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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 TCOpUIAMU KJIaCCUYECKONH U

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

HPUPOJIE;
e (QopmupoBanue

Hay4YHOTO

crmocoba  MBIIUIEHUS,

YMEHMUS

BUACTL CCTCCTBCHHOHAYYHOC

coziepyKaHue mpoOJieM, BOZHUKAIOIINX B MPAKTUUECKOM ACATEIBHOCTH OaKaiaBpa,
e (opmupoBaHUE YMEHHI CTPOUTH (PU3MUECKHUE MOJICIN M PEIlaTh KOHKPETHBIC 3aa4u U3
pa3IMYHBIX Pa3/eyoB PUIUKU;
® pa3BUTHUE HABBIKOB CAMOCTOSTEIHLHON Y4EOHOU EATETbHOCTH.

I1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO:

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

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

Kypc usuxu

2.3. IlepeueHp TOCIEAYIOMNX YYEOHBIX MUCHMIUIMH (HMPAKTHKH), UII KOTOPBIX HEOOXOAWMBI 3HAHUS,
YMEHHUS M HaBBIKM, (QOpPMHUpyEeMble NIaHHOH yueOHOH mucummummHol: b51.0.21 «Daexmpomexuuxay,
b1.0.23 «llpogpeccuonanvrvle Hayuno-mexuuueckue 3Hauusy, b1.0.24 «CospemeHnuvie ompaciegvle

mexHoio2cuu»

I11. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUITTIMHBI (MOAYJISA):

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

Komnerennus WMHauKkaTopel KOMIETEHII PesynbTarsl 00yueHus

VK-1 Cnocoben | U1Ky 1 3HaTh:  (QU3UYECKHE  SIBICHUA,

OCYIIECTBIISATh nouck, | OcymecTBiser MIOUCK, | 3aKOHBI U TEOPETHUUYECKUE OCHOBBI

KPUTUYECKMH  aHanmM3 M | KPUTHUECKUH  aHamu3 U | QU3UKH.

CUHTE3 nHbOpMaINH, | CUHTE3 uHbopMaluy, | YMeTh: dbopMynupoBaTh

IPUMEHSTD CHCTEMHBIN | HEOOXOUMOM /sl pelIeHusl | OCHOBHbIE (PU3MUYECKHE 3aKOHBI

NONXOJ  JUIsl  pEeLIeHHs | MOCTaBJIEHHBIX 3a7a4 Bnagers: ymeHueM NpUMEHATH

MIOCTaBJICHHBIX 3a7a4 YHCIICHHBIE 3HAUEHUs
(yHIaMEHTaNbHBIX  (PU3UYECKUX
KOHCTaHT JUIS OLIEHKH
pe3yabTaToB ¢buznuecKkux
JKCIIEPUMEHTOB;

WKyki2
[Ipumensier CUCTEMHBII
NOAX0J A peLIeHUus

IIOCTAaBJICHHBIX 3aaa4

3HaTh: MecTo (U3MKM B 0OOIIeH
CUCTeME  HayK, NpHUMEHCHHE
(U3MKN B TEXHUKE; CBA3b (DPUBUKU
C IPYTUMU HAYKaMH.

VYMeTb: omnuceiBaTh (puznyeckue
SIBIICHUST W TIPOIECCHI, UCIIOIB3YS
¢buznveckyro HAY4YHYIO
TEPMUHOJIOTHIO, OIO3HABaTh B
PUPOJHBIX SIBICHHUSIX H3BECTHBIC




(hU3MIEeCcCKre MOJICIIH.

OIIK-8 Cnoco6en | UK orks.2
OCYILECTBIIATH JleMOHCTpHpYET
[eIarOrMYECKYI0 CrelnHaIbHbIC HAYYHBIC

JACATCIIBHOCTE Ha OCHOBC | 3HAHUA B T.4. B HpGI[MeTHOfI

CIIELHMATbHBIX
3HAaHUH

Hay4HBIX | 0OJacTu

3HaTh: OCHOBHBIE CBEICHHA 00
U3y4aeMbIX busnueckux
BEJIMYMHAX, OCHOBHBIE,
IPOU3BOJHBIE U  HECUCTEMHBIE
€MHUILIBI X U3MEPEHMUSL.

YMeTh: NPUMEHSATH 1JI ONMCAHUS
(U3NYECKUX SIBICHUI HM3BECTHBIC
¢busnyeckue MoJenu.

Brnaners: BeIOMpaTh mpUOOPHI LIS
U3MEPEHUI B COOTBETCTBUH C
TOYHOCTBIO, IIPEABABIIEMON K
pe3yJsibTaTamMm WU3MEpEHU;
BBIUUCIISITh OTPELIHOCTH MPSAMBIX
Y KOCBEHHBIX U3MEPEHUM.

IV. COAEP/) KAHUE U CTPYKTYPA JUCHUIIJIMHBbI

4.1. O0beM QTMCHMIIUHBI (MOYJI51) M BUBI Y4eOHOIi padoThI

Bun yyeOHoii padoTnl q]iccerO / Cemecrp (-b1)
3a4eTHBIX 2 3
eAMHHIL
AyauTopHBIe 3aHATHS (BCEro) 180 100 80
Jlextuu (JIex)/(Dnextp) 72 40 32
[Mpaktuyeckue 3austus (I1p)/ (Dmektp) 36 20 16
Jlabopatopusie pabotsl (J1a0) 72 40 32
KouncyasTauuu (Kouc) 4 2 2
CamocrosiTeabHas padora (CP) 78 34 44
Bun npomexytouHol aTTtectanuu (3aueT, K3aMeH), 44 3auer ¢ DK3aMeH,
gacel (KoHTpoms) OLIEHKO (44)
KonTpons (KO) 18 8 10
Kourakthas pa6ora, Bcero (Konr.pa6) 202 110 92
OO61mas TpyA0eMKOCTb: 3a4ETHBIE €IUHHUIIBI 9 4 5
4achl 324 144 180

4.2. Conep:xkaHue y4eOHOT0 MaTepuaia JUCIUIUTHHBI (MOTys1)™

Pa3nes 1. Mexanuka, Teopusi Ko1e0aHUI U BOJIH.

Tema 1. Mexanuka MaTepuaNbHOW TOYKH. TpaeKkTOpHUs ABUKEHUS, IPOUICHHBIN MYyTh,
nepemenicHue. JIMHEWHbIe KUHEMAaTUYECKUE XapaKTepUCTUKHU JBMXKeHUSA. HopmanbHoe u
TaHT€HIMAJIbHOE YCKOpPEHUsA. JIBMKEHHME TOUYKM IO OKPYKHOCTH. YTJIOBOE II€pEMEIIEHNUE.
VYrioBele ckopocTh U yckopeHue. Ilepsbiit 3akoH HeroTona. Macca. Umnynse. Cuna. Bropoit 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 CKOJBXEHUs, TpeHue kaueHus. KuHemaruka wmarepuanbHOM Toukd. JluHamuka
MaTepUAIbHOIN TOYKH.

Tema 2. 3akoHbI cOXpaHeHUs B MexaHuke. Mimmyibce Tena. 3aKkoH cOXpaHEHUs UMITYJIbCa.
Pa6ora cwibl. MomHocTs. OHeprus. lloreHnmanbhHas sHeprus. KuHeTrwueckass >HEprusi.
BuyTpeHHss sHeprusi. 3aKOH COXPAHEHUs MEXAHUYECKOW SHEPTUH.

Tema 3. Mexanuka >KMAKOCTeW W ra3oB. 3akoHbl [lackansa u Apxumena. YcioBus
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.  IIpunHimn
OTHOCUTENBHOCTH  ['anmmiies.  DJIeMEHThl  CIELMAJIbHOW  TEOPUM  OTHOCHUTEIBHOCTH.
[IpeobpazoBanus Jlopenma. OCHOBHOM 3aKOH PEISATUBUCTKON JUHAMUKHA MaTePUATBHOW TOUYKH.
3aKOH B3aMMOCBSI3U MacChl U SHEPTUH.

Tema 5. Mexanuka CIUIOUIHBIX cpesl. MOMEHT UMITYJIbca U MOMEHT CUJIbl OTHOCUTEIBHO
TOYKH. YpaBHEHHME MOMEHTOB JUIsl MATEPUAIbHOM TOYKM M CHUCTEMbl MaTE€pPHUAIBHBIX TOYEK.
AGcomoTHO TBepoe Teno. JluHaMuka TBepAoro teina. MOMEHT UMITyNIbca Tella U MOMEHT CHJIbI
OTHOCUTENbHO och. MomeHT uHepuuu Tena. Kunernueckas sHeprus BpauieHus. OCHOBHOE
ypaBHEHHE TUHAMHUKHU BpaIIaTeIbHOTO JBHXKEHUS TBEPAOTO Tesa. 3aKOH COXPaHEHUS MOMEHTa
uMIysnbca TBepaoro tena. Teopema [rolrenca-llltelinepa. /I[BuykeHHE B HEHHEpLMAIbHBIX
cucremax orcuera. Cuibl uaepuuu. 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, COBEpILAOLIENl TapMOHMYECKHE  KojebaHus B  OTCYTCTBUM  CHJI  TPEHHS.
HuddepenunansHoe  ypaBHEHHE  rapMoHU4eckoro  ocuwuisropa. Ilonmnas — sHeprus
MEXaHUYECKOW CHUCTEMBbI COBEpIIAoNIeii rapMoHuyeckue konebanusa. CiokeHue KoJeOaHWiA.
CnoxeHue TrapMOHHUYECKMX KosieOaHMH oxHoro HampasieHus. Cllo)keHHEe  B3aUMHO
NEPNEeHIUKYIAPHBIX 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 mepememieHuu 3apsaoB. [loreHuman u
HKBUIIOTEHIIMAJIBHBIE TOBEPXHOCTHU. ['palueHT NoTEeHaIa U HAIPSPKEHHOCTD ITOJIS.

Tema 2. DnekTpocTaTHyeckoe NoJ€ NpHU HAIUYUM [POBOAHUKOB M JIUAJIEKTPUKOB.
HanpspkeHHOCTh MO y OBEPXHOCTH IPOBOJHUKA U €€ CBS3b C IMIOBEPXHOCTHOM IJIOTHOCTBHIO
3apsna. IlpoBogHMKM BO BHEIIHEM JJIEKTpocTaTHdyeckoM mone  HaBeneHHble 3apsfbl.
OnekrpoeMkocTs. CoennHeHune KonaeHcaropoB. llomspuszamus auanekTpuxkoB. Bekrtop
nossipu3anuu. JlusnexTpuyeckas NPOHUIIAEMOCTb. HampsykeHHOCTh 3JEKTPUUYECKOTo Mo B
JUDJIEKTPUKAX. DHEPIHsl U IIJIOTHOCTh SHEPTUU 3JIEKTPOCTATHYECKOIO MOJIS.

Tema 3. TIoCTOSHHBIA DJIEKTPUYECKHN TOK. DJNEKTpUYecKui Tok. 3akoH Owma st
yuactka nenu. ConporuBieHHe NpoBoAHMKA. CTOpOHHME CHIIBL. OJEKTPOJBHXKYIIAs CHIIA.
3akon Owma mis yvactka 1menu, coaepxamiero JJC, m mis 3amkHyToM 1enu. Pa3zHocTh
NOTEHIIMAJIOB U HamnpsbkeHue. PaboTa ¥ MOIIHOCTE B IIETIH MOCTOSHHOTO ToKa. 3aKkoH JIKoyis —
Jlenna. Pa3BerBiennsie nenu. [Ipasuna Kupxroda. Knaccuueckas Teopus 351eKTponpoBOIHOCTH
METaJUIOB. 3aBHCHMOCTb CONPOTUBJICHUS METaIoB OT TeMmmnepaTypsl. CoOCTBeHHas U
IpUMECHas MPOBOAUMOCTH MOJYMPOBOAHUKOB. TEpPMOANEKTPOHHAS 3MHUCCUS U KOHTAKTHBIE
SBJICHUS B MeTajllax M TOJYNpOBOAHMKaxX. PaboTa BBIXOAA SJEKTPOHOB W3 MeTalJa.
TepmoonekTpoHHas osmuccus. TepMoanekTpuueckue sBieHUs. KOHTakTHble sBJIEHUS B
MOJIYTIPOBOTHUKAX.

Tema 4. DiekTpuyeckuil TOK B SJEKTPOJIUTaX, razax W B BakyyMme. [IpoBogumocts
IIEKTPOJINTOB. OJIEKTPOJIUTHYECKass aucconnanus. IIoaBMKHOCTE HOHOB B 3JIEKTPOJIUTAX.




3akoH Oma a1 31neKkTpoauToB. 3akoHbl @apazes. Onpenenenue 3apsaaa HoHa. AKKYMYJISTODBI.
CaMocTosITeNTbHBIN Ta30BbINA pa3psaa. BoapTamnepHas XxapakTepUCTHKA Ta30BOr0 paspsaa. Buas
paspsiga (TJICIONIUH, AYroBOM, UCKPOBOM M KOpOHHBIN). Mcnosb30BaHME Ta30BBIX pa3psioB B
texHuke. KaTonHele myun.

Tema 5. [locTossHHOE MarHUTHOE Mojde. MarHUTHOE MOJ€ JIEKTPUUECKOTO TOKa. 3aKOH
Amnepa. MHOykiuss M HaOpsSKEHHOCTh MarHuTHoro mnosis. 3akoH buo-Casapa-Jlamnaca.
MarauTHoEe mMoJie MPSAMOro, KPYyroBOro M COJEHOUJAJIBbHOTO TOKOB. MAarHuTHBIA MOTOK.
JlelicTBHME BJIEKTPUYECKOIO M MAarHUTHOIO IMoJied Ha JBWkymuiics 3apsia. Cuna Jlopenia.
MaruauTHble cBOKCTBA BellecTBa. HamarumueHHOCTh. MarHuTHas npoHuIaemMocTs. Jlua-, mapa-
u ¢deppomarnetusM. MaruutHbeiii tuctepesuc. Touka Kropu. [loctossHabie MarHuThl. HoBble
MarHUTHbIE MaTE€pHAJIbI.

Tema 6. OnekrtpomarHutHas wuHaykimsa. Oneitel @apages u  npaBwio JleHna.
OnexTpoJABMKyllas cuiaa MHAYKUMHU. BuxpeBble Toku. CaMOMHAYKIHS U B3aUMOMHIYKIIMS.
DIIEKTPOABMKYILAsA CUla CAMOMHIAYKUMU. MIHAYKTUBHOCTh. DHEPrusi MarHUTHOTO IOJS TOKOB.
OHeprusi W IUIOTHOCTh SHEPrUM MarHUTHOrO moisd. Bzaumounaykuusi. Tpanchopmarop.
DneKTpoMarHuTHoe nojie. Buxpesoe anekrpuueckoe nosie. TOK cMelleHHs. DIEeKTPOMarHuTHOE
nosie. YpaBHeHuss Makcsesuia.

Tema 7. DiekTpoMarHUTHBIC KoJieOaHMsSI M BOJHBL. DJIEKTPUUECKUN KoJeOaTenbHBIN
koHTyp. CoOctBeHHbIe KoNeOanms, ¢opmyna Tommcona. 3aryxaronige KoJjeOaHUs.
Bremnyxaennole kosnebaHuss B KOHType. Pe3onanc. JloOpOoTHOCT, M moOjoca MPOMYyCKaHHS
KOHTypa. OJEKTpOMarHUTHbIE BOJHBI, CKOpPOCTb HUX pacrnpocTpaHeHus. M3zmyuenue
AMIEKTPOMArHuTHeIX BOJMH. OOBEMHas MIOTHOCTh YHEPTUU dIIEKTpoMarHUTHoro mois. Ilorok
sHepruu. Bekrtop VYmosa-lIloiintuara. Illkama smeKTpoMarHuTHBIX BOJH. [lomyuenue
nepemenHoi DJIC. Ka3zucraunonapuslii TOK. JlelicTByroIIEE U CpelHEE 3HAYECHUE TEPEMEHHOTO
toka. ComnpotuBiieHue. MHIYKTUBHOCT U €MKOCTh B IIENM IMEPEMEHHOIo Toka. BekTopHble
nuarpammbl. [locrnenoBaTtensHbli M MapaienbHbI pe3oHaHc. PaboTa W MOIIHOCTH B LiENHU
NIEPEMEHHOT0 TOKA, aKTUBHAsl U PEaKTUBHASI MOIIIHOCTb.

Pa3nen 3. ®usuveckasi ONTHKA U KBaHTOBas pu3nka. ®U3NKa aTOMOB M MOJIEKY.JI.

Tema 1. BonHoBble cBolicTBa cBera. MHTepdepenuust cBera. MeToibl OCYIIECTBICHUS
untepdepenimu. [lorgocel paBHOrO HaKJIOHA W pPaBHOW TONIIMHBL, Koiblla HproToHa.
[Ipumenenue unHTepdepeHunn, uHTephepomerpsl. dudpaxknus csera, meron 30H Dpenens.
Hudpakuus Ppaynrodepa. Audpakuns ot ogHod menu. udpakiuoHHas pemierka U ee
XapakTepucTUku. CHEeKTPOCKON U  CIEKTpOocKomnus. PeHTreHoBckue Jyuu, Jaudpaxius
PEHTreHOBCKUX Jydel. Jludpakuus Ha ynbTpa3BYKOBBIX BoOJHaX. [IpMHIMIIEI rosnorpagum.
3akon Mamoca. [lonspuzanus cBeTa NpU OTPaXEHUU U TPEIOMIICHMH, 3aKOH bprocrepa.
PacnipocTpaneHne cBera B KpUCTAUIAX, ABOMHOE Jy4yeNperaoMIIEHHE. BpaleHue IiIocKocTH
noJsipusanuy, 3akoH dapanes.

Tema 2. B3zaumonelictBue cBera ¢ BemiecTBoM. Jucnepcus csera. [lornomienue cBera,
3akoH byrepa. I'pynmoBas u ¢a3oBas ckopoctu cBera. PaccessHue cBera. MonekymnsipHoe
paccesHue. O¢dext Baunoa-UepenkoBa. CkopocTh cBeTa. M3MepeHHe CKOpOCTH CBeTa.
Pacnipoctpanenue cBera B aBwxkymuxcs cpeaax. OnbiT ®uzo. OnbiTel Malikenscona-Mopiu.
Opdexr domnepa. OnTHueckue XapakTePUCTUKU CPEIbl U UX 3aBUCHUMOCTb OT MHTEHCHBHOCTH
u3nydyeHus. KBagparnuHo-HeIMHeHbIE U KyOMUeCKU-HeINHeHHbIe cpebl. OTKIMK HETMHEHHON
CpeJlbl Ha BHEIIHEE BO3JEHCTBUE.

Tema 3. KBaHTOBBIE CBOWMCTBA M3JyYeHUA. TEMI0BOE U3TYYEHUE U €0 XapaKTEePUCTUKH.
3akoH Kupxroda. 3akonsl Ctedana-bonbimana u cmemenust Buna. @opmyna Penes-/xunca,
['unore3za Ilnanka. ®otosddexr. Dopmyna OiHmuTeiiHa Ay BHemHero ¢otodddekra.
DKCcIepUMEHTAbHOE MOJITBEPKACHUE KBAHTOBBIX CBOWCTB cBeTa. IIpumenenue ¢ororddexra.
Macca u umnynsc gorona. JlaBnenue cBera. Dpdext Komnrona. KopmyckynsipHo-BOIHOBOM
Jyajau3M, IPUHLUI JONOJHUTEIBHOCTH.

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




atoma. Ilocrynatel bopa. Monens atoma Bomopona mo bopy. CpoiictBa BoiH ne bpoitns.
BonnoBas ¢ynkius. CooTHomieHune HeompeneneHHocTel. YpaBHenue lllpenunrepa, oOmiee u
JUIsL CTAallMOHAPHBIX COCTOSHMU. [IpMHIMI cynepno3uuuu cocTossHuM. KBaHTOBaHME SHEPIUH.
[Ipocreiimne 3anaun B KBaHTOBOM MexaHuke. KBanTtoBble uncia. CrniuH 3nexktpoHa. [IpuHuun
[Maynmu. MynbTUIUIETHOCTh CHEKTpoB. CHUH-OpOUTANIbHOE B3auMOJEHCTBUE. MexaHudyeckui
MOMEHT MHOI'O3JIEKTpOHHOro aroma. Ilepuonnueckass cucrema »snemeHToB. Ilpupona
XapaKTEPUCTUYECKUX PEHTIEHOBCKHUX CIIEKTPOB.

Tema 5. DreMeHThl (PU3MKH KOHICHCHMPOBAHHOIO COCTOSHUS BeulectBa. oHHas u
KOBaJIeHTHas cBsi3b. OOMeHHOe B3amMmojeicTBrue. MomnekynsapHbie criekTpbl. KomOuHanmoHHoe
paccessinue ceta. CIIOHTAaHHOE U BBIHYXKJEHHOE u3iydeHue. Jlasepol. [loHsATHE O KBaHTOBBIX
cratuctukax. Cratuctuku bose-OitHiurelina u @epmu-/lupaka. BoipoxkIeHHBIN 31€KTPOHHBIN
ra3z B Metayiax. DHeprus @epmu. Teopus DitHmrelina-/[e6as. @ononbl. CBEpXIIPOBOIUMOCTb.
OO0pa3oBaHne dHEPreTUYECKUX 30H B KpUCTalaX. 30HHAs! CTPYKTypa METaJUIOB, JUAJIEKTPUKOB.
CobcTBeHHas U MPUMECHAs: TPOBOAUMOCTD MOJIYITPOBOIHUKOB.

Pa3znesn 4. ®u3nka aTOMHOIO si/ipa W 3JeMeHTapHbIX yactuu. MoJjekyasipHas ¢usnka u
TEePpMOAMHAMMKA.

Tema 1. Puszuka aromHoro sapa. CoctaB siapa. XapaKTepUCTUKH aTOMHOIO sJpa.
SlnepHble CHIIBI U UX CBOMCTBA. DHEprus CBs3U sapa. Mojaenu aTOMHOTO sjpa (KamenbHas,
oOosioueyHasi). PaamoakTUBHOCTh, 3aKOH pPAJUOAKTHUBHOIO pacnajaa, IpaBUJAa CMEILEHUS.
Anbda-pacnaa, Oera-pacna, ramMMma-usnydeHue. Snepueie peakuuu. Jlenenue saep. Llenmubie
peaKIuu AEJICHUs, AICpHbIE PEAaKTOPBI. Peakiusa CuHTe3a aTOMHBIX s1Ep.

Tema 2. DnemeHtapHble 4YacTuilbl. OOIMe cBeAeHHS 00 3JIEMEHTAPHBIX YacTHUIAX.
OcHOBHbBIE XapaKTEPUCTUKHU 3JIEMEHTAPHBIX YacTULl. 3aKOHbl COXPAHEHHUS Ul 3JIEMEHTAPHBIX
yactull. KBapkoBas Mmozienp aagpoHoB. @yHIaMEHTAJIbHbBIE B3AUMOICHCTBHUS.

Tema 3. MonekyasgpHo-KMHETHYECKas Teopus Ta30B. (OCHOBHBIE  IOJIOXKEHHUS
MOJIEKYJIIPHO-KUHETUYECKOU Teopuu. Mpaeanbusiii ra3. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KHHETHYEeCKOM Teopuu Ta3oB. OMNbITHBIE Ta30Bble 3aKOHbIL. YpaBHenwe Kuaneiipona -
MenneneeBa. Buyrpennss sneprus. Uucno cremeHeil cBOOOIBI Ta30BbIX MOJIEKYNI. 3aKOH O
paBHOpAcCHpeIEICHUH SHEPTUU YaCTUI] [0 CTeNeHsIM cB000Abl. CpeiHNe BEIUYMHBI B ONMCAaHUU
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 _cTatucThdeckoil dwusuku. IlepBoe Havamo
TEPMOAUHAMUKHU. TEIIOEMKOCTb. @opmynupoBKa MEpPBOrO0 Hadajga TEPMOIAMHAMMKHU.
[IpumeHeHre nepBOro Hayaja TEPMOJMHAMHMKHU K H3ompoleccaM. M3o0apuyeckuil mporecc B
uaeanbHOM rase. M3orepMuueckuil mporecc B uaealbHOM rasze. AnmabaTudeckuil mporecc B
uneanbHoM rase. [lomuTponnueckue mnponeccsl. TemIoeMKOCTh B Pa3jMYHBIX ITPOLECCAX.
TennoeMKoCTh CMeCH ra3oB. DHTAIbIUSA KaK (QYHKIUS COCTOSHUS CHUCTeMbl. PaBHOBECHBIE U
HepaBHOBeCHbIE Mpornecchl. OOpaTuMble U HeoOpaTUMbIe mporecchl. lluknnueckue Kpyropble
nponeccel. lukn Kapno. XonmonunbHas W TeruoBas MammHa. Kosg¢uiueHt mnosie3Horo
neiictBus. BTopoe Hauano TepMOAMHAMUKH sl OOpaTHMBIX MPOIECCOB. ODHTPOINHUS Kak
(byHKLUS COCTOSHUS CUCTeMBl. BTOpoe Hayano TepMOJMHAMUKH JJIs1 HEOOPATUMBIX MTPOLECCOB.
HepasenctBo Kitaysuyca. [lpuHnun Bo3pacTaHusi SHTPONMH. OHTPONMS M BEPOSTHOCTH
COCTOSIHUS CUCTEMBI.

Tema 5. DneMeHThl (GuU3MuUecKONd KUHETHKHU. SIBI€HMsI MepeHoca M UX Teopus s
uaealbHbIX Ta3oB. TeronpoBogHOCTh. BHyTrpennee Tpenue (BA3kocTh). Auddysus.
Pacnipenenenue Moniexys 1o JUIMHaM UX CBOOOAHBIX mpoOeroB. O01iee ypaBHEHHE 7S ABJICHUS
nepeHoca B HAeaNbHbIX Trazax. Juddys3us B wuaeanpHbIX raszax. TermionpoBOJHOCTh B
UJeanbHbIX rasax. YpaBHeHue ®dypbe. BHyTpeHHee TpeHME B HJICaJbHBIX TIa3ax. YpaBHEHUE
Herorona. Kunernueckue k03 pUIMEHTHI U CBA3b MEXIY HUMHU.

Tema 6. PeanbHble ra3el U KuakocTtd. Cuiibl MEXMOJEKYISIPHOTO B3aMMOJEHCTBHUS.
VYpaBHenue Ban-nep-Baanbca. M3orepmbl Ban-gep-Baanbca. Kpurtndeckoe coctosiHue




BEIECTBA. BHYTpEeHHSIs1 3HEPrusi peaibHOTO Ta3a. DHTanbnus. CoKMKEHHE ra30B U MOJyYeHUe
HU3KUX Temrieparyp. CBoiicTBa k’uakoro cocrosHus. [loBepxHocTHbIM ciol. [TloBepxHOCTHOE
HaTspkeHue. (CMauyuBaHUE, HeCMauMBaHME, KpacBOM YroOJL. JlaBneHue 104 M3O0THYTOU
MOBEPXHOCTHIO KUIAKOCTH - ¢opmyna Jlammaca. Jlo6aBouHoe naBieHUE AJsi MPOU3BOJIBHBIX
oBepxXHOCcTer. KanwiisipHele sABJICHMUS.

Tema 7. Tsepable 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 TMIpoliecCaM HCMApEHUsT U KOHJEHCALlUHU, BO3TOHKHU
(cybnmuMmanuu), IUIaBlIEHUS U KpHUCTauM3aluu. J(uarpamMma coCTOsHMS BemiecTBa. TpoiiHas
TOYKA.
Tema 8. Camoopranusyronmuecs cuctembl. Camoopranuzanus B (U3NYECKUX CHCTEMaXx.
TennoBasi KOHBEKLMSI KaK MPOTOTHII SBJICHMN camoopranusauuu B ¢usuke. fueiika Benapa.
Cuneprernueckuid noaxon. Camoopranuzanust U xaoc. OCHOBHBIE MOJIOKEHHSI HEPAaBHOBECHOM
TEPMOJIMHAMUKH.




4.3. IlepeyeHb pa3aesioB/TeM AUCHUILTHHBI (MOTYJIsI)

Buabl yuedHoii padoThl,
BKJIIOYAs CAMOCTOSITEJILHYH PadoTy

00yJarImuXcs, MPaAKTHIECKYI0 dopmMupYyeMbIe
Ne OneHovyHbIe Bcero
HaumeHoBaHue pa3aena/TeMbl MOATOTOBKY (MPH HAJIMYUH) 1 KOMIIETeHIHU
n/n cpeacTBa (B yacax)
TPYJ0eMKOCTbH (B Yacax) (MHIMKATOPBI)
IIpakr. Jao6.
Jleknun P CPC
3aHATHA | 3aHATHS
Paznen 1. Mexanuka, Teopusi Ko1e0aHUI U BOJIH
IIpakTudeckoe 3aHsATHE C
JJIEMEHTAMUA JTHCKYCCHH,
. Y VK-1 (MAKyk, 1, UKy )
1 Tema 1. MexaHnKka MaTepHaIbHON TOUKH. 2 1 4 4 pelIeHue 3agad mo TeMe, 11
. | OHK-8 (MAKorks.2)
oT4eT 1o JabopaTOpHOM
pabote
[IpakTrdeckoe 3aHATHE C
DJIEMEHTAMH JIHCKYCCHH,
g VK-1 (MAKyk, 1, UKy )
2 Tema 2. 3aKOHBI COXpaHEHHUS 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 (WKyi11, WKyi12)
3 Tema 3. MexaHuKa )XKHIKOCTEH U Ta30B 2 1 - 2 SJIEeMEHTaMU JUCKYCCHH, 5
OIIK-8 (MAKoriks 2)
peIIeHHe 3a1a4 10 TeMe
. IIpakTHueckoe 3aHATHE C
Tema 4. DieMeHTHI cTIeNUATbHON TEOPUH P VYK-1 UOKyk.1, UKy 2)
4 4 2 - 2 JJIEMEHTaMHU JTUCKYCCHH, 8
OTHOCUTENBHOCTH OIIK-8 (MIKomks.2)
pelIeHHe 3aa4 10 TeMe
IIpakTudeckoe 3aHsATHE C
DJIEMEHTAMH JIUCKYCCHH,
g YK-1 (MAKyk; .1, UKy )
5 Tema 5 MexaHuKa CIUTOIITHBIX CPET 4 2 4 4 pelIeHue 3agad mo TeMe, 14
. | OHK-8 (MAKorks.2)
oT4eT 1o JabopaTOpHOM
pabote
[IpakTryeckoe 3aHATHE C
JJIEMEHTAMU JHCKYCCHH,
Y VK-1 MKy, MKyir.2)
6 Tema 6. Mexanuueckue KojeOaHust U BOIHBI 4 2 8 4 peuieHue 3aiay 1no Teme, 18
. | OIK-8 (MAKoks2)
oT4eT Mo JabopaTOpHOM
pabote
Pa3znen 2. DiieKTpU4YecTBO U MArHETU3M
IIpakTHueckoe 3aHATHE C
P VK-1 (1K i1, WKy 2)
7 Tema 1 DnexTpuueckoe moje B BaKyyMe. 2 1 4 2 JJIEMEHTaMHU JIHCKYCCHH, 9
OIIK-8 (MAKorks 2)
pelieHue 3a7a4 1Mo TeMe,




OTYET N0 JabopaTopHOU
pabote

Tema 2 DnexTpocTaTHdecKoe ToJe Ipu
HaJIMYUH TPOBOTHUKOB U INJICKTPHUKOB.

[IpakTHyeckoe 3aHATHE C
9JIEMEHTaMHU JTUCKYCCHH,
pelIeHue 3a/1a4 10 TeMe,
oT4eT 1o JabopaTOpHOM
pabote

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

Tema 3 [TocTOSTHHBIN 3JIEKTPUUECKUM TOK

IIpakTuueckoe 3aHsTHE C
9JIEMEHTaMHU JTUCKYCCHH,
peleHne 3aad 1o Teme,
OTYET N0 JabOpaTOpHOU
pabore

VK-1 (MOKyi1 1, UIKyk1 )
OIIK-8 (U1K ks )

10

10

Tema 4. DneKTpUUYECKHUH TOK B MIEKTPOJIUTAX,
rasax 1 B Bakyyme

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

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

11

Tema 5. IlocTosstHHOE€ MarHUTHOE T10JIE

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

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

12

Tema 6. DneKTpoOMarHuTHas UHIYKLIUS

[NpakTuyeckoe 3aHATHE C
9JIEMEHTAMH JIHCKYCCHUH,
pelIeHre 3a1a4 10 TeMe,
OTYeT Mo JabopaToOpHON
pabote

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

12

13

Tema 7. DieKTpoOMarHuTHbIC KojeOaHus U
BOJIHBI

4

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

VK-1 MKy 1, TKyki )
OIIK-8 (MIKoks.2)

HNTOTI'O (1 xyp, 2 cemecTp)

40

20

40

34

134

Pa3nen 3.

Pduznyecka

1 ONITUKA N

KBaHTOBas1

¢puzuka. ®

H3UKAa aTOMOB U MOJICKYJI

14

Tema 1. BoiHOBEIE CBOWCTBA CBETA

IIpakTudeckoe 3aHsATHE C
OJICMCHTaAMU JUCKYCCHUU,
pelIeHue 3a1a4 Mo TeMe,
oT4eT Mo JabopaTOpHOM
pabore

VK-1 MKy 1, TKyki )
OTIK-8 (MAKoriks 2)

14

15

Tema 2. B3auMoelicTBre CBETaA C BEIIECTBOM

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

YK-1 (MAKyg; .1, UKy )
OIIK-8 (MAKoriks 2)

13




16

Tema3. KBaHTOBBIE CBOMCTBA U3ITyUeHUS 2

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

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

12

17

Tema 4. CoBpeMeHHBIC TIPEACTABICHUS O
CTPOCHHUH aToMa

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

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

14

18

Tema 5. DnemeHTH PpU3NKU
KOHJICHCHPOBAaHHOT'O COCTOSHHS BEIIECTBA

4

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

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

Pa3nen 4. ®u3uKa aTOMHOIO AP

a M JJIEMCHTAPHBIX YaCTHII. MOJ’leKy.T[ﬂpHaﬂ (1)n3m<a H TEPMOJAUHAMHUKA

19

Tema 1. ®usnka aTOMHOTO sJIpa 2

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

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

11

20

Tema 2. DieMeHTapHbIE YaCTULIBI 2

[NpakTuyeckoe 3aHATHE C
9JIEMEHTAMH JIHCKYCCHUH,
pelIeHre 3a1ay 110 TeMe,
OTYeT Mo JabopaTOpHON
pabote

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

10

21

Tema 3. MoJeKynspHO-KHHETHIECKAS] TEOPHUS
ra3os

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

VK-1 MKy 1, TKyki )
OIIK-8 (MIKoks.2)

22

Tema 4. OCHOBBI TEPMOJHHAMHUKHI 2

IIpakTudeckoe 3aHsATHE C
3JIEMEHTaMU JUCKYCCHH,
peleHne 3a1a4 1o TeME,
OTYET 1O JabopaTopHOU
pabore

VK-1 (MAKyki 1, TKyki )
OTIK-8 (MAKoriks 2)

11

23

Tema 5. DneMeHTH! pU3NIECKON KUHETHKN 2

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

YK-1 (MAKyg; .1, UKy )
OIIK-8 (MAKoriks 2)

24

Tema 6. PeannHble ra3pl U 5KUJIKOCTH 2

HpaKTI/I‘-IGCKOG 3aHATHUC C

YK-1 (MAKygi.1, MWKy )




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

OIIK-8 (M/1Korks 2)

25

Tema 7. TBepasie Tena

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

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

26

Tema 8. CaMOOpTaHU3YIONINECS CUCTEMBI

[pakTHyeckoe 3aHATHE C
9JIEMEHTaMH JIHCKYCCHH,
peleHue 3a1a4 1o Teme,
oT4eT Mo JabopaToOpHOM
pabote

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

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 CAMOCTOSTEIBHOMY OBJAJCHUIO 3HAHUSAMU TEOPETUYECKOrO0 W MPaKTUYECKOIO
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-METOJMUECKOT0 OCHAIICHUS;
® COCTaBJICHUE KOHCIEKTOB II0 TE€MaM, BBIHECEHHBIM Ha CaMOCTOSATEIbHOE HW3Y4CHHE
MOJIHOCTBIO WJIM YaCTUYHO;
® IOJrOTOBKY K IPAaKTUYECKUM 3aHATUSAM 10 BCEM TEMaM Kypca;
BBIIIOJITHEHUE B TEYEHHME CEMECTpa KOHTPOJIbHBIX PA0OT MO TeMaM MPAKTUYECKUX 3aHATHUH,
KOTOpPBIE B COBOKYMHOCTHM OOECHEYMBAIOT CHCTEMAaTUYHOCTh IPOMEXKYTOUHOM arTecTaluu
CTYZICHTOB U OPTaHU3YIOT UX CAMOCTOATENbHYIO paboTy.

4.5. IlpumepHasi TeMaTHKA KYPCOBBIX padoT (npu Haruuuu) KypcoBeie pabOTHI HE IPEyCMOTPEHBI

V. YYEBHO-METOJANYECKOE n NHO®OPMAIIMOHHOE OBECIHHEYEHUE
JTUCLHUILITAHBI (MOLY JIST):
a) mepevyeHb JUTEPATyPhI

1. Caseanes, U.B.
Kypc obmieit pusuku [DnexTpoHHbIil pecypc] : yueb. mocobue: / M. B. CaBearseB = A
course in general physics. - Mockga : Jlans, 2011. - (JIyuinue kiaccuyeckue yaeOHUKH)
(Knmaccuueckas yuebnas nutepatypa no Gusmke). —
Pe:xxum moctymna: http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_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 "Jlans". - Heorpanuy. nocryi.
Pe:xum npoctyna: 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. nocryi.
Pe:kum noctyna: http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=708.
Pexum nocryna: ObC "U3narenscrso "Jlanp". - Heorpannu. nocrym.

2. Caseabesn, U.B.
COopHHK BONIPOCOB M 3a/1a4 1o od1mel ¢pusnke [DneKTpoHHbIH pecypc]: yueb. nocobue /
N. B. CasenweB. - Mocksa: Jlanp", 2013. - 288c.: un. - (Yuebnuku s By3oB. Creir.
JIMT.) (Knac. 3aJaYHUKU " MPAKTUKYMBI). - Pexum AocTyna:
http://e.lanbook.com/books/element.php?pll_id=32823. - Pexum pocryma: DOBC
"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". - Heorpanuyd. moctym. - ISBN 978-5-8114-0765-1: b. .

4. Tpodumona, T.N.
Kypc dmsuku [Tekcr]: yueb. mocobue / T. U.Tpodumosa. - 12-e uzn., crep. - M.:
Axanemus, 2006. - 560 c. - (Briciiee npodeccronanbHoe oopazoBanue). - ISBN 5-7695-
2956-3: (50 2K3.)

5. Hponos, U.E. 3anaun no o6meii husuke [Tekcer]: yued. mocobue / .E. Uponos. - 7-e
u3., crep. - M.: BUHOM. JlaGopartopus 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, HHPOPMALHOHHO-CIIPABOYHbIE U MOMCKOBBIE CHCTEM

®depnepanbHble 00pa30BaTEIbHbBIE MOPTAIBI

1. MunucrepcTBo oOpa3zoBanus 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. Poccuiickuii o01ieo6pazoBaTenbHbIN TOPTAI
VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

6.1. Ilomemenus u o6opyaoBanmne

[Tomemenuss —  ydeOHble ayauTOpUM JJisi  NPOBEACHUS  Y4EOHBIX  3aHATHUH,
npeaycMoTpeHHbIX yueOHbIM mianoM OITOIT BO GakamaBpuara, ocHaIeHbsl 000pyI0BaHUEM U
TEXHUYECKUMHU CPEACTBAMU OOYUCHUSI.

[TomemeHust Ajis caMOCTOSTENbHONM PabOThl OOYYAIOUIMXCS OCHAIIEHbl KOMIIbIOTEPHOM
TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTh «VHTepHeT» M oOecrneueHueM JO0CTyma B
3NEKTPOHHYIO0 HH(OpMaIMOHHO-00pa3zoBaTenbhHyto cpeny @I'BOY BO «UT'Y .

Oo6opynoBanue
Pazgen 1. Mexanuka, Teopusi KoJieOaHUd 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; TUrmoBod KOMIUIEKT 0O0OpYyAOBaHUS MO (U3NYECKMM OCHOBAM MEXAaHUKH;
Komrmuiekr y4eOHOro o0opynoBaHus «Teopernueckas MEXaHUKa; I'eneparop
dbynkunoHanbHbld; ['eHepartopbl; Ocummtorpadsl; Mcrounuku mnuTtanus; BeinpsMureny;
Annapar @OC; BoicokoBonbTHBIM McTOYHUK nuTaHus (0-30kB.); CekyHAOMEp 3JIEKTPOHHBIM;
Cron-nogbeMHuK JsaboparopHbiii; OBepxen mnpoekTopsl; Hacoc BakyymHblli KamoBckoro;
[Tucroner nByxcropoHHHMH Oammmcrtudeckuid; Habop mo kuHEMaTHMKe W JAWMHAMHUKE C
JBWOKYILEics Tenexxkod; Habop mo craTuke ¢ MarHUTHBIMU Jepxarensimu; HaGop mpyxuH;
MarnepOypckue nonymapusi; I'urpomerp; Hacoc Bo3aymsbiit pyunoit Illunca; ITpubop ans
JneMoHcTpauuu obrexanus ten; Ilpubop st nemoncTpanuun BuaoB aedopmaruu; [Ipubdop s
JEMOHCTpallMM MHEPIMH Tena; JuHaMoMeTp 1eMOHCTpalMOHHbIN; TenexXKu JIerkono BUKHbIE;
HaGop 6moxoB; Peruar — nuneiika; Benépka Apxumena; KamepToH «isi» Ha pe3oHUpYOIEM
amuke; Habop u3 tpex mapukon; IIsuiecoc; Kommuekt obopynoBaHusi Mo KosieOaHUSM U
BOJIHAM; YCTaHOBKa JEMOHCTpAallMOHHAas; «BsA3KOCTh Tra3oB»; YCTaHOBKAa [UIsl HM3y4EHUS
BOJIHOBBIX SIBJICHMM Ha TOBEPXHOCTH BOJbI; BomHoBas mammua; JKemno6 [amunes; Hacoc
BO3AYIIHBIA pyuHoi; Hacoc ¢ mortopom; IlpuGop ans nHaGmioneHust pesonanca; [Ipubop
JeMOHCcTpauuu 3akoHa MexaHuku; [Ipubop TM-67A; Ilpubop ymap mapos; IIpubop
YHUBEpCaJIbHBIN aspoauHamuueckuii; TpyOka HploToHa; yHHBepcalbHas YibTpa3ByKoBas
ycranoBka; ['upu 1o 200r; Tenexxka TM/I; Benokoieco.

Jlabopamopnoe ooopyoosanue:

VYcraHoBKa Uil M3y4eHHsT HEYNIPYroro yaapa; YcraHoBka «l'mpockom»; YcraHoBka «MaiiHa
ATByna»; YcranoBka «MastHuk OOepOekay; YcTaHOBKa «3aKOH BpalaTeIbHOTO JBUIKECHUS,
VcranoBka «CoyaapeHue 1mapoB» «3aKOH COXpPAHEHHWS MMIYJbcay; YcTaHoBKa «KpyTwibHO-
OayuIMCTHUECKUl MasSTHUK»; YcTaHoBKa «®Pusnyeckuii maaTHuk»; Kommiekt nmpubGopoB mo
¢uznke «MexaHuka»; ABTOMAaTH3MpoOBaHHas YycTaHOBKa «CBOOOJHBIE U BBIHYXKJIECHHBIE
KosiebaHus (pusnyeckoro MasiTHHKa»; YcraHoBka «lIpoBepka 3akoHa I'ykay; Bechl; MasTHUK
KPYTJIbIi  Oa/UTMCTHYECKUH; MHUKPOKATETOMETpP; Ha0Op TPy30B; OJIOK AJIEKTPOHHBIA; HAOOpP
NPYXHUH; MHUKPOMETP; ONTHMETP BEPTHUKAIbHBINA; pPa3HOBECHI; CEKYHAOMEp; CEKYHIOMEp
AIIEKTPOHHBIN; CUETYMK-CEKYHJIOMED; LITAHT€HUUPKYJb; IITAaHTCHIUPKYJIb (IJIEKTPOHHBIN);
LITAaTUB YHUBEPCAIbHBIM.



Jlabopamopnoe obopyoosanue:

VYcraHoBKa U1 M3y4eHHsT HEYNIPyroro yaapa; YcraHoBka «[mpockom»; YcraHoBka «MaivHa
ATByna»; YcranoBka «MastHuk OOepOeka»; YcTaHOBKa «3aKOH BpAIATEILHOTO JIBUKCHUS;
VYcranoBka «CoynapeHue IapoB» «3aKOH COXPAaHEHUs 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 TIpy30B; OJOK 3IIEKTPOHHBIN; 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 KOoMILIEKTE); JleMOHCTpalMOHHBII MYyIbTUMETP € HUPPOBBIM O0TCUeTOM; KOMIIIEKT 1eMOHCT
PaLMOHHBIX CBOMCTB JIEKTPOMAarHUTHBIX BOJIH; JIeMOHCTPAallMOHHBIN aMIIEPMETD;
JlemoHCTpannoHHbIH BobTMETp; [ 'eHepaTop pyrkmonansueiii; Ocumuiorpadsr; Mcrounnku
nutanus; BeinpsMurenu; BeicokoBonbTHBINA ucTounuk nutanus (0-30ks.); Tpancpopmarop
yHHUBepcainbHbIl; CeKyHaIoMep 3JeKTPOHHbIN; CTON-NOAbEMHHUK JJAOOPaTOpHbIN; DKpaH Ha
tpeHore; Oepxen npoekrop; Annapatr @OC; barapes konneHcaTopoB; KaTtyika apoccenbHas;
Karymka Tomcona; Karymka @apanes; Konnencarop; KonaencaTtop nepeMeHHON €EMKOCTH;
Mara3ua eMKOCTH U3MEpUTENbHBIM; Mara3sun conpoTuBieH; MarHUTHOE MOJIE TOKA;
Mamumaa MOM; Mammna snextpodopHast; MasTHUK snekTpoctarndeckuii; Habop mms
JIEMOHCTpalMHU JIeKTpudeckux nosiei; [lpubop s nemoncTpanuu npasuia Jlenna; Paspsanuk
BbIcOKOBONIbTHBIN 30 kB; Perynsatop nanpsixenus PHI; Peocratsl; Tepmonapst,
TepmocTonbuk; Ycuautens HU3KON 4acToThl; JnekTpomeTp bpayna; Iltatus; 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 GeppoMarHuTHEIX MaTepuanoB»; Moayis «Marasud eMmkoctei»; Moaynb
«MarasuH conporusieHuin»; Moayins «crounuk nuranus»; Monyns «M3ydenue
AIIEKTPUYECKUX CBOMCTB CETHETOANEKTPUKOB»; Moynb «3yueHne MarHuTHOTO MoJist
COJIEHOM/JIA C TIOMOIIBIO JaTunka Xoia»; Monyns «M3ydeHne nmpoueccoB 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 «/3MepeHnue 4acToTbl METOAOM JABOMHOMN
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 «Ombir ®@panka u ['epuay; Jlazeps
ra3oBsle; ['onorpammel; M3nydenne TeMHOTO M CBETJIOTO Tella Mpu oJHOU Temnepatype; Habop
no nongpuzauuy; Jliokemerp; Habop nBerHeix crekon; Ocserutenu; Ilpubop s
neMoHcTpauuu siBneHust goroaddexra; IIpubop mo reomerpuueckoit ontuke; I[Ipubop mo
CJIO’KEHUIO ONTHYECKUX 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 MHTEePPEpEeHINHU U Tudpakiuu; YCTaHOBKA I M3YYEHUsS TUCIEPCUU U
nudpakium;
Jlazepwl; Mukpockonsl, Ckambsi ontuueckasi; Mcrounuk nurtanus; Jlookcmerp; OcBeTHTElb;
Ocserutens TeHeBolt; [lomspumerp; VYcrTaHoBka aisi uU3ydeHHs] aOCONIOTHO-YEPHOTO Telia;
VYcraHoBKa JUIsl  ONpEENIEHUsT PE30HAHCHOro noTeHuuana wmerogoMm Ppanka u [epua;
MonHoxpomarop.

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
ONpe/IeJICHUs] YHUBEPCAJIbHOM ra30BOM MOCTOSHHOM; M3MepuTens TeMiepaTypbl U BIAKHOCTH;
bapomerp; HaGop kanusuisipos.

TexHu4eckue cpeacrsa o0y4eHusl.

WutepaxtuBHbIi yaeOubrii kommuiekc SMART Board.

[Tomemenue s caMOCTOSITENLHOM PabOThl, OCHALICHHOE KOMIBIOTEPHON TEXHUKOH C
BO3MOKHOCTBIO TOJKIIOUEeHHS K ceTu "MHTepHer" M oOecreueH MOCTyll B 3JIEKTPOHHYIO
uH(}OPMaILMOHHO-00Pa30BaTEIbHYIO CPEAY OPraHU3aIIH.

6.2. JIMIeH3MOHHOe U MPOrPaMMHOe o0ecneyeHue
OnepannoHHas cucteMa, AHTUBUPYCHAs MporpamMma, HHTEpHET-0pay3ep, makeT 0(UCHBIX
nporpamm. Acrobat Reader, SMART NoteBook

VI1.OBPA3OBATEJIBHBIE TEXHOJIOTI'UN
B oGpaszoBarensHOM MHpoIiecce HUCTONb3YIOTCS aKTUBHBIE U NHTEPAKTUBHBIE (DOPMBI, B TOM
quciae JUCTAaHIUMOHHBIE O0Opa30BaTelIbHbIE TEXHOJIOTHUH, MWCIOJIb3yeMble IpH pean3aluu
pa3IUYHBIX BUIOB y4yeOHOW paboThl, pa3BUBAOLIME Yy OOYYarOIIMXCS HaBBIKOB KOMAaHIHOMN
palboThl, MEXJIUYHOCTHONH KOMMYHUKAI[UM, TPHUHITUS pEIIeHUH, JUAEPCKUX KauyecTB U
bopMupyIOLINE KOMIIETEHLINH.

HanmeHoBaHMe TeM 3aHATHI ¢ HCIOJIb30BAHMEM 00PAa30BaTEIbHBIX TEXHOJIOTHI

®opma / MeTo1bl UHTEPaKTUBHOTO Kom-Bo
Ne | Tema zanstusg | Bwupg 3anaTus
o0yJeHus 4acoB
BBognas mexkmus; BBOAHAS  JIEKIUS-
JIAaJor; nexuus-uHpopManus
(uadopmarnronHas), JIEKIIUS-
uHpopManus c MpUMEHEHUEM

0000IIArOIUX CXEM M TaOJIMI; JEKIUI —
0o0paTHOU CBsI3U (JIEKIIUS C DJIEMEHTaMHU

1 Bcee TEMBI Texus JTUCKYCCUM), WHTEpPAaKTHUBHAS  JIEKIUs 79
(cm. m.4.3) (JIeKIust AUaJor), JTEKIIHsI-IeMOHCTPAITHUS;
nexiusi-oecena c JJIeMEHTaMU
BHU3yaJIN3aIUH; JIeKIusI-0ecena c
OTIOPHBIM KOHCTIEKTUPOBaHUEM

OCHOBHBIX TIOJIOKEHUH TeMbl (pazzena);
npoOiieMHass JIeKIHUs C  DJIEMEHTaMH
JUCKyCCHM; JIeKuusi HHpopmanus ¢




3IIEMEHTaMHU MOJETHPOBAHHUS;
UH(POPMALMOHHO-KOMMYHUKAITMOHHBIE
TEXHOJIOTUH, TEXHOJOTUS MPOOIEMHOTO
00y4eHus

Bce

TeMbl | IIpakTuyeckoe

(cm. m.4.3) 3aHATHE

KOMOMHHPOBAHHBIA CEMUHAP; CEMHHApP C
UCTIOJIb30BAHUEM AaKTHUBHBIX METOJIOB B
MHTEPAaKTUBHOM peXHUME;
MOBTOPUTENILHO-0000MIAIONINI CeMHUHAp;
CEMHUHAp C OJJIEMEHTAaMU JIUCKYCCHH;
NPAaKTUKYMBl 110 PEIICHUI0 (U3NIECKUX
3anay (PD3) B MHTEPaKTUBHOM pEXKUME;
JUArHOCTUYECKUM CEMHMHAp, CEeMHUHap-
npaktukym 1o P®3; npaktuueckue
3aHATUA-TpEHUHIH 1o P®P3; cemuHap-
KOH(bepeH1Us c 3apaHee
MOJATOTOBJICHHBIMA  BONPOCAMH IS
oOcyxIeHus; uH()OpPMAIMOHHO-
KOMMYHHKAITHOHHBIC TEXHOJIOTHUH,
TEXHOJIOTHSI MPOOJIEMHOTO  OOydYeHus,
TEXHOJIOTUS pa3BUBAIOLIET0 O0YUEHUS

36

Bce

teMmbl | JlabopaTopHas

(cm. m.4.3) pabora

3aHATHE C DOJEMEHTaMU MIUCKYyCCUU U
MIOCTAaHOBKOH ~ y4eOHOro  (pU3UIECKOTO
HKCIIEPUMEHTA; 3aHATHE c
KOMMEHTHUPYEMbIM BBITTOJIHEHUEM
(pOHTAIBHBIX  JTAOOPATOPHBIX  PabOT;
BBOJHBIN J1aOOpPaTOPHBIA MPAKTUKYM C
AIIEMEHTAMHU JTUCKYCCHH; JabOpaTOpHBII
OPaKTUKyM 1O  O3HAKOMJIGHHIO  C
npudopamu u o0opynoBaHuEeM;
MPaKTUYECKOe 3aHSATHE o
WHTEPIIpETAlUU pe3ysIbTaToB
OKCIIEPUMEHTA; TEXHOJIOTHUS
npoOJeMHOTO OOy4YeHHs, TEeXHOJOTHs
MOJ1yJIbBHOTO OOyUY€eHus

72

Hroro uacos

180

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

8.1. OneHouHble cpeacrea AJid NPOBEACHUS TEKYHIECI0 KOHTPOJIA YCIICBAEMOCTH

Jluckyccusa no memam 3anamutl

Ilokazarenn

Kpurepun

ConeprkaHue pEeTuIMK U BBICTYIJICHHI

CBOEH ITO3UINN.

TCPMUHOJIOTUH.

UYeTkoe, HAy4YHOE apryMEHTUPOBAHKE

[IpaBuibHOE ¥ YMECTHOE UCTIOJIb30BaHUE

KoppekTHocTh oBeieHus

OIIIIOHCHTaM.

cobeceHUKA.

KoHcTpyKkTHBHASI KpUTHKA MHEHHUS

CniocoOHOCTh K KOMITIPOMHCCHOMY

JloGpoxenaTenbHOCTh 0 OTHOIIEHUIO K




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

Ky.HBTypa 06I_HCHI/IH, OpraHu3anus peucBoro Yerkas OpraHr3anys BbICKa3bIBAHUA:

BBICKa3bIBaHU CBA3HOCTbD, JIOTHYHOCTD, HCJIOCTHOCTD.
EcTecTBeHHOCTE pe€4u, OTCYTCTBHUE
ITaMIIOB.

JlerxkocThb BOCIIPHUATHA pCUYH HaA CIYX.

Illkana onmeHMBAHUsI: 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 JeTUT OTHOCHTEIBHO BO3yXa O ckopocThio Vy =800 xm/uac . Berep nyer

C 3amajza Ha BOCTOK cO cKopocThio U=15m/c . C kakoil CKOpOCThIO V camojerT Oyiaer
ABUTaTbCA OTHOCHUTCIBHO 3€MJIM, U IIOA KAaKHM YIJIOM & K MCEpHUAWAHy HaA0 ACPKATb KYpC,
4TOOBI IIEpeMeIeHIe ObLIIO: a) Ha FOT; 0) Ha CeBEp; B) Ha 3aIiaj; T) Ha BOCTOK?

3agaua 2. Teno mamaer ¢ Boicothl h=19,6m ¢ HauambHON ckopocThio Vo, =0. Kakoii myrs

MIPOMJIET TEJIO 3a MepBYyIo U nmocieAHiow 0,1¢ cBoero ABMXEHUS?
3anaua 3. KameHb OpoIieH TOPU30HTAIBHO €O CKOPOCThIO V, =15 m/c . Haiiti HOpMmasbHOE @,

Y TaHF€HIMAJIIbHOE A, YCKOPEHHUs KaMHs uepe3 BpeMs t =1C nocie Havana IBUKEHUS.

3anauva 4. Koneco, Bpamasch paBHO 3aMeJIEHHO, 3a BpeMsl t =1C yMEHbIIMIIO CBOIO YAaCTOTY C
n, =30006/ mun no n, =18006/mun . HaiiTu yrioBoe yCKOpeHHME & Kojeca U YHCIO

o0opotoB N Kozeca 3a 3TO Bpemsl.
3agaya S. 3aBHCUMOCTH NPOHAEHHOIO TEJIOM MYTH S OT BpeMeHH t 3amaercs ypaBHEHUEM
s=A-Bt+Ct?, rne A=6mB=3m/c,C=2ulc*. Haiitn CPEIHIOI0 CKOPOCTH M CpEIHEe
yCKOpEHUe Tena /1 HHTepBajia BpeMeHu 1c <t <4cl.

Pazgen 2. DaeKTpU4ecTBO U MATHETH3M
3agaya 1. B BepmmHax paBHOCTOPOHHETO TPEYTrOJIbHUKA HAXOJATCS  OJMHAKOBbBIE
HoJOXKUTENbHbIE 3apsaabl Q = 2uKi. Kakoit orpunatensHbiil 3apsn Q; HE0OX0AUMO MOMECTHTH

B IEHTP TPEYTroJbHHKA, YTOOBI cHUJla TPUTSKEHHS C €ro CTOPOHBI YPaBHOBECHUJIA CHIIBI
OTTAJIKUBAHUS TOJIOKUTEIBHBIX 3apsiioB?

3agauya 2. DNEKTPOCTATUYECKOE TMOJE CO3JaeTcsi OECKOHEYHON MpPSIMON HUTHIO 3apsSKEHHOU
paBHOMEpHO ¢ JuHeHHON mioTHOcThi0O = 50 nKu/cm. Ompenenute YHCIOBOE 3HA4Y€HUE U
HallpaBJj€HUE TPAJUEHTa NOTEHIMAIa B TOUKE HA PACCTOSAHUM I = 0,5 M OT HUTH.

3agaua 3. PaccrosiHue Mexay MiacTHHAMM IUIOCKOro KoHjaeHcatopa d = 5 MM, pa3HOCTb
noteHuanos U = 1,2 kB. Onpenenure: 1) MOBEepXHOCTHYIO ITUIOTHOCTH 3apsiia Ha IUIACTUHAX
KOHJIEHCATOpa; 2) TOBEPXHOCTHYIO IJIOTHOCTh CBSI3aHHBIX 3apsOB Ha JUAJIEKTPUKE, €CIU
W3BECTHO, UYTO  JAMDJIEKTPUYECKAas  BOCHPUMMYHMBOCTH  JMDJIEKTPUKA,  3aIOJHSIOLIErO
MIPOCTPAHCTBO MEXAY MJIACTUHAMU, PaBHA CAUHUIIE.

3agaua 4. Ilo MegHoMy npoBOAHUKY ceueHueM 0,8 mMm? Teder Tok 80 MA. Haiiure CPEIHIOI0
CKOPOCTh YIOPSAOYEHHOTO JIBIKCHHS DJIEKTPOHOB BJOJbL MPOBOJHMKA, MpEAIoiaras, 4ro Ha
KK aTOM MM MPUXOAUTCS OJUH CBOOOAHBIN 31eKTpoH. [ImoTHOCTE Menu paBHa 8,9 r/cm3.
3apaua 5. Haiitu conmpotuBnenue R >xeneznoro crepxss aumamerpom d = 1 cM, ecnu macca
CTep>KHs m = | KT.

Paznen 3. Puznyeckasi ONTHKA U KBAaHTOBas Gpusnka. DU3MKa aTOMOB U MOJIEKY.I.
3agaua 1. Paccrosinue mexay menssmu B onsite FOnra 0,5 MM, qinuHa BosHbl 550 HM. KakoBo
paccTostHUE OT IeJiel 10 dKpaHa, €CIIM PACCTOSHUE MEXKIY COCEAHUMHU TEMHBIMH IMOJI0OCAaMHU 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 numadparmy ¢ KpyrieiM OoTBEpCTHEM paadycoMm p = 1,2 MM magaeT HOPMaJIbHO
MOHOXpOMaTHYEeCKUH cBeT ¢ MHOW BOJHBI 500 HM. CBeT/IbIM WJIM TEMHBIM OyIET LEHTP
TU(GPaAKIIMOHHON KapTUHBI HAa DKpaHe, HAaXOSIIeMCs Ha pacCTOsIHUH 1 M OT nuadparmor?
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 AUCIEPCHUIO PELIETKH s 3TOM AJUHBI BOJIHBI B CIEKTPE IMEPBOTO
Mopsi/IKa.

3agauyaS. VIHTEHCUBHOCTh €CTECTBEHHOTO CBETA, MPOLIEALIET0 Yepe3 MOJSPOn], YMEHBIIUIACh
B 4,5 pa3za. Bo ckoJIbkO pa3 OHa YMEHBUIUTCS, €CJIM BTOPON TaKOM e MOJSPOU] IMOCTABUTH 3a
NEPBBIM TaK, YTOOBI Yroi MEXIYy IJIOCKOCTSAMHU MOJIApU3alUU UX OblI 60%? Koaddunument
MOTJIONICHUS B 00OUX MOJSIPOUIAX OTUHAKOBBIM.

Pazgen 4. ®u3nka aTOMHOIO SI/Apa U 3JleMeHTApHbIX YyacTul. MosekyasipHasi pusuka u
TepMOANHAMHKA
3anayva 1. /lnuea Bonasl A u3aydaemoro aromom Gporona coctasuser 0,6 mxum . [Ipuaumas

BpEMsI JKH3HH BO30YXKIEHHOro cocTosuus At =10"%C, onpenennrte OTHOIIEHHE €CTECTBEHHOM
IIMPHHBI SHEPTeTUYECKOI0 YPOBHS, Ha KOTOPbII OB BO30YXK/IEH 3JIEKTPOH, K SHEPIUH,
U3JIy4CHHOU aTOMOM.

3anaua 2. JlonucaTh HeJOCTAIONIMIT EMEHT B sIepHOM peaximm: X(P, N)Ar .

3anaua 3. OnpenenuTh SHEPruio sAepHoil peakuuu: 4 Li(p,n)/Be.

3amaya 4. CxoabKo anbda- 1 OeTa-pacnaoB UCTIBITHIBACT 2528 U , npeBpamiasick B KOHEUHOM
uTOre B CTAOMIbHBIH 95 Ph ?

3anaua 5. Sapo uzorona %3 Bi MoMyumMIOCH H3 APYrOro AAPa IOC/E OHOTO alb(a - ¥ OTHOTO

6era-pacnaga. Yro 370 3a s11po?

IToka3aTenn Kpurepuu

[Tonnmanue ycinoBus 3a1a4u | e KpaTkas 3aIicCh YCIOBHSL.

e llcionp3oBanue GU3NUECKON CUMBOJIUKH.

e 3anuch eIUHUI] U3MepeHus u nepesoa ux B CU

e Xopotee odopmiieHre padoThl, YeTKUE PUCYHKH U
YEPTEXKH.

e Haxoxienue u 3anuch HEOOXOAUMBIX TaOJIIMYHBIX U
JIOTIOJTHUTEITLHBIX JTAHHBIX.

Ilnan perieHus 3a1a4u e O0ocHOBaHME BbIOOpa (hruznueckux hopmys Juis
peleHus.

e ParnoHanbHbINA criocod pelieHus

e 3amnuck hopMyl

OcymiectBinenue peniennst | e BeiBoa pacuetHbix(0if) hopmyin(bl), pelieHne 3aaau B
o01IeM BUie

e MaTteMaTHUECKUE OTEpalii C CIMHHUIAMH W3MEPEHUS
(U3NYIECKHUX BEITUYNH, BEIYMCICHUS

ITpaBHIIBHOCTH pelIeHUs e Kparkoe 00bsACHEHNE PELICHNUS.
3ajiaqn e AHaJIu3 NOJIYYEHHBIX PE3yJIbTaTOB




IIIkajia OeHUBAHUA: 3a4TEHO — COOTBETCTBUE OOJBIIICH YaCTH KPUTEPUEB; HE 3aUTCHO —
HECOOTBETCTBHE OOJIbILICH YaCTH KPUTEPUEB

Omuem no nabopamopuou pabome

Otuer no 1abopaTopHOit paboTe JOKEH COJEPKATh:

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 HEOOXOIMMBIMH PHUCYHKAMH W YEpTEkKaMH, M OCHOBHBIMH
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{ODKHO OBITH OTOOpPa)XEHO IMOJHOE BBHIMOJHEHHE KaXKIOro
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 k 1abopaTOpHOM | e paGoTa ¢ TEKCTOM Ja0OpPaTOPHOM paboTHI;
pabote ® [10JIrOTOBKA OTBETOB HA KOHTPOJIBHBIE BOIIPOCHI;

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

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

paboThl ® CaMOCTOSITEJIBHBIN U PAllMOHAIBHBIA MOHTaX
9KCIIEPUMEHTAILHOU YCTAHOBKY;

e OmpeieieHNe PEXUMOB PadOTHI, 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 W JIOTIOJIHUTEIIbHBIX TaHHBIX,
¢ 00paboTka MOJTYYEHHBIX pE3yIbTATOB,
MOCTPOCHHE rpa¢uKoB MTOJTYYSHHBIX
3aBHCUMOCTEH;

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

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

8.2. OueHo4YHbIe CPeACTBA A/ MPOMEKYTOYHOMH aTTecTanuu

IIpumepHBIii NepevyeHb BONMPOCOB K 3a4eTy ¢ OlIeHKOH (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 TsaroreHus Herorona. Cuia 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. llorenumanbnass sHepruss. Kunermueckas osHeprus. 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTUU.
3akonsl [Tackans u Apxumena. Y cioBys IJIaBaHUS TeEIL.
YpaBHEeHHE HEPA3ZPBIBHOCTU CTPYH. YPpaBHEHUE bepHYIM ISl HACAIBHOM 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.
AbcomoTHO TBepnoe Teno. /luHamuka TBepAoro teiaa. MOMEHT MMIynbca Te€jla U MOMEHT
CUJIbl OTHOCHUTEIIBHO OCH.
Mowment wuHepuuu Tena. Kunermueckass sHeprus BpaiieHus. OCHOBHOE ypaBHEHME
JUHAMUKHU BPaIIaTeJIbHOIO JBUKEHUS TBEPJIOTO TEIA.
3aKOH COXpaHEHMs] MOMEHTa UMITyJIbca TBepIoro Tena. Teopema [toiirenca-11ITeitnepa.
JIBukeHre B HEMHEpLMAIbHBIX cucTemax orcuera. Cumbl uHepiuu. LleHTpoOexHas cuna
uHepuuu. Cuna Kopuomnuca.
VYpaBHEeHHE ~ [BMXKEHHMS  TOYKH, COoBeplIaloIIeld  TapMOHHMYECKHE  KojeOaHus.
Juddepennnanbaoe ypaBHEHHE TAPMOHUYECKOTO OCIIHIUIATOPA.
[TonHas sHEpPrHsl MEXaHUYECKON CUCTEMbI COBEPIIAIOIICH rapMOHIUYECKHE KoJIeOaHusl.
3aryxaroiue konebanus. BeinyxieHHble koneOaHus. PeonaHc.
[IpononpHBIe W TONEpeUHbIe BOJHBI. BomHOBOe ypaBHeHue. DHeprus Oeryuieil ympyroi
BoJTHBL. CTOostune BomHBL. DddekT Jommepa.

DJIEKTPUYECTBO 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 OJJIEKTpOcTaThyeckoM mose. HaBeneHHble — 3apsjibl.
OnexkrTpoeMKocTh. CoeTMHEHNE KOHIEHCATOPOB.
[Tonspuzanus qudieKTpukoB. BekTop nonspuzanuu. HanpsskeHHOCTD 3J€KTPUYECKOTo OIS
B JURJIEKTPUKAX. DHEPTUA U IUIOTHOCTh SHEPIHH IEKTPOCTATUUECKOTO MOJIS.
Onextpuueckuil Tok. 3akoH Oma Juist yuactka nenu. ConpoTuBiieHHE MPOBOIHUKA.
CropoHHHE CHIIBI. DIEKTPOABIKYIIAs cuia. 3akoH Oma aiisd ydacTka LENH, COAEpIKAILEro
O/1C. Pa3HOCTh MOTEHINAJIOB U HAIIPSKEHUE.
PaboTa 1 MOIIHOCTH B LIENH MOCTOSIHHOTO TOKa. 3akoH J[xoyns — Jlenna.
PaszserBnennsie nenu. [pasuna Kupxroda.
Knaccuueckass Teopust D3JIEKTPOIPOBOAHOCTH METAJUIOB. 3aBUCHUMOCTb CONPOTHBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CoOcTBeHHas U MPUMECHas! MPOBOJMMOCTb MOJYITPOBOIHUKOB.
TepModIeKTpOHHAsE 3MUCCUS U KOHTAKTHBIE SIBJICHHMSI B MeTaylaX M IOJIYHPOBOJHUKAX.
Pabora BbIX0O/a JIEKTPOHOB U3 MeTasla.
TepmoonexkTponHas smuccus. TepmoanekTpuueckue siBiaeHHs. KoHTakTHbIE sBJIEHUS B
MOJIYTIPOBOTHUKAX.
[IpoBOAMMOCTh  AJEKTPOJIUTOB. DJIEKTPOJUTHYECKass aucconmanud. 3akoH Owma s
ANIEKTPOJINTOB. 3akoHbl Papazes. OnpeneneHue 3apsiia 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.

MarnuTtHoe Moje 3JIEeKTPUYECKOro TOKa. 3akoH Amrmepa. MHAYKIMS M HaNps>KEHHOCThb
MarHuTHoOro noss. 3akoH buo-Capapa-Jlamiaca.

MarauTHo€e 1oJie MPSIMOTO, KPYTOBOT'O U COJIEHOMIAJIbHOTO TOKOB. MarHuTHbBIN IMOTOK.
JlelicTBUE 3IEKTPUYECKOI0 U MAarHUTHOIO MOJIeH Ha IBWXKYIuiics 3apsia. Cuna Jlopenna.
MaruauTHble cBOKCTBa BellecTBa. HamarHmueHHOCTb. MarnuTHas npoHUIAEeMOCTbh. Jlua-,
napa- u peppomaraern3M. MarauTHsIil ructepesuc. Touka Kropu.

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

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

OneKTpoOMarHuTHOe 1oje. BuxpeBoe ayeKTpuyeckoe  IOJIE. Tox  cMemeHus.
DJIEKTPOMArHuTHOE MoJje. Y paBHeHuss MakcBeiia.

DnekTpudeckuii KonedarenbHblii KOHTYp. CoOcTBeHHBIC Konebanus, Gopmyna Tomrmcona.
3aryxaromiue KoueoaHus.

BreinyxneHHsie KoyiebaHus B KOHType. Pe3oHaHc.

DNIEeKTPOMarHUTHBIE BOJHBI, CKOPOCTh UX pacrpocTpaHeHus. OObeMHas MIOTHOCTh YHEPTHU
anekrpomarHutHoro nosst.  [lorok  sHeprum. Bekxrop VYmosa-Ilovintnara. Illkama
3JIEKTPOMAarHUTHBIX BOJIH.

[Tonyuenue mnepemennoit IJ[C. Ksasucrammonapueiii TOK. J[leficTByromiee u cpenHee
3HaUYEHUE NePEMEHHOr0 Toka. CONpOTHBIICHUE.

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

PaboTa 1 MOIIHOCTG B 1LI€TIH NTEPEMEHHOTO TOKA, aKTUBHAS M PEaKTHUBHAS MOIITHOCTb.

IIpumepHBIi NepevyeHb BONPOCOB K 3K3aMeHy (3 cemecTp)

e

10.

11.
12.

13.

14.

PDu3nyeckas ONTHKA M KBAHTOBasA (pu3uka. @PU3MKa aTOMOB M MOJIEKY.I.
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 XapaKTEePUCTUKH.

PentreHoBckue mayuu, Tudpakius peHTIeHOBCKUX Jyded. [ludpakuus Ha yabTpa3ByKOBBIX
BosiHax. [IpuHIMns! ronorpaduu.

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

PacnpocTpanenue cBera B KpUCTaJlIaxX, IBOWHOE JIy4enpesloMIeHHE. BpanieHue miockocTi
noJsipusanuy, 3akoH Papanes.

Hucnepcust csera. Ilormomenue cBera, 3akoH byrepa. I'pynmoBas u ¢a3oBas ckopocTH
cBera. PaccessHue ceeta. MosieKynsipHOE pacCcessHHE.

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

OnTuyeckre XapakTEpPUCTHUKU CPelbl U HMX 3aBUCUMOCTb OT MHTEHCUBHOCTH M3JIyYEHUS.
OTKIIMK HENMHENHOM cpesibl Ha BHELITHEE BO3/IEHCTBUE.

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

['unoreza Ilnanka. @otordpdexr. Popmyna DitHmTeitHa ams BHemHero ¢orodddekra.
Hasnenue ceera. Dpdext Komnrona.

KopnyckyisspHO-BOIHOBOH Ayalln3M, MPUHIMII JOTIOJIHUTEIBHOCTH.

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

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

Vpasuenne lllpenunrepa, obmiee u 1yisi CTAIIMOHAPHBIX cOCTOSTHUH. [IpuHIMT Cynepno3unun
cocrosiHuil. KBanTOBaHue sHEprum.
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ITpocreiiine 3amauM B KBAaHTOBYKO MexaHMKy. KBanToBble uncna. CHHH 3JIEKTpoOHa.
[Tpuniun [Maynu. MynbTUIIIIETHOCTD CIEKTPOB.
CrnimH-opOuTanbHOe B3auMojieiicTBe. MeXaHU4eCKU MOMEHT MHOTORJIEKTPOHHOTO aToMa.
Ilepnonnueckas cuctema 3JIEMEHTOB.
HNonnass u KoBajeHTHas cCBsi3b. OOMeHHOe B3amMojeicTBHe. MOJIEKYNISApHBIE CIIEKTPHI.
KombOunannonHoe paccesHue cBeTa.
CrnoHTaHHOE U BBIHYXKJEHHOE u3nyueHue. Jlazepsl.
[Toustue o kBaHTOBBIX cTaTucTUkax. Craructuku boze-Oitnmrelina u depmu-llupaka.
BbIpoxeHHBII 37€KTPOHHBIN ra3z B MeTaiiax. JHeprus depmu.
Teopus Ditnmreitna-J[e6as. DOHOHBI.
OOpa3zoBaHue »SHEPreTMYECKUX 30H B KpUCTaUIaX. 3OHHAs CTPYKTypa METAJUIOB,
IURIIeKTpUKOB. COOCTBEHHAs U MPUMECHAs POBOAUMOCTb.

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

TEePMOAUHAMMKA.

CocraB sipa. XapakTepUCTUKM aTOMHOIO sipa. SlaepHble CHIIBI M UX CBOWCTBA. DHEPrus
CBS3U SA1pA.
Mopnenn aromHoro snapa (kameibHasi, o0ojoyeuHas). PannoakTUBHOCTb, 3aKOH
PaAMOAaKTUBHOIO pacnaja, MpaBuila CMEIICHUSI.
Anbda-pacnaz, 6era-pacnaj, raMma-u3nydeHue. Anepusie peakiuu. Jlenenue suep. Llennbie
peakuuu aeneHus. Peakius cuHTe3a aTOMHBIX s11€p.
OCHOBHBIE  XapaKTEPUCTHKU  3JIEMEHTApPHBIX YacTUL. 3aKOHbl COXpaHEHMs  JJIs
31emMeHTapHbIX yactull. KBapkoBas mozens aipoHoB. yHaameHTanbHble B3aUMOICHCTBHUSA.
OcCHOBHBIE TMOJOXEHUSI MOJIEKYJISIPHO-KUHETHYecKoW Teopuu. WneanbHblil raz. OcHOBHOE
YpaBHEHHUE MOJIEKYJIIPHO- KHHETUYECKON TEOPUHU I'a30B.
OnbiTHBIE ra30Bble 3aKOHBI. YpaBHeHue Knaneiipona - MennaeneeBa. BHyTpeHHsIs1 sHeprusl.
Yucno creneHeit cBOOOIbI Fa30BBIX MOJEKYIL.
Cpennue BelIMYMHBI B OINHMCAaHUU MOJEKYJISpHBIX cucTeM. Pacnpenenenue wyactuil Io
3HAQUEHUSIM [OTEHUUAIbHOM »HEPruM BO BHEIIHEM CHJIOBOM moje. bapomerpuueckas

dbopmymna.

Pacnipenenenrie Makcgesia o CKOpOCTSIM TEIUIOBOTO JIBH>KEeHHsS. CKOPOCTH MOJIEKYII.
Ileppoe Hawano TtepmMoguHamMuku. TemnoemMkocTb. — DOpMyNIMpPOBKA MEPBOrO Hayaaa
TEPMOJNHAMUKH.

[TpumeHeHre nepBOro Havajga TEPMOAMHAMMKY K M3omponeccaM. AnnadaTuueckuil mpoiece
B nJeanbHOM rase. [lomurponuyeckue mponeccsl.

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

PaBHOBecHble M HepaBHOBecHble mpouecchl. OOpaThMble UM HeoOpaTHMbIE 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 TtepmoauHamMuMKH A HeoOpatuMmbix mporeccoB. HepaBencrso Kiaysuyca.
IIpuHIMIT BO3pacTaHus SHTPOIIHH.

SIBneHus mepeHoca M UX TEOpUs IS UIEAIbHBIX ra3oB. TeruionpoBOIHOCTb. BHyTpeHHee
TpeHue (BA3KocThb). Auddyzus.

Pacnpenenenne Monekyn MO JJIMHAM HMX CBOOOAHBIX Mpoberos. OOmiee ypaBHEHHE IS
SBJICHUS TIEPEHOCA B NJICAIBHBIX ra3ax.

Juddysus B uneanbHpIX razax. TerionpoBOJHOCTh B CabHBIX ra3ax. Y paBHeHue Dypsbe.
BuyTpeHHee TpeHHMe B HACAIBHBIX ras3ax. YpaBHeHne Herotona. Kunermueckune
KO3(PUILIUEHTHI U CBSA3b MEXy HUMH.

Cwibl  MEXMOJIEKYJISIPHOTO B3auMMOJICUCTBHUS. YpaBHeHHe Ban-mep-Baansca. M3orepmbr
Ban-nep-Baansca. Kputnueckoe cocTosiHuE BEIIECTBA.



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

42. CBolicTBa >XuUAKOTO cocTtosiHus. I[loBepxHOCTHBIM cnoi. IloBepXHOCTHOE HaTsKEHHE.
CmauuBaHue, HeCMayMBaHUE, KPaeBOM yrodl.

43. JlaBrieHue MOJA HM30THYTOW IMOBEPXHOCTHIO KUAKOCTH - ¢opmyna Jlamnaca. KanumnspHbie
ABJICHUS.

44, KpuCTaJUIMYECKOE COCTOSIHME BellecTBa. OHEprus cBs3u. OCHOBHBIE XapaKTEPUCTHKU
kpuctaio. Knaccuukanus KpucTaios.

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. TpoiHas 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 JIJIi CaMOCTOSTENIbHOW paboThl (ydacThe B JIUCKYCCHUSX,
pelIeHre 3a1a4, BRIIOJTHCHHE JJA00PATOPHBIX pa0dOT M MOATOTOBKA OTYETOB IO PE3yJIbTaTaM HX
BBITIOJTHCHH S )

Cobecedosanue no meopemuieckum 60NPOCam

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

[Tpumeps! pu3mueckux 3amay, MoKa3zaTesId U KPUTEPHH MTPUBECHHI B 11.8.1.
Ommemka «OMAUYHOY
BBICTABIIICTCS CTYJIEHTY, €CJIHM: MaTepual yCBOEH B TIOJTHOM O0OBEME; CTYACHT 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
OTU€THI IO BceM J1ab0paTOPHBIM paboTaM; BHIMIOIHEHBI 3aJaHHsI 10 CAMOCTOSITETLHOM padoTe.
Ommemxka «xopouio»
MONTy4yaeT CTYJIEHT, €CIM: B YCBOCHHHM MaTepuajga HWMEIOTCS HE3HAuUTeNbHbIE MPOOeHl,
U3JIOKEHUE MaTepraia HEJIOCTaTOYHO CHUCTEMATH3MPOBAHO, OT/CIbHBIC YMEHHS W HABBIKU
HEJOCTAaTOYHO YCTOWYHBBI; MPEACTABIEHBI OTUETHI MO OOJbIIeH YacTu JabOpaTOPHBIX padoT;
BBITIOJTHCHBI 33JaHUS 110 CAMOCTOSTEIBLHOU padoTe.
Ommemka «y0061emeopumenbHoy
CTaBUTCS, €CITM B YCBOGHWW MaTepuajga HMEIOTCS MpoOesbl: MaTephaia u3jaraeTcs He
CUCTEMATU3UPOBAHO, OT/EIbHBIE YMEHHUS HEAOCTATOYHO YCTONYMBBI, BBIBOJBI U OOOOIICHHS
apryMEHTHPOBAHBI C1a00, B HUX JIOMYCKAIOTCS ONIMOKH, OCHOBHOE COJICp)KaHHE Marepualia He
YCBOGHO B TIONHOM 0OOBEME; TMpeacTaBiIeHbl OTYETHI MO JTabOpaTopHBIM paboTam U
CaMOCTOSITENIbHON paboTe HEe B MTOJTHOM 00bEME



b) Dkzamen no oucyuniune cocmoum u3 08yx yacmelii.

Ha sk3ameHe CTyIeHTY mpejyiaracTcsi OTBETHTh Ha TCOPSTHUSCKUN BOIMPOC (BOIPOCHI) H
pemuTh (QU3NYECKYI0 3a1ady, MpPH TOM YYHTHIBAIOTCS PE3ylbTaThl paboTa oOydaromuxcs B
TEYCHHE CEMECTpa. BBINOJHEHUE 3aJaHMi IS CaMOCTOSATEIBHOW paboThl (y4acthe B
JUCKYCCHSIX, PEIICHUE 3a/1ay, BBITIOJHEHHE J1a00paTOPHBIX padOT M IMOATOTOBKA OTYETOB TIO
pe3yJibTaTaM MX BBITIOJTHCHHS )

Cobecedosaniue no meopemuyeckum 60NPoOCcam

ITokaszarenu Kpurepuu

OtBeThl 10 | e coJepKaHUE OTBETA COOTBETCTBYET MIOCTABIEHHOMY BOIIPOCY

BOTIpocam ® PACKPBIBAIOTCS Hanboee 3HaYnMble (DaKThl, HAYYHbIE TTOJIOKECHHUS,

oburera e coOmroaeTcss  JIOTMYECKYIO — TOCIENAOBATENbHOCTh B HM3JIOKCHHUH
Marepuaia

OtBeThl Ha | e cojeprKaHUE OTBETA COOTBETCTBYET ITOCTaBIEHHOMY BOIIPOCY

JOTIOJHUTEILHEIC | @ pacKPBIBAKOTCS HanOoJIee 3HAaUUMbIe (DaKThl, HAYIHBIC TTOJIOKEHUS,

BOIIPOCHI e CcOONMIOAAeTCsl  JIOTMYECKYI0  IOCJICIOBATEIBHOCTh B W3JIOKEHUU
Marepuaia

[Tpumepsb! puzrueckux 3aaay, MOKa3aTeId U KPUTCPUH MTPUBEICHBI B 11.8.1.

Ommemka «omauuHo»

BBICTABJISICTCSl CTYACHTY, €CIIM: MaTephal yCBOCH B IIOJIHOM OOBEME, CTYACHT HMEeT
BCECTOPOHHEE, CHCTEMaTHYeCKOe M TIIYOOKOe 3HaHHEe Y4YeOHOro TmpenMeTa, BIIAJCET
HEOOXOJMMBIMU YMEHHSIMH W HaBBIKAMH, TEXHOJIIOTUYECKOH TEPMUHOJIOTHEH; MPEICTABICHBI
OTYETHI IO BCeM J1a00paTOPHBIM pabOTaM; BHITIOJTHEHBI 3aJJaHUS 110 CAMOCTOSITEIILHOM padoTe.
Ommemxka «xopouio»

MOJy4aeT CTYICHT, €CJIM: B YCBOCHMM MaTepuana HMEIOTCS HE3HAUYUTENbHBIC IPOOEIHI,
U3JI0KCHUE MarepHaja HEJOCTAaTOYHO CHCTEMAaTU3MPOBAaHO, OTICIIbHBIC yYMEHUS W HaBBIKU
HEIOCTaTOYHO YCTOWYMBBI; MPEICTABICHBI OTYETHI MO OOJbINEH YacTH Jab0opaTOpHBIX padoT;
BBINOJIHEHBI 33/1aHUS TI0 CAMOCTOSITEIILHON padoTe.

Ommemka «y00671emeopumenbHo»

CTaBHTCS, €CJIM B YCBOCHHHM MaTepualia HUMCIOTCA NpoOesbl: Marepuan Hu3Jlaraercs He
CUCTEMATU3UPOBAHO, OTACIBHBIC YMCHHUA HEAOCTATOYHO YCTOfIqHBBI, BbBIBOAbBI U O606HIGHI/I$I
apryMEeHTHUPOBAHbI C1a00, B HUX JOMYCKAlOTCsA OMIMOKH, OCHOBHOE COJEp)KaHHe MaTepuana He
YCBOGHO B TIOJMHOM OOBEME; TMpeNCTaBIeHBl OTYETHI IO J1a0OpPATOpPHBIM paboTaM W
CaMOCTOSITENIbHON paboTe HEe B MTOJIHOM 00bEME

JlokymMeHT cocrtaBieH B cooTBeTcTBUU ¢ TpeboBanusmMu PI'OC no Hamnpasnenuto 44.03.04
«IIpodeccronanpsHoe oOyueHue (10 OTpacisiM) YTBEPKACHHOTO MpukazoM MunoOpHayku P®
Nel24 ot 22 despans 2018r.
Pa3zpaGorunku: I'apuep A.E., nonent kadenps! puzuxu [T UTY
Moucees A.A., noueHt kadenps! ¢puszuxu 111 UTY

Hacmoswasn npoepamma, mne moodcem Oblmb 60CHpoOU3sedeHa HU 6 KaKou @opme 6e3 npeosapumenbHo2o

NUCbMEHHO20 pa3peuienus Kageopbl-pa3padbomuura npospammsi.



