Tea;
VYcraHoBKa JUIsl  ONpEENIEHUsT PE30HAHCHOro noTeHuuana wmerogoMm Ppanka u Iepua;
Monoxpomarop.

Paznen 4. dusuka aTOMHOr0 sipa M 3JJeMeHTapHbLIX 4acTul. MoJiekyasipHas
(puzuka u TepMoAMHAMMKA

Jlemoncmpayuonnoe 060pyoosanue u yueoHo-HaA2IAOHbIE ROCOOUA:

bapometp; Mukpomanomerp; Habop apeomerpos; [Ipubop razos. 3akoHoB; CTpyKTypa
Kpuctaiuueckas; Tepmomerpsl; TepmomMeTp nemoHcTpanonubiii; TypOuna BoasHas; TypOuna
[Tenbmana; [lap I'paBuzanpaa; Pazpe3 mapoBoil MaiuHbl ; M3mydeHrne TEMHOTO U CBETJIOTO Teja
IIpU OJHOW TeMIeparype; W3smeputens TeMiepaTypbl M BIAXHOCTH; 3Mepurens
teronpoBogHocty; Coobmaromuecs cocyabl; Habop kamwiispoB; OrHUBO BO3IYIIHOE;
Mopnens amst AeMOHCTpaIii OPOYHOBCKOTO JIBIKeHUS; HabOp CBUHIIOBBIX IIMJIMH/POB.

Jlabopamopnoe ob6opyoosanue:

VYcraHOBKa U1 ONPEIENICHHWS OTHOIICHMS TEIIOEMKOCTEH BO34yXa; YCTaHOBKA IS
ONpeIeJICHUs] YHUBEPCAJIbHOM ra30BOM MOCTOSIHHOM; M3MepuTens TeMiepaTypbl U BIAKHOCTH;
bapomerp; HaGop kanusuisipos.

TexHu4eckue cpeacrsa o0y4eHusl.

WutepaxtuBHbIi yaeOubrii kommuiekc SMART Board.

[Tomemenue s caMOCTOSITENLHOM PabOThl, OCHALICHHOE KOMIBIOTEPHON TEXHUKOH C
BO3MOXKHOCTBIO TMOAKIIOUEHUsT K cetn "MHTepHeTr" M oOecnedeH IOCTyHn B DJICKTPOHHYIO
nH(}OPMaLIMOHHO-00pa30BaTENbHYIO CPEAy OpraHU3aIIH.

6.2. JIMIeH3MOHHOe U MPOrPaMMHOe o0ecneyeHue
OnepannonHas cucreMa, AHTUBUPYCHAs porpamma, HHTEpHET-0pay3ep, nakeT 0(UCHBIX
nporpamm. Acrobat Reader, SMART NoteBook

VI1.OBPA3OBATEJIBHBIE TEXHOJIOTI'UN
B oGpaszoBarensHOM MIpoIiecce UCTONb3YIOTCS aKTUBHBIE U NHTEPAKTUBHBIE (DOPMBI, B TOM
quciae JUCTAaHIUMOHHBIE O0Opa30BaTelIbHbIE TEXHOJIOTHUH, MWCIOJIb3yeMble IpH pean3aluu
pa3IUYHBIX BUIOB y4yeOHOW paboThl, pa3BUBAOLIME Yy OOYYaroIIMXCS HaBBIKOB KOMAaHJHOM
palboThl, MEXJIUYHOCTHONH KOMMYHUKAI[UM, TPHUHITUS pEIIeHUH, JUAEPCKUX KauyecTB U
bopMupyIOLINE KOMIIETEHLINH.

HanmeHoBaHMe TeM 3aHATHI ¢ HCIOJIb30BAHMEM 00PAa30BATEIbHBIX TEXHOJIOTHI

®opma / MeTo1bl HUHTEPaKTUBHOTO Kom-Bo
Ne | Tema zanstusg | Bwupg 3anaTus
o0yJeHus 4acoB
BBomnass mexkmus; BBOAHAS  JIEKIUS-
JIAaJor; JAeKIUA-UHPOpMaIHs
(urdopmarronHas), JIEKIIUS-
uHpopManus c MPpUMEHEHUEM

0000IIArOIUX CXEM M TaOJHMI; JEKIUI —
00paTHOM CBsI3U (JIEKIUSA C DJIEMEHTAMHU

1 Bce TEMBI Texus JTUCKYCCHM), WHTEpPAaKTHUBHAS  JIEKIUs 79
(cm. m.4.3) (JIeKIust TUaor), JTEKIHsI-IeMOHCTPAITU;
nekius-oecena c 3JEMEHTaMU
BU3YaIHU3aliy; nexuus-oecena c
OTIOPHBIM KOHCTIIEKTHPOBaHUEM

OCHOBHBIX TIOJIOXKEHUH TeMbl (pazzena);
npoOiieMHass JIeKIHUs C  DJIEMEHTaMH
JUCKYCCHM; JIeKuuss HHpopMmalus ¢




BIIEMEHTaMHU MO/ICITUPOBAHHS;
UH()OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIC
TEXHOJIOTHHU, TEXHOJIOTHS MPOOJIEMHOr0o
00y4YeHHS

Bce TEMBI
(cm. m.4.3)

IIpakTueckoe
3aHATHE

KOMOMHHPOBaHHBIA CEMUHAP; CEMHHApP C
UCTIOJIb30BAHUEM AKTHUBHBIX METOJIOB B
MHTEPAKTUBHOM peXHUME;
MOBTOPUTENIbHO-0000MIAIONINI CeMHUHAp;
CEMHUHAp C OJJIEMEHTaMU JHUCKYCCHUU;
NPAaKTUKYMBl 110 PEIICHUI0 (U3NIECKUX
3amay (PD3) B HHTEPaKTUBHOM pEXUME;
JMAarHOCTUYECKUH CeMHMHAp, CEeMHUHap-
npaktukym 1o P®3; npaktuueckue
3aHATUA-TpEHUHIH 1o P®3; cemuHap-
KOH(pepeHIUs c 3apaHee
MOJATOTOBJICHHBIMA ~ BONPOCAMH IS
o0OcyxIeHus; uHbOpMaIMOHHO-
KOMMYHHKAITHOHHBIC TEXHOJIOTHH,
TEXHOJIOTUSI  MPOOJIEMHOTO  OOydYeHus,
TEXHOJIOTHUS Pa3BUBAIONIETO O0yUCHHS

36

Bce TEMBI
(cm. m.4.3)

JlaGopaTopHas
pabora

3aHATHE C DOJEMEHTaMU MIUCKYCCUU U
MIOCTAaHOBKOM ~ y4eOHOrO  (pU3UIECKOTO
HKCIIEPUMEHTA; 3aHATHE c
KOMMEHTHUPYEMbIM BBITTOJIHEHHEM
(pOHTAIBHBIX  JA0OpPaTOPHBIX  PabOT;
BBOJHBIN J1aDOpPaTOPHBIA MPAKTUKYM C
AIIEMEHTAaMU JTUCKYCCHH; JTaOOpaTOpHbIN
OPAaKTUKYyM 10  O3HAKOMIJIGHHIO  C
npudopamMu u 000pyIOBaHUEM;
MPaKTUYECKOe 3aHATHE o
HMHTEPIIPETAINU pe3ysIbTaToB
IKCIIEPUMEHTA; TEXHOJIOTHUS
npoOJeMHOTO O0YyYeHHs, TEXHOJOIHs
MOJ1yJIbHOTO OOyUY€eHUs

72

Hroro uacos

180

VII1.OOEHOYHBIE MATEPHUAJIBI U151 TEKYIIEI'O KOHTPOJISA
YCHEBAEMOCTH ¥ TIPOMEXKYTOUYHOM ATTECTAIIAM

8.1. OneHouHble cpeacrea AJid NPOBEACHUS TEKYIHIECTI0 KOHTPOJIA YCIIEBAEMOCTH

Jluckyccusa no memam 3anamutl

Ilokazarenn

Kpurepun

ConeprkaHue pEeTUINK U BBICTYIIJICHHI

CBOEH ITO3UINN.

TCPMUHOJIOTUH.

UYeTkoe, HAy4YHOE apryMEHTUPOBAHKE

[IpaBuibHOE ¥ YMECTHOE UCTIOJIb30BaHUE

KoppekTHocTh oBeieHus

OIIIIOHCHTaM.

cobeceHUKA.

KoHcTpyKkTHBHASI KpUTHKA MHEHHUS

CnocoOHOCTh K KOMIIPOMHCCHOMY

JloGpoxenaTenbHOCTh 0 OTHOIIEHUIO K




pa3peLIeHNI0 CIOPHBIX MOMEHTOB.
KoppektHo ucnomns3yer
3aMMCTBOBAaHHYIO apr'yMEHTAIHIO
(enaet CChUIKM Ha aBTOPOB).

Kyanypa 06I_HCHI/IH, OpraHu3anus peucBoro Yerkas OpraHr3anys BbICKa3bIBAHUA:

BBICKa3bIBaHU CBA3HOCTbD, JIOTHYHOCTD, IICJIOCTHOCTD.
EcTecTBeHHOCTE pe€4uu, OTCYTCTBUE
ITaMIIOB.

JlerxkocThb BOCIIPHUATHA pCUYH HaA CIYX.

Illkana omeHMBAHUsI: 3aUYTEHO — COOTBETCTBUE OOJbILEH YacTU KPUTEPUEB; HE 3aUTEHO —
HECOOTBETCTBHE OOJIBIICH YacTH KpUTEPHUEB

Pewenue 3a0au (npumepol 3a0au)
Pa3nes 1. Mexanuka, Teopusi Ko1eGaHUi U BOJIH
3agaua 1. CaMoJIeT JISTUT OTHOCUTEIBHO BO3yXa €O CKOpocThio Vy =800 xm/uac . Berep nyer

C 3amaja Ha BOCTOK cO ckopocThto U=15m/c . C Kkakoil CKOpOCThIO V camojieT OymeT
JBUTAThCSI OTHOCHUTEIBHO 3€MIIM, W TMOJ KaKUM YIJIOM ¢ K MEpUIuaHy HaJo Jep:KaTh Kypc,
4TOOBI IIEpeMeneHIe ObLIIO: a) Ha FOT; 0) Ha CeBEp; B) Ha 3aIiaj; T) Ha BOCTOK?

3agaua 2. Teno mamaer ¢ Boicothl h=19,6m ¢ HauampHOU ckopocThio Vo =0. Kakoit myts

MIPOMJIET TEJO 3a MepBYIO U nocieantor 0,1c cBoero NBUKEHUS?
3agaua 3. Kamens OpomieH Topu30HTAIBHO cO CKOopocThio V, =15 m/c . Haiitn HOpmanbHOE a,

U TAaHTCHIUAIBHOE 8, YCKOPEHHUs KaMHsA depe3 Bpems t =1C mocne Hadana IBUOKEHUS.

3anaua 4. Koneco, Bpanasch paBHO 3aMeUICHHO, 3a BpeMs t =1C yMeHBIIMIIO CBOIO YacTOTY C
n, =30006/ mun no n, =18006/mun . HaiiTu yrioBoe ycKOpeHHE & Kojleca U YHCIO

ob6oporoB N koseca 3a 3T0 BpeMsl.
3agaua 5. 3aBUCHUMOCTBH MPOUJCHHOTO TEJIOM IyTH S OT BpeMeHHW { 3amaercs ypaBHEHHEM
s=A-Bt+Ct?, rqe A=6m,B=3mu/c,C=2u/c*. Haiitu CpeIHIOI CKOPOCTb U CPELHEE
YCKOpEHHUeE Tema JuIisd HHTepBayia BpeMenu lc <t <4cl.

Paznen 2. DaeKTpU4ecTBO M MATHETH3M
3agaya 1. B BepmmHax paBHOCTOPOHHETO TPEYTrOJIbHUKA HAXOJATCS  OJMHAKOBbBIE
NoJoXKUTENbHbIE 3apsaabl Q = 2nKi. Kakoil oTpunarensHslil 3apsan Q; HEOOX0IUMO MOMECTHTH

B IEHTP TPEYTrOJbHHKA, YTOOBI CHUJIa TPUTSIKEHHS C €ro CTOPOHBI YPaBHOBECHUJIA CHIIBI
OTTAJIKUBAHUS TOJIOKUTEIBHBIX 3apsiioB?

3agaya 2. DNEKTPOCTATUYECKOE TOJE CO3aeTcsi OECKOHEYHON MpPSIMON HUTHIO 3apsKEHHON
paBHOMEpHO ¢ JuHEHHON mioTHOocThi0 = 50 nKu/cm. Omnpenenure 4McIOoBOE 3HAYEHHE U
HallpaBJ€HUE TPAJUEHTa NOTEHIMAIa B TOUKE HA PACCTOSAHUM I = 0,5 M OT HUTH.

3agaua 3. PaccrosiHne Mexay miacTUHaAMHM IUIOCKOTO KoHaeHcatopa d = 5 MM, pa3HOCTh
noteHuanos U = 1,2 kB. Onpenenure: 1) MOBEepXHOCTHYIO ITUIOTHOCTH 3apsiia Ha IUIACTUHAX
KOHJIEHCATOpa; 2) TOBEPXHOCTHYIO IUJIOTHOCTH CBSI3aHHBIX 3apsOB Ha JUDJIEKTPUKE, €CIU
U3BECTHO, UYTO  JAMDJIEKTPUYECKAas  BOCHPUMMYMBOCTH  JMDJIEKTPUKA,  3aIOJHSIOLIETO
MIPOCTPAHCTBO MEXAY MJIACTUHAMU, PaBHA CAUHUIIE.

3agaua 4. Ilo MegHoMy npoBOAHUKY ceueHueMm 0,8 mM? Teder Tok 80 MA. Haiigure CPEIHION0
CKOPOCTh YIOPSAOYEHHOTO JIBIKCHHS DJIEKTPOHOB BJOJb MPOBOJIHMKA, MpEIoiaras, 4ro Ha
KK aTOM MU MPUXOAUTCS OJUH CBOOOAHBIN 21eKTpoH. [TnoTHOCTE Meau paBHa 8,9 r/cm3.
3apaua 5. Haittu compotuBnenue R skeneznoro crepxkus nuamerpom d = 1 cM, eciam macca
CTep>kKHsI m = | Kr.

Paznen 3. Puznyeckasi ONTHKA U KBAHTOBas pusnka. DU3nKa aTOMOB M MOJIEKY.I.
3agaua 1. Paccrosinue mexay menssmu B onsite FOnra 0,5 MM, nqinuHa BosHbl 550 HM. KakoBo
paccTostHUE OT IleJiel A0 KpaHa, €ClM PACCTOSHUE MEXIY COCEAHUMHU TEMHBIMU IMOJIOCAMU Ha
HEM paBHO 1 MM ?



3anaua 2. Ha MpuieHyto tiieHky (n=1,3) nanatot ayun (A=550 HM) mox yriiom 30°, IIpu xakou
HAaUMEHbIIEH TOJIIMHE IUIGHKH OTpPaXeHHble Jydd OyAyT MaKCUMaJIbHO YCHUJICHBI
uHTEepepeHIen?

3apaua 3. Ha qumadparmy ¢ KpyrieiM OTBEpCTHEM paauycoMm p = 1,2 MM magaeT HOPMaJIbHO
MOHOXpOMaTHYEeCKUH cBeT ¢ MHOW BOJHBI 500 HM. CBeT/IbIM WJIM TEMHBIM OyIET LEHTP
TU(GPaAKIIMOHHON KapTUHBI HAa SKpaHe, HaXoIsAIIeMcs Ha paccTossHUM 1 M oT auadparmer?
3anaua 4. Ilox kakuM yriiom OyneT HaOJIIOAATHCS 3€JeHas JTUHUS PTYTH JUTMHOM BOJHBI 546,1
HM B CIIEKTpE MEPBOTO MOPSIKA, eclid Tu(pakIHoOHHAsA pereTka umeeT Ha 1 MM 600 mTpuxoB.
Onpenenure yrioByl IUCIEPCUIO PEIIETKUA Ui ATOW JJIMHBI BOJHBI B CIIEKTpE IEPBOTO
Mopsi/IKa.

3agauyaS. VIHTEHCUBHOCTh €CTECTBEHHOTO CBETA, MPOLIEALIET0 Yepe3 MOJSPOn], YMEHBIIUIACh
B 4,5 pa3za. Bo ckonbKko pa3 oHa YMEHBIIUTCS, €CJIM BTOPON TaKOM € MOJISAPOU] IMOCTaBUTh 3a
NEPBBIM TaK, YTOOBI YTroJ MEXKIYy IUIOCKOCTAMHM MOJSIpU3ALUUA UX ObLI 60%2 Koaddunument
MOTJIONICHUS B 00OUX MOJSIPOUIAX OTUHAKOBBIM.

Pa3nes 4. dusnka aTOMHOIO0 1Apa U dJIeMeHTAPHBIX YacTul. MoJiekyJsipHas QU3NKa U
TePMOAMHAMMKA
3anaua 1. /lnuna Bonnel A usnydaemoro aromom Gotona coctasiser 0,6 Mk . [Ipuaumas

BpEMsI J)KU3HU BO30YKJIEHHOTO COCTOSIHUSA At = 107%c, OIIPEEIUTE OTHOLIEHUE €CTECTBEHHON
IIMPUHBI SHEPTETUYECKOI0 YPOBHS, Ha KOTOPBIN OBl BO30YXK/IEH AJIEKTPOH, K SHEPIUH,
U3JIy4EHHOU aTOMOM.

3anaua 2. /lonucaTth HEAOCTAOLIMI IEMEHT B s/IepHON peakuuu: X(p, n)ngr .

3agaua 3. Onpenenuts SHEPTUIO AIEPHON PEaAKIINU: ; Li(p,n) Z Be.

3anaua 4. Cxonpko anbda- 1 6eTa-pacnasoB UCIBITHIBACT 2935 U , npespainasch B KOHEYHOM
uTore B CTAOWIbHBIH %55 PD ?

3anpaua 5. Snpo u3oroma 281318i MOJIYYUJIOCh U3 JPYTOTO SiApa Mocie OAHOro anbda - U OTHOTO

Oeta-pacrnaga. Yo 310 3a siapo?

TToka3aTenu Kpurepun

ITonumanue ycjaoBuA 3aJa4n | e KpaTKa}I 3aMMcCh yCIIOBUA.

e lcrionb3oBanne (hU3HMUECKO CUMBOIHKH.

e 3anuch eIMHUL U3MepeHus 1 nepeo] ux B CU

¢ Xoporee opopmieHre paboThl, YeTKHE PUCYHKU U
YEepTEKU.

e Haxoxxenue 1 3amuch HeOOXOAUMBIX TaOIMYHBIX U
JIONIOJITHUTEIILHBIX TaHHBIX.

[Inan pemenus 3amxaun e O6ocHOBaHME BBIOOpa Pu3HUECKUX POPMYIT ISt
peIIeHUSI.

¢ ParnoHanbHBIN cIoco0 perieHus

e 3anuch hopMyn

OcymiectBinenue penieHnst | e BeiBoa pacuerHbix(0if) hopmyin(bl), pelieHne 3a1ad B
o01IeM BUie

e MaTteMaTHUECKUE OTEpalii C CIMHHUIAMH H3MEPEHUS
(U3MYECKUX BEJTMYMH, BEIUMCICHUS

[IpaBuIbHOCTD pEICHUS e KpaTkoe 00BbsICHEHUE pEILICHMS.
3alauni e AHanu3 NOJIY4YEHHBIX PE3yJIbTaTOB




IIIkajia OeHUBAHUA: 3aU4TEHO — COOTBETCTBUE OOJBIIICH YaCTH KPUTEPUEB; HE 3aUTCHO —
HECOOTBETCTBHE OOJIbILICH YaCTH KPUTEPUEB

Omuem no nabopamopuou pabome

Otuer no 1abopaTopHOit paboTe AOIKEH CONEPKATh:

1. Ha3Banue pabotel. 2. Ilens pabotsl. 3. Ilepedenp mpuOOpoB u NMpUHAICKHOCTEH. 4.
Kpatkoe onucanue npubopa miu paboyeil ycTaHOBKU M METOAMKHU dKcriepuMenTa. 5. Kparkoe
TEOPETUYECKOE BBEACHHE C HEOOXOAMMBIMH DPHCYHKAMH W 4YepTe)KaMH, M OCHOBHBIMHU
pacueTHbIMU QopMynaMu. 6. DKCIIEpUMEHTaIbHAas YacTh JI0JKHA COJIEP:KaTh HOMEP M Ha3BaHUE
KaXJIOTO 33JaHus; MO0 HEOOXOIUMOCTH: HYEPTEXH (CXeMbl), TaOIHMIBI U3MepeHud, rpaduku,
BBIBOJIbI pabouux ¢opmyn U T.1. J(OIDKHO OBITH OTOOpPa)XKEHO IOJIHOE BBHIMOJIHEHHE KaXKIOTO
3aganus. 7. OIEHKY TOYHOCTH W3MEpEHui, pacyer aOCONIOTHOM W OTHOCUTEIILHOU
MOTPEIIHOCTEH, OIEHKA BKJIaJa pa3HbIX (AKTOPOB B BEIWYMHY MOTPEHIHOCTH. 8. BBIBOIBI K
pabore.

Tlokaszarenu KpHTepHI/I
ITonroroska Kk 11abOpaTOpHOM | @ paGoTa ¢ TEKCTOM J1a0OpPaTOPHOM PaboOTHI;
pabote ® [10JIrOTOBKA OTBETOB HA KOHTPOJIBHBIE BOIIPOCHI;

® 3HAKOMCTBO C XOJIOM IKCIIEPUMEHTA;
® BBIBO/JI PACUETHBIX (POPMYIL.

Brimonnenue 1ab0paTOPHOM | @ BEIOOP HEOOXOAUMOTO 0OOPYIOBAHUS i IPHOOPOB;

paboThl ® CaMOCTOSITEJIBHBIA U PAaLIMOHAIBHBIA MOHTAX
9KCIIEPUMEHTAILHOU YCTAHOBKY;

e OmpeieieHNe PEXUMOB PabOTHI, 00ECTIEUNBAIOIINX
IIpaBWJIbHbIE PE3YJIbTATHI;

® COOJII0/IeHHE TIPAaBUJI TEXHUKU 0€30MacCHOCTH;

® IPaBWJIBHOE U aKKypPaTHOE BBIIIOJIHEHUE 3aIIUCU B

TadJIuLax.
Hoxaroroeka oryera 1o ® HAXOXKJICHUE WM 3alIMCh HEOOXOJIMMBIX TaOJIMYHBIX
nabopatopHoit pabore Y JIOTIOJTHUTENIBHBIX TaHHBIX,
¢ 00paboTka MOJTYYEHHBIX pE3yIbTATOB,
MOCTPOCHUE rpauKoB MTOJTYYSHHBIX
3aBHCUMOCTEH;

® aHaJIM3 TIOTPEITHOCTEH U3MEPCHUS,
® TpaMOTHasl, JIOTHYHast (POPMYyIUPOBKA BHIBOJOB TIO
pabore.

IIIxana omeHMBAHHS: 3a4T€HO — COOTBETCTBUE OoJbIIIEH YacTu KpUTCPUCB; HC 3a4YTCHO —
HECOOTBETCTBHE OOJIbIICH YaCTH KPpHUTCPUCB

8.2. OueHo4YHbIe CPeACTBA A/ MPOMEKYTOYHOMH aTTecTanuu

IIpumepHBIii NepevyeHb BONMPOCOB K 3a4eTy ¢ OlleHKO# (2 cemecTpe)
MexaHnuka, Teopus KoJieOaHHU U BOJIH
1. TpaexkTtopust ABMKEHMS, NMPOHIEHHBIA MyTh, NepemelnieHue. JIMHeHHble KHHEMaTH4YeCKHe
XapaKTEPUCTUKH JIBUKEHUS.
JIBM>KEHHE TOUKU 10 OKPYKHOCTHU. YTIIOBBIE CKOPOCTb U YCKOPEHHUE.
ITepseriit 3akoH HeroTona. Macca. Umnynbc. Cuna. Bropoii u Tpetuii 3akoHbl HproTOHA.
3akoH Tarorenus Herorona. Cuiia TsDKECTH M BEC Tea.
3akoH ['yka mist neopManuu pacTsHKEHUS — CKATHSL.

asrwN
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10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.
217.

28.
29.
30.

31.
32.

33.

34.

35.

Buemnee TpeHue: TpeHuE IOKOs, TPEHHE CKOJIbKEHUS, TpeHue KadueHus. KuHemartuka
MaTepUaIbHOM TOUKH. JInHaMUKa MaTepUaIbHON TOUKH.
WNmnynbe Tena. 3aKkoH coXpaHeHHus uMIyibca. Pabota cuibl. MOIIHOCTS.
Oneprusi. llorenumanbHass oHeprus. Kunermueckas »sHeprus. 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTUU.
3akonsl [Tackans u Apxumena. Y cioBys IJIaBaHUS TeEIL.
YpaBHEeHHE HEPA3ZPBIBHOCTU CTPYU. YpaBHEHUE bepHymu sl UACaNbHOM KUIKOCTH.
®opmyna Toppuyeniu.
DONeMEHTHl CIIeNUaNbHOM Teopuu OTHocuTenbHOCTH. lIpeoOpa3zoBanus Jlopenmna. 3axkon
B3aUMOCBSI3M MacChl U SHEPTUH.
MoMeHT uMIlyJbca U MOMEHT CHJIbl OTHOCHTEIBHO TOYKU. YPAaBHEHUE MOMEHTOB IS
MaTepUalbHOU TOYKU U CUCTEMBI MATEPUATIbHBIX TOYEK.
AOcomoTHO TBepnoe Teno. /luHamuka TBepAoro tena. MOMEHT uMIynbca Tejla U MOMEHT
CUJIbl OTHOCHUTEIIBHO OCH.
Mowment wuHepuuu Tena. KuHermueckass dHeprus BpaiieHus. OCHOBHOE ypaBHEHME
JUHAMUKHU BpaIaTeJIbHOIO JBUKEHUS TBEPJIOTO TENA.
3aKOH COXpaHEHMsI MOMEHTa UMITyJibca TBepaoro tena. Teopema ['toitrenca-11ITeitnepa.
JIBukeHre B HEHMHEpLHUAIbHBIX cuUcTemax oTcuera. Cuibl uHepuuu. LleHTpoOexHas cuiia
uHepuuu. Cuna Kopuomnuca.
VYpaBHEeHHE ~ [BMXKEHHMS  TOYKH, COoBeplIaloIIeld  TapMOHHMYECKHE  KojeOaHus.
Juddepennmanbaoe ypaBHEHHE TApMOHUYECKOTO OCIIILISATOPA.
[TonHas sHEpPrHsl MEXaHUYECKON CUCTEMbI COBEPIIAIOIICH rapMOHIUYECKHE KoJIeOaHusl.
3aryxaromue konedanus. BeiHykIeHHbIe KoneOanus. Pe3oHanc.
[IpononpHBIe W TONEpeUHbIe BOJHBI. BomHOBOe ypaBHeHue. DHeprus Oeryuieil ympyroi
BoJTHBL. CTOostune BomHBL. DddekT Jommepa.

JIEKTPUYECTBO M MATHETH3M.
3akon Kynona. HampspkeHHOCTh monst TodeyHoro 3apsaa. I[IpuHIMI Cyneprno3uIH.
Teopema Octporpazackoro — ["aycca.
Pabora cun mons npu nepememieHun 3apsanoB. [loTeHmuanm W AKBUIOTEHIMAJIbHBIE
MOBEPXHOCTU. ['paiueHT NoTeHIMalla ¥ HAPsKEHHOCTh MOJIS.
HampspkeHHOCTh TOJNS Yy TMOBEPXHOCTH MPOBOJHUKA U €€ CBA3b C IIOBEPXHOCTHOM
IUIOTHOCTBIO 3apA/a.
[IpoBogHMKM BO  BHEIIHEM JJIEKTpOCTaTWYecKoM mose. HaBeneHHble — 3apsjibl.
OnexkrTpoeMKocTh. CoeTMHEHNE KOHIEHCATOPOB.
[Tonsipu3zanust [udIeKTpUKoB. BekTop nonspuzanuu. HanpsskeHHOCTb 3JIEKTPUYECKOro oIS
B JURJIEKTPUKAX. DHEPTUA U IUIOTHOCTh SHEPIHH IEKTPOCTATUUECKOTO MOJIS.
Onextpuueckui Tok. 3akoH Oma 1t yuactka uenu. ConpoTHBIEHNE IPOBOIHUKA.
CropoHHHE CHIIBI. DIEKTPOABIKYIIAs cuia. 3akoH Oma aiisd ydacTka LENH, COAEpIKAILEro
O/1C. Pa3HOCTh NOTEHIIMAJIOB U HATIPSIKEHHE.
PaboTa 1 MOIIHOCTH B LIENH MOCTOSIHHOTO TOKa. 3akoH J[xoyns — Jlenna.
PaszserBnennsie nienu. [Ipasuna Kupxroda.
Knaccuueckass Teopust D3JIEKTPOIPOBOAHOCTH METAJUIOB. 3aBUCHUMOCTb CONPOTHBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CoOcTBeHHas U MPUMECHas! MPOBOJMMOCTb MOJYITPOBOIHUKOB.
TepMOdIeKTpOHHAsE 3MUCCUS U KOHTAKTHBIE SIBJICHHMS B MeTalylaX M TMOJIYIMPOBOIHHKAX.
Pabora BbIX0O/a JIEKTPOHOB U3 MeTasla.
TepmoonexkTponHas smuccus. TepmoanekTpuueckue siBiaeHHs. KoHTakTHbIE sBJIEHUS B
MOJIYTIPOBOTHUKAX.
[IpoBOAMMOCTh  AJEKTPOJIUTOB. DJIEKTPOJUTHYECKass aucconmanud. 3akoH Owma s
ANIEKTPOJINTOB. 3akoHbl Papazes. OnpenencHue 3apsia HOHa.
CamMocTosATenbHBIA Ta30BbIM paspsn. Buasl paspspga (Tieromui, AyroBoil, HCKpOBOM u
KOpoHHBIH). KaToaHble my4n.



36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

48.

MarnutHoe mMoje 3JEKTPUYECKOro TOKa. 3akoH Ammepa. MHAYKIUS U HaNpsHKEHHOCTh
MarHuTHoOro noss. 3akoH buo-Capapa-Jlamiaca.

MarauTHo€e 1oJie NPSIMOTO, KPYTOBOTO U COJIEHOMIAJIBHOIO TOKOB. MarHuTHbBIN MOTOK.
JlericTBrE 3IEKTPUYECKOI0 U MAarHUTHOIO MOJIeH Ha IBMKYIuiics 3apsia. Cuia JlopeHua.
MaruuTHble cBOKCTBa BellecTBa. HamarnmueHHOCTb. MarnuTHas npoHMUAEMOCTh. Jlua-,
napa- u peppomaraerusm. MarautHsiid ructepesuc. Touka Kropwu.

Omnbrtel Gapanes u npaBuio JleHna. DaeKTpoABIKYIIAs cujla UHAYKIMU. BuxpeBbie TOKU.
CaMOMHIYKLIMS M B3AUMOWHTYKLIHS.

DNEeKTPOABMKYIAsA CHiIa CaMOUHAYKIUU. WHIYKTUBHOCTb. DHEPrusi MAarHUTHOTIO TOJIS
ToKOB. B3aumonnnykuus. Tpanchopmarop.

ONeKTpOMarHUTHOe 1oje. BuxpeBoe 3yeKTpUyYECKOE  IOJIE. Tok  cMmenieHus.
DJIEKTPOMArHuTHOE MoJje. Y paBHeHuss MakcBeiia.

DnekTpudeckuii KonedarenbHblii KOHTYp. CoOCTBeHHBIC Konebanwus, ¢opmyna TomricoHa.
3aryxaromiue KoueoaHus.

BreinyxneHHsie KoyiebaHus B KOHType. Pe3oHaHc.

DNEeKTPOMarHUTHBIE BOJIHBI, CKOPOCTh UX pacrpocTpaneHus. O0beMHas IIOTHOCTh SHEPTUU
anekTpomarHutHoro nosst.  Iloroxk  sneprun. Bekxrop VYmosa-IlokiHTnHra. Ilkama
3JIEKTPOMAarHUTHBIX BOJIH.

[Tonyuenue mnepemennoit IJ[C. Ksasucrammonapueiii TOK. J[leficTByromiee u cpenHee
3HaUYEHHE NMEPEMEHHOI0 ToKa. CONpOTUBIICHUE.

NHayKTUBHOCTP W €MKOCTh B II€NM IEepeMeHHOro Toka. llocrnenoBaTenbHbld U
napajuieabHbIi pe30HaHC.

PaboTa 1 MOIIIHOCTH B LIETIH NTEPEMEHHOTO TOKA, aKTUBHAS M PEaKTHUBHAS MOIIHOCTb.

IIpumepHBIi NepevyeHb BONPOCOB K 3K3aMeHy (3 cemecTp)

e

10.

11.
12.

13.

14.

PDu3nyecKkas ONTHKA M KBAaHTOBasA Gpu3uka. PU3MKa aTOMOB U MOJIEKY.JI.
Wntepdepennus csera. Ilonocsl paBHOro HakjiIoOHa M paBHOW TOJIIMHBI, Kosblia HeroTOHA.
[Tpumenenne nHTEpPEpeHIINN, HHTEPHEPOMETPHI.

Hudpakuus csera, meton 30H Ppenens. dudpakuus ot ogHol menu. dudpakuuonHas
pelieTKa U ee XapaKTEepPUCTUKH.

PentreHoBckue ayuM, qudpakuus peHTTeHOBCKUX Jyuyeil. Judpakuus Ha yabTpa3BYKOBBIX
BosiHax. [IpuHIMns! ronorpaduu.

3akoH Mamntoca. [lonspuzanus cBera Ipyu OTPaXXKEHUH U IPETOMIICHUH.

PacnpocTpanenue cBera B KpHCTallIaxX, JBOMHOE JIydenpesloMiIeHue. Bpamenue miockoctu
noJsipusanuy, 3akoH Papanes.

Hucnepcust cera. Ilormomenue cBeta, 3akoH byrepa. I'pymmoBas u da3oBas ckopocTu
cBera. PaccessHue ceeta. MosieKynsipHOE pacCcessHHE.

N3mepenune ckopoctu cBera. PacnpocTpaneHue cBera B ABMXKyHuxcsa cpepax. OnsiT duso.
OmnbrTel Maiikenscona-Mopiu. D¢ dext Jlomnepa.

OnTuyeckre XapakTEPUCTUKH CPelbl M UX 3aBUCUMOCTb OT WHTEHCHBHOCTH W3JIy4YEHHS.
OTKIIMK HENMHENHOM cpesibl Ha BHELITHEE BO3/IEHCTBUE.

TennoBoe wu3nydeHHe M €ro XapaxkTepucTHkH. 3akoH Kupxroga. 3akonsl Credana-
boneimana u cmemienus Buna. ®opmyna Penes-/[>xuHca.

['unoreza Ilnanka. @otordpdexr. dopmyna DiHIITEHHA s BHemHero ¢orodddexra.
Hasnenue ceera. Dpdext Komnrona.

KopnyckyisspHO-BOIHOBOM Ayalli3M, IPUHIMII JOTIOJTHUTEIBHOCTH.

CnekTpanbHble CEpUM H3IIy4eHHMs aroMapHoro Bojopona. ®opmyna bansmepa. [lpunnmn
Putua. [Inanerapuas Moaens aTroma.

[Toctynatel bopa. Monens aroma Bomoposa o bopy. CpoiictBa BoiH ae bpoiinsa. BoaHoBas
¢ynkuus. COOTHOIIEHHE HEOTIpeIeIeHHOCTEH.

Vpasuenne lllpenunrepa, obmiee u 1yisi CTAIIMOHAPHBIX cOCTOSTHUH. [IpuHIMT Cynepno3unun
cocrosiHuil. KBaHTOBaHME YHEPIUM.



15.

16.

17.

18.
19.

20.
21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.
39.

40.

ITpocreiiiine 3amauM B KBAaHTOBYKO MexaHMKy. KBanToBble uncna. CHHH 3JIEKTpOHAa.
[Tpuniun [Maynu. MynbTUIIIIETHOCTD CIEKTPOB.
CrnimH-opOuTanbHOe B3auMojieiicTBe. MeXaHU4eCKU MOMEHT MHOTORJIEKTPOHHOTO aToMa.
Ilepnonnueckas cuctema 3JIEMEHTOB.
HNonnas u koBajeHTHass cBsi3b. OOMeHHOe B3auMozeicTBuE. MOJEKYISIpHBIE CIEKTPHI.
KombOunannonHoe paccesHue cBeTa.
CrnoHTaHHOE U BBIHYXKJEHHOE u3nyueHue. Jlazepsl.
[Toustue o kBaHTOBBIX cTaTucTUkax. Craructuku boze-Oitnmreiina u depmu-lupaka.
BbIpoxaeHHBII 27€KTPOHHBIN ra3 B MeTajax. JHeprus @epMmu.
Teopus DitnmreitHa-Jle6as. DOHOHBI.
OOpa3zoBaHue »SHEPreTMYECKUX 30H B KpUCTaUIaX. 3OHHAs CTPYKTypa METAJUIOB,
IURIIeKTpUKOB. COOCTBEHHAs U MPUMECHAs POBOAUMOCTb.

®u3uKa AaTOMHOTIO /Ipa U 3JIeMeHTApHbIX YacTul. MoJieKkyJIsipHas GU3UKA U

TEePMOAHMHAMMKA.

CocraB spa. XapakTepUCTUKM aTOMHOIO sipa. SInepHble cuibl U MX CBOMCTBA. DHEprus
CBS3U SA1pA.
Mopnenn aromHoro snapa (kameibHasi, o0ojoyeuHas). PannoakTUBHOCTb, 3aKOH
PaAMOAaKTUBHOIO pacnaja, MpaBuila CMEIICHUSI.
Anbda-pacnaz, 6era-pacnaj, raMmma-uznydenue. Anepusie peakiuu. Jlenenue anep. Llennbie
peakuuu aeneHus. Peakiust cuHTE3a aTOMHBIX s11Ep.
OCHOBHBIE  XapaKTEPUCTHKU  3JIEMEHTApPHBIX YacTUL. 3aKOHbl COXpaHEHMs  JJIs
31emMeHTapHbIX yactull. KBapkoBas mozens aipoHoB. yHaameHTanbHble B3aUMOICHCTBHUSA.
OcCHOBHBIE TMOJOXEHUSI MOJIEKYJISIPHO-KUHETHYeckol Teopuu. WneanbHblil raz. OcHOBHOE
YpaBHEHHUE MOJIEKYJIIPHO- KHHETUYECKON TEOPUHU I'a30B.
OmnbITHBRIE Ta30BbIEe 3aKOHBI. YpaBHeHue Knameiipona - MenaeneeBa. BHyTpeHHsst sHEpTUs.
Yucno creneHeit cBOOOIbI Fa30BBIX MOJEKYIL.
CpenHue BeIMUYMHBI B ONHCAaHUU MOJEKYJSPHBIX cucTeM. PacmpeneneHue dvactull Mo
3HAQUEHUSIM TOTEHUMAJIbHOM SHEPruM BO BHEIIHEM CWIOBOM mnoje. bapomerpuueckas

dbopmymna.

Pacnipenenenrie Makcgesia o CKOpOCTSIM TEIUIOBOTIO JIBH>KEeHHsS. CKOPOCTH MOJIEKYII.
IlepBoe Hawano tepmMoguHamuku. Temmoemkocts. — DopMynMpoBKa MEpPBOro Hauasa
TEPMOJNHAMUKH.

[TpumeHeHre nepBOro Havajga TEPMOAMHAMMKY K M3omponeccaM. AnnadaTuueckuil mpoiece
B UJcanbHOM rase. [lonutponuyeckue mpoueccsl.

TemnoeMKOCTh B pa3iMyYHbIX Mpoleccax. TemIoeMKocTb CMecH Ta30B. ODHTaJbIMS Kak
(GYHKLUS COCTOSHUS CUCTEMBI.

PaBHOBecHble M HepaBHOBeCHble mpouecchl. OOpaTuMble UM HEOOpaTHUMbIE IPOLIECCHI.
[Muknuueckue kpyrosele mpoueccel. Llukn Kapno. XonogwibHas W TemioBas MallMHa.
Koadduruent nonesnoro nencTaus.

Bropoe Hawanmo TepMOAMHAMUKM s OOpPAaTUMBIX HPOIECCOB. DHTpPOMUS Kak (DyHKIHS
COCTOSIHUS] CUCTEMBI.

Bropoe Hauyano TtepmoauHaMMKH A HeoOpaTuMmbix mponeccoB. HepaBenctso Kiaysuyca.
[TpuHIMIT BO3pacTaHUsI SHTPOIUH.

SIBieHMs mepeHoca M UX TEeOpus AJI UACAIBHBIX ra3oB. TemnonpoBogHOCTb. BHyTpeHHEE
TpeHue (BA3KocThb). Auddyzus.

Pacnpenenenne Monekyn MO JJIMHAM HX CBOOOAHBIX mIpobOeroB. OOiiee ypaBHEHHE IS
SBJICHUS TIEPEHOCA B NJICAIBHBIX ra3ax.

Juddysus B uneanbHpIX razax. TermionpoBOJHOCTh B HCabHBIX ra3ax. Y paBHeHue Dypebe.
BuyTpeHHee TpeHHMe B HACAIBHBIX ras3ax. YpaBHeHne Herotona. Kunermueckune
KO3 PHUIHUEHTHI U CBA3b MEX]Ty HUMH.

Cwibl  MEXMOJICKYJIIPHOTO B3aMMOJCUCTBHUS. YpaBHeHHe Ban-nmep-Baansca. M3orepmbr
Ban-nep-Baansca. Kputnueckoe cocTosiHuE BEIIECTBA.



41. BHyTpeHHSS DHEPIrUsl peajabHOro raza. DHranbnusa. CKIKEHNE Ta30B M MOJYyYEHUE HU3KHUX
TEMIIEPATYDP.

42. CBoticTBa >xuakoro coctossHus. [loBepxHocTHBINM cioi. [loBepXHOCTHOE HaTSHKEHHE.
CmauuBaHue, HeCMayMBaHUE, KPaeBOM yrodl.

43. JlaBrieHue MOJA HM30THYTOW IMOBEPXHOCTBIO KUAKOCTH - ¢opmyna Jlamnaca. Kanumnspubie
ABJICHUS.

44, KpuCTaJUIMYECKOE COCTOSIHME BellecTBa. OHEprus cBs3u. OCHOBHBIE XapaKTEPUCTHKU
kpuctaioB. Knaccugukanus KpucTaiios.

45. Anuzotponusi. JledexTsl B KpucTaiax.

46. ®azoBbple TIEPeX0/Ibl MIEPBOrO0 U BTOPOTO pojna. YpaBHeHue Kianeipona - Kinaysuyca u ero
IIPUMEHEHHUE K IIpolieccaM MCIapeHusl U KOHJIEHCAlluM, BO3TOHKH (CyOnMMalnn), I1aBJIeHUs
Y KPUCTAJUTM3ALUH.

47. lmarpaMMa COCTOSIHUS BellecTBa. TpolHas ToUKa.

48. Camoopranuszanus B GU3NYECKUX cucTeMax. TenaoBas KOHBEKLUS Kak IPOTOTUI SIBJIECHUHN
camoopranuzanuu B pusuke. Sueiika benapa.

49. Cuneprernueckuii monxon. Camoopranuszauus u xaoc. OCHOBHBIE  IOJOXEHUS
HEPaBHOBECHON TEPMOJNHAMHUKHU.

a) 3auem c oyeukou BBICTABISETCS MO HUTOraM pabOTBl B CeMeCTpe U MO pe3ysibTaTaM
cobeceoBaHus

Ha 3adere crymeHTy mpeyiaraertcsi OTBETUTh Ha JIBA TEOPETUYCCKHX BOIPOCA M PEIIMTh
GU3HYECKY O 3a7aqy, IPH 3TOM YYUTBIBAIOTCS PE3YNIbTAaThl pa0oTa OOYYArOIIMXCS B TCUCHHE
ceMecTpa: BBINIOJHCHHUE 3allaHUi Il CaMOCTOSTENIbHOW paboThl (ydacThe B JIUCKYCCHUSIX,
pelIeHre 3a1a4, BRIIOJTHCHHE JJA00PATOPHBIX pa0dOT M MOATOTOBKA OTYETOB IO PE3yJIbTaTaM HX
BBITIOJTHCHH S )

Cobecedosanue no meopemuieckum 60NPOCam

ITokaszarenu Kpurepun
Oteetel  Ha ® COJEprKaHHE OTBETA COOTBETCTBYET IIOCTABICHHOMY BOIIPOCY
BOIPOCHI ® pacKpbIBalOTCS Hanbosee 3HaYMMble (DaKThbl, HAYUHbIE [10JIOKEHUS,
e colOmoJaeTcs JIOTMYECKYI0 IOCIEI0BATEIbHOCTh B H3JI0XKEHUU
Marepuaia
OteTel  Ha ® COJEp:KaHHE OTBETA COOTBETCTBYET MIOCTABIIECHHOMY BOIIPOCY
JMONOJTHUTEJILHBIC ® pacKpbIBalOTCS Hanbojee 3HaYMMble (DaKThl, HAYUHbIE MTOJIOKEHUS,
BOIIPOCHI e COOmMOaeTCsl JIOTUYECKYH) TIOCIEIOBATEIbHOCTh B  HM3JIOKEHHUH
Marepuaia

[Tpumeps! pu3mueckux 3amay, MoKa3zaTesd U KPUTEPHH MTPUBECHHI B 11.8.1.
Ommemka «OMAUYHOY
BBICTABIIICTCS CTYJIEHTY, €CIH: MaTepual yCBOGH B IIOJHOM OOBEME; CTYICHT HWMeEeT
BCECTOPOHHEE, CHCTEMaTH4Yeckoe H TIyOOKoe 3HaHWe Yy4yeOHOro TpeaMmeTa, BiajeeT
H€06XOI[I/IMBIMI/I YMCHI/IHMI/I N HaBBIKaMWH, TCXHOHOFHQCCKOﬁ TepMHHOHOFHeﬁ; HpeI[CTaBJ'IeHI)I
OTUY€THI IO BceM J1a00OPaTOPHBIM paboTaM; BHITIOTHEHBI 3aJJaHUS 10 CAMOCTOSITENILHOM padoTe.
Ommemxka «xopouio»
MONTy4yaeT CTYJIEHT, €CIM: B YCBOCHHHM MaTepuajga HWMEIOTCS HE3HAuUTeNbHbIE MPOOeHl,
U3JIOKEHUE MaTepraia HEJIOCTaTOYHO CHUCTEMATH3MPOBAHO, OT/CIbHBIC YMEHHS W HABBIKU
HEJOCTAaTOYHO YCTOWYHBBI; MPEACTABIEHBI OTYETHI MO OOJbIIEeH YacTu TabOpaTOpHBIX pabdoT;
BBITIOJTHCHBI 33JaHUS 110 CAMOCTOSTEIBLHOU padoTe.
Ommemka «y0061emeopumenbHoy
CTaBUTCS, €CITM B YCBOGHWW MaTepuajga HMEIOTCS MpoOesbl: MaTephaia u3jaraeTcs He
CUCTEeMaTU3UPOBAHO, OT/EIbHBIE YMEHHUS HEAOCTATOYHO YCTOWYHMBBI, BBHIBOJBI M 0000IIEHUs
apryMEHTHPOBAHBI C1a00, B HUX JIOITYCKAIOTCS ONMIMOKH, OCHOBHOE COJIep)KaHWe MaTepuajia He
YCBOGHO B TIONHOM 0OOBEME; TMpeacTaBiIeHbl OTYETHI MO JTabOpaTopHBIM paboTam U
CaMOCTOSITENIbHON paboTe HEe B MTOJTHOM 00bEME



b) Dkzamen no oucyunaune cocmoum u3 08yx yacmeii.

Ha sk3ameHe CTyIeHTY mpejyiaracTcs OTBETUTh Ha TEOPETHUYSCKUN BOIMPOC (BOIPOCHI) H
pemuTh (QU3NYECKYI0 3a1ady, MpPH TOM YYHTHIBAIOTCS PE3ylbTaThl paboTa oOydaromuxcs B
TEYCHHE CEMECTpa. BBINOJHEHUE 3aJaHMi IS CaMOCTOSATENbHOW paboThl (y4acthe B
JUCKYCCHSIX, PEIICHHUE 3a/]ay, BBITIOJHEHUE JTa00paTOpHBIX pabOT M MOATOTOBKA OTYETOB TIO
pe3yJibTaTaM MX BBITIOJTHCHHS )

Cobecedosaniue no meopemuyeckum 60NPoOCcam

ITokaszarenu Kpurepuu

OtBeThl 10 | e cojepKaHUE OTBETA COOTBETCTBYET IIOCTABIEHHOMY BOIIPOCY

BOTIpocam ® PACKPBIBAIOTCS Hanboee 3HaYNMble (DaKThl, HAYYHbIEC TOJIOKECHHUS,

oburera e coOmroaeTcss  JIOTMYECKYIO — TOCIENAOBATEIbHOCTh B HM3JIOKCHHUH
Marepuaia

OtBeThl Ha | e coAeprKaHHE OTBETA COOTBETCTBYET MTOCTABIEHHOMY BOIIPOCY

JOTIOJHUTEILHEIC | @ pAacKPBIBAKOTCS HanOoJIee 3HAUMMbIe (DaKThI, HAYIHBIC TTOJIOKEHUS,

BOIIPOCHI e CcOONIOAAETCS  JIOTMYECKYI0  IOCIICIOBATEIBHOCTh B H3JIOKCHUH
Marepuaia

[Tpumepsb! puzrueckux 3aaay, MOKa3aTeNId ¥ KPUTSPUH MTPUBEICHBI B 11.8.1.

Ommemka «omauuHo»

BBICTABJISICTCSl CTYACHTY, €CIIM: MaTephall YCBOEH B TIOJHOM OO0BEME; CTYIACHT HWMEeT
BCECTOPOHHEE, CHCTEMaTHYeCKOe M TIIYOOKOe 3HaHHEe Y4YeOHOro TmpenMeTa, BIIAJCET
HEOOXOJMMBIMU YMEHHSIMH W HaBBIKAMH, TEXHOJIOTHYECKOH TEPMUHOJIOTHEH; MPEICTaBICHBI
OTYETHI TI0 BCeM J1a00OPATOPHBIM pabOTaM; BHITIOJTHEHBI 3aJaHHSI [0 CAMOCTOSITEIILHOM padoTe.
Ommemxka «xopouio»

MOJy4aeT CTYICHT, €CJIM: B YCBOCHMM MaTepuana HMEIOTCS HE3HAUYUTENbHBIC IPOOEIHI,
U3JI0KCHUE MaTepHaja HEJOCTAaTOYHO CHCTEMAaTU3MPOBAHO, OTICIbHBIC yYMEHUS W HaBBIKU
HEJ0CTAaTOYHO YCTOMYMBBI; MPEACTaBICHbl OTUETHI 10 OOJbIIEH YacTHU JIAOOPaTOPHBIX padoT;
BBINOJIHEHBI 33/1aHUS TI0 CAMOCTOSITEIILHON padoTe.

Ommemka «y00671emeopumenbHo»

CTaBHTCS, €CJIM B YCBOCHHM MaTepuajia HMMEIOTCA NpoOesibl: Marepuan H3Jaraercs He
CUCTEMATU3UPOBAHO, OTACIBHBIC YMCHHUA HEAOCTATOYHO YCTOfIqHBBI, BbBIBOAbBI U O606HIGHI/I$I
apryMEHTHUPOBAHbI €1a00, B HUX JOMYCKalOTCA OMIMOKH, OCHOBHOE COJEp)KaHHE MaTepuala He
YCBOEHO B TIOMHOM OOBEME; TpENCTaBIEHBl OTYETHI IO JIA0OPATOPHBIM paboTaM W
CaMOCTOSITENIbHON paboTe HEe B MTOJIHOM 00bEME

JlokymMeHT cocrtaBieH B cooTBeTcTBUU ¢ TpeboBanusMu PI'OC no Hampasnenuto 44.03.04
«IIpodeccronanpsHoe oOyueHue (10 OTpacisiM) YTBEPKACHHOTO MpukazoM MunoOpHayku P®
Nel24 ot 22 despans 2018r.
Pa3zpaGorunku: I'apuep A.E., nouent kadenps! puzuxu [TU UT'Y
Moucees A.A., noueHt kadenps! ¢puszuxu 111 UTY

Hacmoswas npoepamma, ne modcem Oblmb 60CHpouUsgedeHa HU 6 Kakou Gopme 6e3 npeosapumenbHoco

NUCbMEHHO20 pa3peuienus Kageopbl-pa3padbomuura npospammsi.



