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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 KJIaCCUYECCKOH H

e (¢dopMupOBaHHE MEJIOCTHOTO WPEICTABICHUS O TpPOIeccaX W SBJICHHUSX, MPOUCXOISAIINX B

HPUPOJIE;
e (QopmupoBanue

Hay4YHOTO

crmocoba  MBIIUIEHUS,

YMEHMUS

BUACTL CCTCCTBCHHOHAYYHOC

coziepyKaHue MpoOJieM, BOZHUKAIOIINX B MPAKTUUECKOM ACATSIBHOCTH OaKaiaBpa,
e (opmupoBaHUE YMEHHI CTPOUTH (PU3MUECKHUE MOJIEIIN M PEIIaTh KOHKPETHBIC 3aa4u U3
pa3IMYHBIX Pa3/eyoB PUIUKU;
® pa3BUTHUE HABBIKOB CAMOCTOSTEIHLHON Y4EOHOU NEATETbHOCTH.

I1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO:

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

2.2. JIast M3ydeHus1 JaHHOW y4eOHOM AMCIMIIMHBI (MOIY/IS) HEOOXOAMMBI 3HAHWS, YMEHHS M HaBBIKH,
(hopMupyeMbIe PEAIISCTBYIOMUMH TUCIUILTHHAMY (pakTukamu): b1.0.19 «Mamemamuxay, wiKonvHblil

Kypc usuxu

2.3. IlepeueHp TMOCIEAYIOMNX 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 (MOAYJIS):

[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,
OCYLIECTBIIATh nouck, | OcyiecTBiser MIOUCK, | 3aKOHBI U TEOPETHUYECKUE OCHOBBI
KPUTUYECKMH  aHanmM3 M | KPUTHUECKUH  aHamu3 U | QU3UKH.
CUHTE3 nHbOpMaINH, | CUHTE3 uHbopMaluy, | YMeTb: ONO3HaBaTh B IPUPOJE U
IPUMEHSTD CHCTEMHBIN | HEOOXOUMOM /IJIs pelIeHus | TEXHUKe (U3NYECKUe SIBICHUS U
NONXOJ  JUIsl  pEeLIeHHs | MOCTaBJIEHHBIX 3a7a4 OOBSACHATP MX C TOYKH 3pPEHHUs

INOCTAaBJICHHBIX 3aJa4

HN3BCCTHBIX CI)I/I3I/I"ICCKI/IX MOJEJeH.

NKyxi 2
IIpumenser CUCTEMHBIN
OAXOJ I pEeLIeHHus

IIOCTABJICHHBIX 3aaa4

3HaTh: MecTO (QU3UKH B OOIEH
CUCTEME  HAayK; IPHUMEHEHHE
(U3HUKN B TEXHUKE; CBSA3b (PU3UKU
C IpyrMMH HayKaMH.

YMeTh: omnuceiBaTh (pUsnMUEcKHe
SIBIICHUSI U TIPOLIECCHI, UCIIONb3Ys

¢buznuecKyro Hay4HYIO
TEPMHUHOJIOTHIO.
OIIK-8 Cnoco6en | MJIK orks 2 3HaTh: OCHOBHBIE CBEACHHSA 00
OCYILECTBIISATh JleMOHCTpUpYET UCTOIb3yEeMBIX du3nueckux
NeIarOrMYeCcKyI0 CreniaibHbIe HAyYHBIE BEIMYMHAX, UCTOPHUIO PA3BUTHUS H
JCATEBbHOCTh HA OCHOBE | 3HAHMS B T.U. B IPEIMETHOI | IIpaBHIa  MOCTPOCHHUS  CHCTEM
CIeIHUAaJIbHBIX HAYYHBIX | 001acTu €AMHUIl U3MEpPEeHUs (PU3NUECKUX

3HAHUH

BCINYNH




YMeTs: MJIAHUPOBATH
¢u3nyeckuif  SKCHEPUMEHT U
aHAIU3UPOBATh MOJTy4YeHHbIE
pe3yJIbTaThI.

Bnagets: BeIOMpaTh MpUOOPHI s
U3MEpPEHHI B COOTBETCTBUU C
TOYHOCTBIO, NPEABIABISIEMON K
pe3yJibraTtaM U3MEPEHU;
BBIYHCIIATh TOTPEUTHOCTH MPSIMBIX
U KOCBEHHBIX U3MEPEHHUM.

IV. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJIMHBI

4.1. O6beM TMCUUITUHBI (MOLYJIS) U BUAbI Y4e0HOH padoThI

Bun yuyeoHoii padoTsl qlflccf)l;ao / Cemecrp (-51)
32Y€THBIX 2 3
eIMHHUIL
AyIuTOpHBIE 3aHATHUS (BCET0) 180 100 80
Jlexuuu (JIek)/(Dnextp) 72 40 32
[MpakTrueckue 3anstus (I1p)/ (Dnektp) 36 20 16
JIabopatopusie pabotsl (J1ab) 72 38 32
Koncyabranuu (Konc) 4 2 2
CamocrosTeabHas padora (CP) 78 36 44
Bun npomexxyToyHoi artectanuu (3ayeT, 3K3aMeH), 44 3auer ¢ DK3aMeH,
gacel (KoHTpOIIB) OLIEHKOIA (44)
Kontpoms (KO) 18 8 10
KourakTHas pa6ora, Bcero (Kour.pa6) 202 110 92
OO61mas TpyA0eMKOCTb: 3a4ETHBIE €IUHHUIIBI 9 4 5
9achl 324 144 180

4.2. Copep:kaHue y4eOHOro MaTepHaJa TUCHUILVIMHBI (MOayJIs1)*

Pa3nes 1. Mexanuka, Teopusi Ko1ieGaHUii U BOJIH.

Tema 1. Mexanuka MaTepuanbHON TOUYKU. Tpaekropus NBUKEHMSI, TPOUJEHHBINA MyTh,
nepemenieHue. JIMHEeWHbIe KUHEMaTUYeCKHE XapaKTepUCTUKM JBMKeHMs. HopmambHoe u
TAHIEHIUAJIbHOE YCKOpeHUs. JIBMXKEHHME TOUKM [0 OKPYKHOCTH. YTIOBOE II€pEMEIIEHUE.
VYrnoBeie ckopocTh U yckopenue. Ilepoiii 3akoH Herorona. Macca. Umnynsc. Cuna. Bropoit u
TpeTuil 3aKkoHbl HptoToHa. 3akoH Tarorenus Herorona. Cuia TspkecTH M Bec Tena. 3akoH ['yka
st nepopmanuu pactsbkeHust - ckatus. Cumibl TpeHusl. BHemiHee TpeHHe: TpeHHE MOKOS,

TPCHUC CKOJIb’)KCHHA, TPCHUC KAUYCHUS. Kunematnka MaTCpI/IaJ'IBHOI\/'I TOYKH.

MaTepUAIbHOI TOYKH.

JlmHamMuka

Tema 2. 3akoHBI cOXpaHeHuUs B MexaHuKe. MiMmyibc Tena. 3akoH coOXpaHEHMsI UMITYJIbCA.
Pabora cwibl. MomHocts. Oueprus. IlorenuuanbHas sHeprus. Kunernueckass sHeprus.
BuyTpeHHss sHeprus. 3aKOH COXpaHEHUs MEXaHUUYECKOM SHEPTUH.




Tema 3. Mexanuka >kuakocTe W ra3oB. 3akoHbl [lackans u Apxumena. Y cioBHs
MJIaBaHUs TeJl. YpaBHEHUE HEPA3pPBIBHOCTU CTpyU. YpaBHeHHE bepHymwu mis uaeanbHOU
xuakoctu. @opmyna Toppuuennu. CraTuka XuakocTed M rasoB. J[uHamuka XuakocTed u
ra3os.

Tema 4. DjeMEHTHl  CHEHHUAIbHOW  TEOPUM  OTHOCHUTEJIbHOCTH.  [IpunHIun
OTHOCUTENIbHOCTH  ['ammies.  DJIeMEHTBl  CHELUAIbHOM  TEOPUM  OTHOCHUTEIIBHOCTH.
[IpeoOpazoBanus Jlopeniia. OCHOBHOM 3aKOH PENSITUBUCTKON JUHAMUKUA MaTE€pUATbHOU TOUKH.
3aKOH B3aMMOCBSI3H MACChl U SHEPIUH.

Tema S. MexaHuKa CIUIOIIHBIX Ccpel. MOMEHT UMITYJIbCa U MOMEHT CUJIbI OTHOCHUTEIIBHO
TOYKU. YPaBHEHHE MOMEHTOB JUIsl MaTE€pPUAIIbHOM TOYKHM M CUCTEMbl MATEPHUAbHBIX TOYEK.
AOcomoTHO TBepoe Teio. JluHaMuKa TBEpAoro teiaa. MOMEHT UMITyJibca Tejla U MOMEHT CHJIbI
OTHOCUTENBHO OCU. MomeHT uHepuuu Ttena. KuHermueckas sHeprusi BpamieHus. OCHOBHOE
YpaBHEHHE JUHAMHUKU BpAIlAaTEIbHOIO JIBUKEHUS TBEPIOTO Teja. 3aKOH COXPaHEHUS MOMEHTa
uMnyibca TBepiaoro tena. Teopema ['roiirenca-lllreiinepa. JIBukeHME B HEHMHEPIUAIbHBIX
cucremax orcuera. Cuisl unepuuu. LentpoOexxnas cuna unepuun. Cuna Kopuonuca. Cratuka
TBEPJOTO TeJa. Y CIOBUS paBHOBECHUS TBEpAOTo Tesia. Bunbl paBHoBecus. L{eHTp TshkecTH.

Tema 6. Mexannyeckue koneOaHusg ¥ BoiHbl. KuHemarnueckoe ypaBHEHUE JIBUKEHUS
TOYKH, COBEpIIAIONIEH TapMOHMYECKHE KoJeOaHus B  OTCYTCTBHM  CHJI  TPEHHUS.
HuddepennmnanbHoe  ypaBHEHHE  TapMOHHMYECKOro  ocuwmisitopa. IlomHas — sHeprus
MEXaHMYECKOM CHCTEMbI COBEpIIAlolIeli rapMoHHYecKue KoseOaHus. CloxeHne KojaeOaHUM.
CnoxxeHue TrapMOHMYECKMX KosieOaHMM onxHOoro HampasieHusd. CloXKeHHe B3aUMHO
NEPIeHIUKYIAPHBIX KoNebaHuii. 3aryxarouqye KojeOaHus. BpIHyXJeHHbIE KoJeOaHUs.
Pesonanc. IIpononbHble U nonepedynslie BoJaHbL. CKOPOCTh pacrpocTpaHeHUs BOIHbI. BoiHoBOE
ypaBHeHUe. JHeprus oeryiieit ynpyroi BoiHbl. Ctosuue BonHbL. Dddekt Jomnepa.

Pa3nen 2. DjeKTpu4ecTBO U MArHETH3M.

Tema 1. Dnekrpuueckoe nosie B Bakyyme. 3akoH Kynona. HampsikeHHOCTh monst
ToyeyHoro 3apspa. Ilpunuun cynepnosunmu. IIoTok BekTOpa HampsKeHHOCTH. Teopema
Octporpaackoro — l'aycca. Pabora cun mons mpu mnepememieHuH 3apsnoB. [loTeHmnuman u
HKBUIIOTEHIMAJIbHBIE TOBEPXHOCTHU. I'paiueHT NoTeHI1alla U HANIPSKEHHOCTh MOJIS.

Tema 2. DieKTpOCTaTUYECKOE MOJ€ NPU HaJUYMKU HPOBOJHUKOB M JIMDJIEKTPUKOB.
HamnpspkeHHOCTh TOJIS y TOBEPXHOCTH MPOBOJAHUKA U €€ CBSI3b C MOBEPXHOCTHOW IJIOTHOCTHIO
3apsga. IIpoBogHMKM BO BHEIIHEM JJIEKTpocTaTHdeckoM mone  HaBeneHHble 3apsibl.
OnektpoeMkocTs. CoenuvHenue KoHAeHcatopoB. llomspuzanus AudIeKTpukoB. Bekrtop
noysipu3anuu. JuanekTpuueckas NPOHMIIAEMOCTb. HamnpsyKeHHOCTh 3JIEKTPUUYECKOTO IOJs B
JTURJIEKTPUKAX. DHEPIHsl U MIIOTHOCTh SHEPTUU 3JIEKTPOCTATHUYECKOIO MOJIS.

Tema 3. IloCTOAHHBIA SJEKTPUYECKHI TOK. DJEKTpUYECKUH TOK. 3akoH Owma s
yuactka nenu. ConpoTtuBieHue NpoBogHNKAa. CTOpOHHHME CHJIBL. DJEKTPOJBHXKYIIAs CHIIA.
3akon Oma mig ywactka uenu, conepxkamiero J/IC, m mna 3amkHyToM wnenu. PasHOCTh
MOTEHLIMAJIOB U HanpsbkeHue. PaboTa v MOILITHOCTD B LIENU MOCTOSHHOTO TOKa. 3akoH J[>Koyms —
Jlenua. Pa3setrBnennsle nenu. [IpaBuna Kupxroda. Knaccuueckas teopust 371eKTpONpOBOIHOCTH
METaJIJIOB. 3aBUCUMOCTb CONpPOTUBIICHHS METAUIOB OT TemnepaTypel. CoOCTBeHHass U
IIPUMECHAss MPOBOAMMOCTD TMOJIYINPOBOAHUKOB. TEPMOINEKTpPOHHAs SMUCCUS U KOHTAKTHBIE
ABJIEHUST B MeTalylaX M THOJyNpoBOJHMKax. PaboTa BbIXOJa JJIEKTPOHOB U3 MeTalla.
TepMmonnekTpoHHass osmuccHs. TepMoanekTpuueckue sBiaeHUs. KOHTakTHbIE SBJIEHUS B
MOJTYTIPOBOTHUKAX.

Tema 4. DieKTpudeckuil TOK B DJEKTPOJIWTAaX, ra3ax M B BakyyMme. [IpoBogumocts
AIIEKTPOJIUTOB. DIJIEKTPOJUTHYECKass auccouuanus. IloaBHKHOCTH MOHOB B DJIEKTPOJUTAX.
3akoH Oma a1 3neKkTpoauToB. 3akoHbl @apazes. Onpenenenue 3apsaga HoHa. AKKYMYJISATODBI.
CamocTosTenpHbIN ra30BbIM pa3psal. BoibramnepHas xapakTepUCTHKA ra30Boro paspsaa. Buasl
paspsana (TJICIOLIN, TyroBoi, HCKPOBOM M KOPOHHBIHN). Mcrnonb30BaHue ra3oBbIX pa3psioB B
texHuke. KaTtonusie myum.




Tema 5. [locTosHHOE MarHUTHOE Mojde. MarHUTHOE MOJ€ JIEKTPUUECKOTO TOKa. 3aKOH
Amnepa. MHOykius M HaOpsSHKEHHOCTh MarHuTHoro mnosis. 3akoH buo-Casapa-Jlamnaca.
MarauTHoE mMoJie MPSAMOro, KPYyroBOro M COJEHOMJAJIBHONO TOKOB. MAarHuTHBIA MOTOK.
JlelicTBHME BJIEKTPUYECKOIO M MAarHUTHOIO IMoJied Ha JBWkymuiics 3apsa. Cuna Jlopenia.
MaruauTHble cBOKCTBA BellecTBa. HamarumueHHOCTh. MaruuTHas npoHUIaemMocTs. Jua-, mapa-
u ¢deppomarnetusmM. MaruutHbeiii tuctepesuc. Touka Kropu. IloctossHHbie MarHutel. HoBble
MarHUTHbIE MaTE€pPHAJIbI.

Tema 6. OnekrtpomarHutHas wuHaykimsa. Oneitel @apages u  npaBwio JleHia.
OnexTpoJABMKyllas cuiaa MHAYKUMHU. BuxpeBble Toku. CaMOMHAYKIHMS U B3aUMOMHJIYKIIMS.
DNIEKTPOABUKYILAsA CUjla CAaMOMHIAYKUMU. MHAYKTUBHOCTh. DHEPrusi MarHUTHOIO IOJISI TOKOB.
OHeprusi W IUIOTHOCTh SHEPrUM MAarHUTHOrO moid. Bzaumounaykuusi. Tpancopmarop.
DneKTpoMarHuTHoe noJjie. Buxpepoe anekrpuueckoe nosie. TOK cMelleHus. DIEeKTPOMarHuTHOE
nosie. YpaBHeHuss Makcsesuia.

Tema 7. DIeKTpOMAarHUTHBIE KOJICOAHUS W BOJHBL IJICKTPUUYCCKUU KOJeOaTeIbHbIN
koHTyp. CoOctBeHHble Kkonebanms, ¢opmyna Tommncona. 3aryxaroniye KoJjeOaHUs.
Bremyxaennoie kosiebanuss B KoHType. Pe3onanc. J{oOpOoTHOCTH M mojoca MHPOMYyCKaHHS
KOHTypa. OJEKTpOMarHUTHbIE BOJHBI, CKOpPOCTb HUX pacrnpocTpaHeHus. Mzmyuenue
AJIEKTPOMArHuTHLIX BOJH. OOBEMHas IUIOTHOCTh DHEPIHM AJEKTpoMarHuTHoro moussd. Ilotok
sHepruu. Bekrtop VYmosa-lIloiinTunra. Illkama 5sigeKTpoMarHuTHBIX BOJH. [lomyuenue
nepemenHoi DJIC. Ka3zucraunonapsslii TOK. J[elicTByroIIEE U CpelHEE 3HAYECHUE TEPEMEHHOTO
toka. ComnportupiieHue. MHIYKTUBHOCTh U €MKOCTb B LI€NIM IEPEMEHHOro Toka. BekTopHble
nuarpammbl. [locrnenoBaTtensHbli M MapaienbHbI pe3oHaHc. PaboTa W MOIIHOCTH B LiENHU
NIEPEMEHHOT0 TOKA, aKTUBHAsl U PEaKTUBHASI MOIIIHOCTb.

Pa3zpnen 3. ®usuveckasi ONTHKA U KBaHTOBas pu3nka. ®U3NKa aTOMOB M MOJIEKY.JI.

Tema 1. BonHoBble cBolicTBa cBera. MHTepdepenuust cBera. MeTosibl OCYIIECTBICHUS
untepdepeniu. [lorgocel paBHOrO HaKJIOHA W pPaBHOW TONIIMHBL, Koiblla HproToHa.
[Ipumenenne wunTepdepenunu, uHTeppepomerpsl. JAnudpakmus cera, meron 30H DpeHerns.
Hudpakmus Opaynrodepa. [dudpakums ot ogHoi menu. JudpakunoHHas pemieTka M ee
xapakTepucTukh. CHEeKTPOCKON W  CHEKTPOCKONus. PeHTreHoBckue myud, Iudpakuus
peHTreHoBckux Jnyuded. Judpakuus Ha yapTpa3BYKOBBIX BoiHaX. [IpuHIMNBI Tonorpaduu.
3akon Mamtoca. [lomspuszanus cBeTa TpH OTPaXEHUW W TpEIOMIIEHHWH, 3aKOH bproctepa.
PacnipocTpaneHne cBera B KpHUCTAUIaX, ABOMHOE JydyelpeaoMiIeHHE. BpalieHue IiocKocTH
noJsipu3anuy, 3akoH dapanes.

Tema 2. B3zaumonelictBue cBera ¢ BemecTtBoM. Jucnepcusa csera. [lornonienue cBera,
3akoH byrepa. I'pynmoBas u ¢a3oBas ckopoctu cBera. PaccesHue cera. MouekymsipHoe
paccesHue. Oddext Baunona-UepenkoBa. CkopocTh cBera. M3MepeHHne CKOpOCTH CBeTa.
Pacnipoctpanenue cBera B aBwxkymuxcs cpeaax. OnbiT ®uzo. OnbiTel Malikenbcona-Mopiu.
O dexr Homnepa. OnTHyeckre XapakTEPUCTHUKU CPE/ibl U UX 3aBUCHUMOCTb OT MHTEHCHUBHOCTH
u3nydeHus. KpajgparnuHo-HeIMHeHbIE U KyOMUeCKU-HeINHeHHbIe cpeibl. OTKIMK HEMHEHHON
CpeJlbl Ha BHEIIHEE BO3JEHCTBUE.

Tema 3. KBanToBbIEC CBONCTBA M3JIyuyeHUs. TEMIOBOE U3ITyUYEHUE U €0 XapaKTEPUCTUKH.
3akoH Kupxroga. 3akonsl Ctedana-bonpimana u cmemenuss Buna. @opmyna Penes-/xuHca,
['unore3za Ilnanka. ®otosdpdexr. Dopmyna OiHmTeHiHAa a1 BHEmHero ¢otodddekra.
DKCcIepUMEHTAIbHOE MOJITBEPKACHNUE KBAHTOBBIX CBOMCTB cBeTa. IIpumenenue ¢ororddexra.
Macca u umnynsc gorona. JlaBnenue cBera. Dpdexkt Komnrona. KopmnyckynspHo-BOIHOBOM
Jlyajau3M, IPUHLHUI JOMOJHUTEIBHOCTH.

Tema 4. CoBpeMEHHBIE NOPEJACTABICHUS O CTpoeHUU aroMa. CIEKTpaJbHbIE CEPUH
U3ITy4eHus: aToMapHoro Bojgopona. @opmyna bansmepa. I[Ipunuun Putna. [1nanerapnas monens
atoma. Ilocrynatel bopa. Monens aroma Bomopoxa no bopy. CpoiictBa BoimH ne bpoins.
BonnoBas ¢ynkuus. CooTHomeHnue HeonpeaenaeHHocTell. Ypasuenue Illpeaunrepa, obuiee u
JUISl CTAalMOHAPHBIX COCTOSHMU. [IpuHIMN cynmepno3nuuu cocTtossHuM. KBaHTOBaHME SHEPrUH.
ITpocreiiine 3agaun B KBaHTOBOW MexaHuke. KBaHToBble umcna. CnuH anektpoHa. IlpunHnumn




[Taynu. MynbTUIUIETHOCTH CIEKTpoB. CHHMH-OpOUTANbHOE B3auMOJEHCTBHE. MexaHW4ecKui
MOMEHT MHOTOIEKTpOHHOro aroma. Ilepumommdeckas cucrema osneMmeHToB. llpupona
XapaKTEPUCTUYECKUX PEHTIEHOBCKHUX CIIEKTPOB.

Tema 5. DiemeHTbl (QU3MKM KOHIEHCUPOBAHHOIO COCTOsSHUS BemiecTBa. VoHHas u
KOoBaJIeHTHast cBsizb. OOMeHHOe B3auMojelicTBrue. MolekynspHbie crieKTpbl. KomOuHanmoHHoe
paccesHue cera. CIIOHTaHHOE U BBIHYXACHHOE usnydeHue. Jlazepsl. IloHsTHE O KBaHTOBBIX
cratuctukax. Cratuctuku bose-OitHireiina u @epmu-/lupaka. BeipoxkIeHHBIN 31€KTPOHHBIN
raz B Merayiax. DHeprus @epmu. Teopus DitHmreiina-/[eb6as. @ononbl. CBEpXIIPOBOIUMOCTb.
OO0pa3oBaHne dHEPreTUYECKUX 30H B KpHUCTalaX. 30HHAs CTPYKTypa METaJUIOB, JUAJIEKTPUKOB.
CoOcTBeHHas U IPUMECHas MPOBOJUMOCTb MOJYITPOBOIHUKOB.

Pa3znesn 4. ®u3nka aTOMHOIO i/ipa W 3JeMeHTApHbIX YacTul. MoJiekyasipHasa ¢usnka u
TePMOAMHAMHKA.

Tema 1. ®duszuka aromHoro sapa. CoctaB siapa. XapaKTepUCTUKH aTOMHOIO sJipa.
SnepHble cuibl M MX CBOMCTBAa. DHeprust CBA3M sijpa. Mojenau aTOMHOro sjpa (KamesbHas,
oOosioueyHas). PanmoakTMBHOCTh, 3aKOH pPAaJUOAKTHUBHOIO pachajga, MpaBUJia CMEILEHUS.
Anbda-pacnaa, Gera-pacnaj, ramMMma-usinydenue. Snepusie peakuuu. Jlenenue sgep. lLlenHbie
peaKIuu AEJICHUs, AICpHbIE PEaKTOPBI. Peakiusa CuHTe3a aTOMHBIX s1Ep.

Tema 2. DnemeHTapHble yacTuibl. OOLIMe cBeAeHUS 00 3JIEMEHTApHBIX YacTUIax.
OcHOBHbBIE XapaKTEPUCTUKHU 3JIEMEHTAPHBIX YacTHUIl. 3aKOHbl COXPAHEHHUS ISl 3JIEMEHTapHBIX
yactull. KBapkoBas monens agpoHoB. OyHIaMEHTaIbHbBIE B3aUMOIECHCTBUS.

Tema 3. MonekyasapHo-KMHETHYECKas Teopus Ta30B. (OCHOBHBIE  IOJIOXKEHHUS
MOJIEKYJISIPHO-KUHETUUECKON TeopuM. MneanbHbiii ra3. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-
KHHETHYEeCKOW Teopuu Ta3oB. OmNbITHBIE Ta30Bble 3aKOHBIL. YpaBHenwe Kuaneiipona -
MenpneneeBa. BuyTpeHHsst sHeprus. Yucio creneHeil cBOOOJbI I'a30BBIX MOJEKYN. 3aKOH O
paBHOpacHpeIeIeHUH SHEPTUU YaCTHI] IO CTeNeHsIM cB00obl. CpeiHUEe BEIMYMHBI B ONMCAHUU
MOJIEKYJISIDHBIX CHCTEM. Pacnpeznenenue 4yacTull IO 3HAYEHUSAM IOTCHLMAIBHOW 3HEPIHH BO
BHEIITHEM CHJIOBOM Tonie. bapomerpuueckas ¢opmyna. Pacnpenenenue Makcpemna 1o
CKOPOCTSIM TEIIOBOr0 ABMKEHUSI. CKOPOCTH MOJIEKYIL.

Tema 4. OCHOBBI TEpPMOJIWHAMUKH W cTathcTudeckoi ¢wusuku. IlepBoe Haugano
TEPMOAUHAMUKHU. TeIIOEMKOCTb. @opmynupoBKa IEpBOrO0 Hadajga TEPMOIAMHAMMKHU.
[IpumeHeHre mepBOro Hayaja TEPMOJMHAMHMKHU K H3ompolieccaM. M3o0apuyeckuil mporecc B
uaeanbHOM rase. M3orepMudeckuil mporecc B uaeadbHOM rasze. AnnabaTtuyeckuil mporecc B
uneanbHoMm rase. [lomuTponnueckue mnponeccel. TEmIoeMKOCTh B Pa3iMYHBIX ITPOLECCAX.
TennoeMKoCTh CMeCH ra3oB. DHTAIbIUSA KaK (QYHKIUS COCTOSHUS CHUCTeMbl. PaBHOBECHBIE U
HepaBHOBECHBIE MIpoluecchl. OOpaTuMble U HeoOpaTUMbIe mporecchl. lluknnueckue Kpyropble
nponeccel. lukn Kapno. XononmnbHas u TteruoBas MmammuHa. KoadduuueHt mnonesHoro
neiictBus. BTopoe Hauano TepMOAMHAMUKH sl OOpaTHMBIX MPOIECCOB. ODHTPOIHUS Kak
(GyHKLUS COCTOSHUS CUCTeMBl. BTOpoe Hayano TepMOJMHAMUKH JAJIs1 HEOOPATUMBIX MPOLECCOB.
HepasenctBo Kitaysuyca. [lpuHIun Bo3pacTaHUS SHTPONMHU. ODHTPONMS M BEPOSTHOCTH
COCTOSIHUS CUCTEMBI.

Tema 5. DneMeHThl (uU3MUeCKON KUHETHKHU. SIBI€HMsI MepeHoca M UX Teopus A
uaeanbHbIX Ta3oB. TermionpoBogHOCTh. BHyTrpeHHee Tpenue (BA3kocTh). duddysus.
Pacnipenenenue Mosexys no JIMHAM X CBOOOJHBIX MpoOeros. O01iee ypaBHEHUE IS SIBICHUS
nepeHoca B WAeaNbHbIX Trazax. Juddys3us B wuaeanpHbIX raszax. TermionpoBOJHOCTh B
uJeanbHbIX rasax. YpaBHeHue ®dypbe. BHyTpeHHee TpeHME B HJICaJbHBIX Ia3ax. YpaBHEHUE
Herorona. Kunernueckue k03 pUIHMEHTHI U CBA3b MEXKIY HUMHU.

Tema 6. PeanbHble ra3el u KujakocTd. Cuiibl MEXKMOJEKYISIPHOTO B3aMMOJIEHCTBHUS.
VYpaBHenue Ban-nep-Baanbca. M3orepmbl Ban-gep-Baanbca. Kpurtndeckoe coctosiHue
BEILECTBA. BHYTpEeHH:S 3HEPrus pealbHOrO ra3a. DHTanbIusA. CoKMKEHHE Ia30B U IOJIy4YEHUe
HU3KUX Temneparyp. CpolicTBa xkuakoro coctosHusd. IloBepxHocTHbIN cioil. [loBepxHOCTHOE
HaTspkeHne. (CmaunBaHWe, HeCMauuMBaHME, KpaeBoil yron. JlaBneHwe moj HW30THYTOM




MOBEPXHOCTBIO KHUAKOCTH - (hopmyna Jlarutaca. JloGaBouHOe HaBiieHHE JUIsI MPOU3BOJIBHBIX
noBepxHocren. KanuisipHele sSiBICHUS.

Tema 7. Tsepawie Tena. Kpucramamueckoe COCTOSHHUE BEIIECTBA. ODHEPIUsl CBS3H.

OCHOBHBIE ~ XapaKTEPUCTUKU KpuCTauioB. Kiaccupukanuss KpUCTAIOB. AHHU30TPOINHUS.
Hedexrsr B kpuctaiax. dazoBeie nepexoap! IEpBOro U BTOporo poaa. Ypasuenue Kianeipona
- Kinaysumyca u ero mnpuMeHeHue K IIpoleccaM HCIapeHHsT M KOHACHCALMM, BO3TOHKU
(cyOnmuMmarum), TUTaBIICHUS M KpHUCTaUM3aluu. JluarpamMma COCTOSIHHS BemiecTBa. TpoitHas
TOYKA.
Tema 8. Camoopranusyroomuecsi cucteMbl. CamoopraHusanuss B (U3WYECKHX CHUCTEMax.
TemnnoBass KOHBEKIMsI KaK MPOTOTHIT SIBJIEHUW camoopraHu3anuu B (usuke. Sueiika benapa.
Cuneprernyeckuil noaxoj. Camoopranusanust U xaoc. OCHOBHBIE TOJIOKEHUSI HEPABHOBECHOM
TEPMOJUHAMUKHU.




4.3. IlepeyeHb pa3aesioB/TeM AUCHUILTHHBI (MOTYJIsI)

Buabl yuedHoii padoThl,

BKJIIOYAs CAMOCTOSITEJIbHYIO padoTy
ol0yyammmuxcs, NPAKTHYECKYIO
NMOATOTOBKY (TIIPH HAJIMYUHU) U

DopmupyeMble
Ne TPYJ0eMKOCTbH (B 4acax) OueHoYHbIE Bceero
HaumeHoBaHHUe pa3iena/TeMbl KOMIETeHIHU
n/n KonTtakTHas pa6ora CpPC CpeAcTBa (MHAHKATOpBI) (B yacax)
npemnoaaBareis ¢ (B TOM p
00y4YaIOMUMHUCS e,
H J'[ 6 BHeayunTop
aKT. a0.
Jexuun P nasi CP,
3AHATHA | 3aHATHA KCP)
Paszpnen 1. Mexanuka, Teopusi KosieGaHUil U BOJIH
[IpakTrdeckoe 3aHATHE C
dJIEMEHTAMH IHCKYCCHH
. SHCKY " | YK-1 (MAKyk,.1, UKy )
1 Tema 1. MexaHnKka MaTepHaIbHON TOUKH. 2 1 4 4 pelIeHue 3agad mo TeMe, OTIK-8 (MJIK ) 11
oT4eT 1o JabopaTOpHOM OIK8.2
pabote
[IpakTrdeckoe 3aHATHE C
SJIEMEHTAMH IHCKYCCHH
SIS | VK1 (MK g1, UKy )
2 Tema 2. 3aKOHBI COXpaHEHUS B MEXaHUKE 4 2 4 4 pelIerHe 3a/1a4 1O TeMe, | o o (UK ) 14
OTYeT 10 abOoPaTOPHOL OIIk.2
pabore
IIpakTHueckoe 3aHATHE C
N P VK-1 (WKyi11, WKyi12)
3 Tema 3. Mexanuka )KUJIKOCTEH U ra30B 2 1 - 2 SJIEMEHTaMU JTUCKYCCHH, OTIK-8 (MJTK ) 5
peleHue 3a1a4 10 TeMe OIIKS.2
. IIpakTHueckoe 3aHATHE C
Tema 4. DieMeHTHI clieNUaTbHON TEOPUH P VYK-1 UOKyk1.1, UKy 2)
4 4 2 - 2 JJIEMEHTaMHU JIHCKYCCHH, 8
OTHOCHUTEJIbHOCTH OIIK-8 (MIKorks2)
penieHue 3a1a4d no TeMe :
[IpakTrdeckoe 3aHATHE C
SJIEMEHTAMH JIHCKYCCHH
SHCKY " | YK-1 (MAKyk.1, UKy )
5 Tema 5 MexaHuka CIUIOUIHBIX Cpel 4 2 4 4 peuieHue 3aaay 1no Teme, 14
. | OHK-8 (MAKorks.2)
oT4eT 1Mo JTabopaTOPHOM
pabore
[IpakTryeckoe 3aHATHE C
DJIEMEHTAMH JTMCKYCCHH
JHEYEER | VK1 (WK1, UKy )
6 Tema 6. Mexannueckne KoJeOaHUSI W BOTHBI 4 2 8 4 pemieHne 3a7ad 1mo Teme, 18
. | OIK-8 (MAKoks2)
oT4eT 1o JabopaTopHOM
pabote

Pa3znen 2. DjieKTpUYecTBO M MArHETU3M




[IpakTHyeckoe 3aHATHE C
JJIEMEHTaMHU JIUCKYCCHH, i
7 Tema 1 DnexTpuueckoe Moje B BakyyMe. 2 1 4 2 peleHue 3agad o TeMe, gﬁé_giﬁlﬁglb M)Zlem.z) 9
oT4eT Mo NabopaTOPHOIL OIIKs.2
pabote
IIpakTuueckoe 3aHsTHE C
Tema 2 DnexTpocTaTHdecKoe ToJe Ipu DJICMCHTAMIT AHCKYCCHI, | ey (MOKyx.1, WIKyki2)
8 2 1 4 2 permeHne 3aaad 1mo TeMe, 9
HAJIMYAX TPOBOTHHUKOB M JTUJICKTPHUKOB. OTUET MO NAGOPATOpHOH OIIK-8 (MTKorks )
pabote
[pakTHyeckoe 3aHATHE C
3JIEMEHTaMHU JIUCKYCCHH, i
9 Tema 3 [TocTOSHHBIN 3JEKTPUIECKHUI TOK 2 2 4 2 peleHue 3a1a4 1o Teme, gﬁé_gg}lﬁ\?n, H;lem.z) 10
OTYeT 10 MaboPaTOpHOIL OlIk.2
pabore
Tema 4. DneKTpUUYECKHH TOK B IEKTPOJIUTAX, TlpakTiieckoe sansTHe ¢ VK-1 (MOKyk1.1, UKy 2)
10 33X 1 B BAKVYME 4 1 - 2 SJIeMEHTaMU JUCKYCCHH, OTIK-8 (MJTK ) 7
vy pelIeHUe 3a1a4d 10 TeMe OIIKS.2
[pakTHyeckoe 3aHATHE C
JNIEMEHTAMHU TUCKYCCHH, i
11 Tema 5. [TocTossHHOE MarHUTHOE I10JIE 2 1 4 2 pelIeHue 3agad mo TeMe, gﬁé_g%ﬁlfﬁ?”’ HaﬂKYKl'Z) 9
OTYET MO JTabopaTopHOU OITis.2
pabote
[pakTryeckoe 3aHATHE C
JJNIEMEHTAMHU JTUCKYCCHH, i
12 Tema 6. DiIeKTpOMArHUTHAS HHYKIIHS 4 2 2 2 peleHue 3a1a4d mo TeMe, ggé_gg}l;%n, H)IIKyKLz) 10
OTYeT 10 N1aboPaTOPHOL OIIk8.2
pabore
IIpakTudeckoe 3aHsATHE C
13 Tema 7. DIeKTpOMArHUTHBIC KOJICOAHUS U 4 5 ) 4 SeMEHTAMH JIHCKYCCHH, VYK-1 (MK v 1, UOKyki.2) 8
BOJIHBI OIIK-8 (MIKomks.2)
pelIeHHe 3aa4 10 TeMe
HUTOT'O (1 kyp, 2 cemecTp) 40 20 38 36 134
Paznen 3. @u3nyeckasi ONTHKA M KBaHTOBasi husuka. PU3MKa aTOMOB M MOJIEKYJI
IIpakTuueckoe 3aHsATHE C
JJIEMEHTaMHU JIUCKYCCHH, i
14 Tema 1. BoyiHOBEIE CBOWCTBA CBETa 4 2 4 4 peuieHue 3aiay 1no Teme, gﬁéé%ﬁﬁglh I/I)I[Kykl.z) 14
oT4eT 1o JTabopaTOPHOM OITks.2
pabore
. Ipakruueckoe 3anste ¢ | YK-1 (MAKyk.1, WKy 2)
15 | Tema 2. B3aumMoeiicTBHE CBETa C BEIIECTBOM 4 1 4 4 semenTamu_ackycenn, | OTTK-8 (MTKomcs.) 13




pelleHue 3ajad 1Mo TeMe,
OTYET N0 JabopaTOpHOU
pabote

16

Tema3. KBaHTOBBIE CBOMCTBA U3IIy4CHUS 2

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

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

12

17

Tema 4. CoBpeMEHHBIE MIPEICTABICHUS O
CTPOEHHMHU aToMa

IIpakTuueckoe 3aHsTHE C
9JIEMEHTaMH JTUCKYCCHH,
peleHne 3anad 1o Teme,
oT4eT Mo JabopaTopHOM
pabore

VK-1 (UK 1, AKyk1)
OIIK-8 (MKopks.2)

14

18

Tema 5. DnemeHTHl PpU3NKU
KOHJICHCHPOBAaHHOT'O COCTOSIHHS BEIIECTBA

4

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

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

Pa3nen 4. @®u3uKa aTOMHOIO SIAP

a M JJIEMCHTAPHbLIX YaCTHUIL. MOJ’[eKyJ'IﬂpHaﬂ (1)n3mca U TCPMOAUHAMHUKA

19

Tema 1. Ousnka aTOMHOTO sIpa 2

IIpakTuyeckoe 3aHsATHE C
3JEMEHTaMU JUCKYCCHH,
pelIeHne 3a1a4d Mo TeMe,
OTYET TO JabOpaTOpHOU
pabote

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

11

20

Tema 2. DieMeHTapHbIE YaCTULIBI 2

[pakTryeckoe 3aHATHE C
JJIEMEHTAMHU JTUCKYCCHH,
pelIeHre 3aa4 1Mo TeMe,
OTYET MO JabopaTopHOU
pabore

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

10

21

Tema 3. MoJeKynspHO-KHHETHIECKAS] TEOPHUS
ra3os

IIpakTudeckoe 3aHsATHE C
3JIeMEHTaMHU JHUCKYCCHH,
pelieHne 3agad 1o TeMe,
oT4eT 1o JabopaTOpHOM
pabote

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

22

Tema 4. OCHOBBI TEPMOJMHAMUKHI 2

IIpakTuueckoe 3aHsATHE C
3JEMEHTaMU JUCKYCCHH,
pelieHue 3a1a4 10 TEME,
OTYET O JabopaTOpHOU
pabore

VK-1 (MAKy .1, UKy )
OIIK-8 (U1K ks )

11

23

Tema 5. DneMeHTH! pU3NIECKON KUHETHKN 2

HpaKTI/IquKOG 3aHATHUC C
DJICMCHTAMHU JUCKYCCHUH,
peUICHUC 3aaa4 M0 TEMC,

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




OTYET N0 JabopaTopHOU
pabote

24

Tema 6. PeanpHble Ta3bl U dKUIKOCTH

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

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

25

Tema 7. TBepasie Tena

IIpakTuueckoe 3aHsTHE C
9JIEMEHTaMHU JTUCKYCCHH,
peleHne 3aad 1o Teme,
OTYET N0 Ja0OpaTOpHOU
pabore

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

26

Tema 8. CaMOOpTaHU3YIONINECS CUCTEMBI

IIpakTudeckoe 3aHsATHE C
3JIeMEHTaMHU JHUCKYCCHH,
pelieHne 3agad 1o TeMe,
oT4eT Mo JabopaTopHOM
pabote

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

HUTOI'O (2 kype, 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 II0 CAaMOCTOSITEJIBHOMY OBJIQJACHUI0 3HAHUSAMU TEOPETHMYECKOTO M IMPAKTHYECKOTO
XapakTepa U BKIKOYAET:
® CaMOCTOSITENIbHOE HM3yueHHE TeM Yy4eOHOW MporpamMmbl, KOTOpBIE C COJEp’KaTeIbHOM
TOYKH 3PEHUS] MOTYT OBITh OCBOEHBI CTYIEHTOM CaMOCTOATEIbHO U KOTOpPbIE MMEIOT BBICOKHUIT
YPOBEHb y4eOHO-METOJMUECKOTO OCHAIICHUS;
® (COCTaBJICHUE KOHCIEKTOB II0 TE€MaM, BBIHECEHHBIM Ha CaMOCTOSTEIIbHOE HW3Yy4YeHHUE
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 CHCTEMATUYHOCTh IPOMEXYTOUYHOH aTTecTaluu
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
JTUCUUILTAHBI (MOLY JI5T):

a) mepevyeHb JUTEPATyPhI
1. Kypc obmei ¢pusuku [DeKTpoHHBIN pecypc]: yueOHOe TOCoOue ISl CTYJACHTOB TEXHHYECKUX
By30B : B 3-x T. / CasenbeB M. B.,. - DnexkTpoH. TeKcToBbIe naH. - Pexum poctyma:
https://e.lanbook.com/book/98245. - 3BC "Jlaus". - HeOrpaHu4. TOCTYII.
T. 1: Mexanuka. MonekynsipHas ¢usuka : YuebHoe nocodue / 1. B. Casenbes, T. 1. - 14-e uzn.,
crep. - [b. m.]: JIanp, 2018. - 436 c. - ISBN 978-5-8114-0630-2
T. 2: DnektpuyectBo u MaruetusMm. Bomnnbl. Ontuka / . - Mocksa : Jlans, 2018. - 496 c. : uin. -
ISBN 978-5-8114-0631-9
T. 3 : KBanToBas ontuka. ATomHas ¢usuka. Pusnka TBepaoro reia. Ousuka aTOMHOTO Aapa U
aneMmeHTapHbIX yactull : 2018-05-15 / U. B. Casenbes, T. 3. - 12-¢ usn., crep. - [b. m.] : Jlaus,
2018. - 320 c. - ISBN 978-5-8114-0632-6

2. Casenbes, U. B. COopHuK BOmpocoB U 3a1a4 1o obmieil pusuke [DnekTpoHHslil pecype] / U.
B. CamenbeB. - 8-¢ usg., crep. - DIEKTPOH. TeKCTOBBIE HaH. - [b. m.] : Jlans, 2018. - 292 c. -
Pexxum moctyma: https://e.lanbook.com/book/103195. - OBC "Jlaup". - HeorpaHud. JOCTYII. -
ISBN 978-5-8114-0638-8 : b. 1.

3. @upranr, E. B. PykoBozcTBo K pemenuto 3agad no kypcy oouieit pusuku [Texct] / E. B.
@upranr. -Mocksa: Jlans, 2009. - 352 c. — Pexum
noctyna:http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=405. - Pexxum nocryma:
ObC "UznparensctBo "Jlanp". - Heorpanuu. noctym. - ISBN 978-5-8114-0765-1: b. 1.

4. Tpodumona, T.U. Kypc pusuxu [Tekcrt]: yued. nocodue / T. U.Tpodpumosa. - 12-e usa., crep.
- M.: Axanemus, 2006. - 560 c. - (Breiciree nmpodeccuonansaoe oopazosanue). - ISBN 5-7695-
2956-3: (51 9k3.)

5. Uponos, N.E. 3anaun no o6eit pusuke [Tekcr]: yuebd. mocodue / U.E. Mponos. - 7-¢
u3., crep. - M.: BUHOM. Jlaboparopus 3uanunid, 2007. - 431c. - ISBN 5-94774-614-X:
(21 7K3.).

0) nepuogUYecKUe U3TAHUS (npU HEOOXO0OUMOCTNU)
B) CIIMCOK aBTOPCKUX METOAMYECKUX Pa3padoTok (npu Heobxooumocmu)
r) 0236l JaHHBIX, THPOPMAIHOHHO-CIIPABOYHbIC U OMCKOBBIE CHCTEM

®depnepanbHble 00pa30BaTEIbHBIE TOPTATHI
1. MunucrepcTBo 0Opa3oBaHus 1 Hayku Poccuiickoit denepanun



2. Nndopmarmonnas cuctema «EauHoe 0KHO JOCTYIA K 00pa30BaTeIbHBIM pecypcam»
3. Enunas xomnekuust mupoBbIX 00pa30BaTeIbHBIX PECYPCOB

4. denepanbHbIi HEHTP HH(POPMAITMOHHO-00Pa30BaTENLHBIX PECYPCOB

5. Poccutickuit o0nieo0pazoBaTenbHbIN TOPTA
VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

6.1. Ilomemenuss n 06opy10Banne

[Tomemenuss —  ydeOHBIE  aAyaUTOPUU s TPOBEACHHUS  Y4eOHBIX  3aHATHUH,
npeaycMoTpeHHbIX yueOHbIM mianoM OITOIT BO GakamaBpuara, ocHaImeHbsl 000pyI0BaHUEM U
TEXHUYECKUMHU CPEACTBAMU OOYUCHUSI.

[TomemeHust Ajis caMOCTOSATENbHON PaOOThl O0YYAIOUIMXCS OCHAIIEHbl KOMIIbIOTEPHOM
TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTu «HTepHeT» m oOecredyeHueM J0ocTyra B
3JIEKTPOHHYIO HHPOpMAIIMOHHO-00pazoBarenbhyto cpeny @PI'bOY BO «UT'Y».

OobopynoBanue
Pa3znesn 1. MexaHuka, Teopusi Kojie0aHUIl U BOJIH

Jlemoncmpayuonnoe 060pyoosanue u yuedHo-HaA2IA0HbIE ROCOOUSL:

[Ipecc ruapaBIuveckuii; YHUBEPCATbHBIA KOMITICKC 10 (u3uke (B koMiuiekte); Habop
JEMOHCTpAallMOHHBIA «BpamarensHoe aBmkeHue»; CTEHJ [UIsl M3YYEHHS CHCTEMBI IIJIOCKHX
CXOAAIINXCS CHJI; THUITOBOH KOMIUIEKT OOOpYAOBaHHS MO (U3UYECKUM OCHOBAM MEXaHUKH;
Kommiekr y4eOHOro 000pya0BaHUs «Teopetnueckas MEXAHUKA; I'eneparop
¢ynkunonanbHbii; ['eHepartopsl; Ocummmtorpadsl; Mcrounnku mnurtanus; BeimpsMuTeny;
Anmnapar ®OC; BoeicokoBonbTHBINM ucTouHUK nuTanus (0-30kB.); CekyHAOMEp SJIEKTPOHHBIIH;
Cron-nonveMHuk Jaboparopubiii; OBepxen npoektopbl; Hacoc BakyymHbli KamoBckoro;
[Tucroner naByxcropoHHuH Oamnucrtudeckuid; Habop mno kuHemaTuke M JAMHAMHUKE C
JBIWDKYILIEHCS Tenekkor; Habop mo craTuke ¢ MarHUTHBIMU Jepxareinsimu; HabGop mpyxkuH;
MarnepOypckue nomymapusi; ['urpomerp; Hacoc Bozmymnbiii pyuynoi [lunca; IIpubop mis
neMoHcTpanuu odrekanus ten; [lpubop mist nemoHcTpanuu BuaoB nedopmaiuu; [pubop ms
JEMOHCTpAalMM MHEPLMHU Tena; JJuHaMoMeTp NeMOHCTpauuOHHbIN; TeneKKu JIErKOnoABUKHBIE;
HabGop OmoxoB; Peruar — nunelika; Benépka Apxumena; Kamepron «iss» Ha pe3oHHpPYIOIIEM
aumke; HaGop u3 Tpex mapukoB; Ilbuiecoc; Kommiekt oGopynoBaHus MO KojeOaHHSIM H
BOJIHAM; YCTaHOBKAa JEMOHCTPALIMOHHAs; «BsA3KOCTh ra3oB»; YCTaHOBKA Uil HU3Y4EHUS
BOJIHOBBIX SIBJICHMH Ha IOBEPXHOCTH BOAbl; BomHoBas mammHa; JKeno6 [ammnes; Hacoc
BO3NyIIHBIA pyuHOil; Hacoc ¢ moropom; [lpubop mist nabmronenust pesonanca; [IpuGop
JeMOHCTpalMu 3akoHa MexaHuku; [Ipubop TM-67A; IlpubGop ymap  mapos; Ilpubop
yYHHUBEpCcalIbHbIH a’ponuHaMmuyeckuii; TpyOka HproToHa; yHuBepcasibHas YIbTpa3ByKoOBas
yctaHoBka; ['upu no 200r; Tenexka TM/I; Benokoneco.

Jlabopamopnoe obopyoosanue:

VYcraHoBKa A M3Y4E€HHs HEYNPYroro ynapa; YcraHoBka «l'mpockom»; YcraHoBka «MammHa
AtByna»; YcranoBka «MasTHuk OOepOeka»; ¥YcTaHOBKa «3aKOH BpalaTEIbHOTO JIBUKECHUS;
VYcranoBka «CoynapeHue 1mapoB» «3aKOH COXPAHEHHUs HMITyJbCa»; YcTaHOBKa «KpyTuibHO-
OaTMCTUYECKUH MasiTHUK»; YcTaHOBKAa «®Puiznueckuil MasTHUK»; KoMIUIeKT npubopoB Mo
¢usuke «MexaHuka»; ABTOMaTU3MpoOBaHHAs YycTaHOBKa «CBOOOAHBIE U BBIHYXJECHHbBIE
KosneOaHusl (pusmueckoro MasTHUKa»; YcraHoBka «lIpoBepka 3akona I'ykay; Becwl; masTHHK
KPYIJIBIA  OaJIMCTUYECKH; MHMKpPOKAaTeTOMETp; HaOop TIpy30B; OJOK 3IEKTPOHHBIN; Habop
NPYXHUH; MHUKPOMETD; ONTHMETP BEPTHUKAIbHBINA; pPAa3HOBECHI; CEKYHAOMEp; CEKYHIOMEp
AIIEKTPOHHBIN; CUETYMK-CEKYHJIOMED; IITAHT€HUUPKYJb; IITAHTCHIUPKYJIb (IJIEKTPOHHBIN);
LITaTUB YHUBEPCAIbHBIM.

Jlabopamopnoe obopyoosanue:

VYcraHoBKa A M3Y4EHMsI HEYNPYTOro ynaapa; YcraHoBka «l'mpockom»; ¥YcraHoBka «MammHa
AtBynay»; YcranoBka «MastHuk OOepOeka»; YcTaHOBKa «3aKOH BpaIlIaTEIBHOTO JIBHKCHUS,
VYcranoBka «CoynapeHue 1mapoB» «3aKOH COXPAaHEHHUs HMMITyJbCa»; YcTaHOBKa «KpyTuibHO-
OaIMCTUYECKUN MasITHUK»; YcTaHOBKa «®Pusznueckuil MasaTHUK»; Kommiiekt mpubopoB mo



busuke «MexaHuka»; ABTOMAaTU3HpOBaHHas YycTaHOBKa «CBOOOMHBIE U BBIHYXKJICHHBIC
KojeOaHust gusnyueckoro masTHUKa»; YcraHoBka «lIpoBepka 3akona ['yka»; Becwl; mMasTHHUK
KPYIJIbIA  OaJUTMCTUYECKH, MUKPOKATETOMETp; HabOp Tpy30B; OJIOK 3IEKTPOHHBIN; HAOOP
NPYKWH; MHKPOMETp; ONTUMETP BEPTHUKAJIbHBIN; pPa3HOBECHI, CEKYHJIOMEpP; CEKYHIAOMEp
AJIEKTPOHHBIN; CUETYMK-CEKYHJIOMED; IITAHT€HUUPKYJb; IITAHICHIUPKYJIb (IJIEKTPOHHBIN);
LITaTUB YHUBEPCAIbHBIN.

Pazjen 2. DieKTpu4ecTBO U MArHeTHU3M.

Hemoncmpayuonnoe obopyoosanue u yueoHo-naznaonvle nocoous:

W3mepurens AEMOHCTPALMOHHBIM aHAJIOTOBBIN; YHHUBEPCATbHBIA KOMIUIEKC MO (pU3UKE
(B xommuiekte); JleMOHCTpallMOHHBI MYJIBTUMETP C LHUPPOBBIM oTcueToM; Komrekt
JEMOHCTPALlMM  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJIH; J[€MOHCTpAalMOHHBIA  aMmIEpPMETD;
JleMoHCTpanoHHBIA BOJNBTMETp; I'eHeparop dyHkumoHansHbii; Ociutorpadsr; McTouHukm
nuTaHus; Bempsvurenu; BricokoBonbTHBIM ucTouHUK mutanus (0-30ks.); Tpanchopmartop
yHUBepcanbHbI; CexkyHIOMEp 53JeKTpOoHHBIH; CTON-IOABEMHHK JIa0OpaTOPHBIN; Ammapar
®OC; barapes konaencaropos; Karyiika apoccensHast; Karymika Tomcona; Karymka @apanes;
Konnencarop; KonaeHcatop nepeMeHHON €MKOCTH; Mara3uH €MKOCTH W3MEpPUTEIIbHBII;
Marasun comnporuieHuil; MarautHoe nosie Toka; Mammiaa MOM; Mammuna 3nexktpodopHas;
MasTHuk snekTpocraTuueckuii; HaGop s nemoHcTpauuu sneKkTpudeckux mojeit; [Tpubop
Uist  AeMoHcTpauuu mnpaBuia Jlenua; PaspsgHuk BbicokoBoabTHBIM 30 kB; Perynstop
Hanpsbkenuss PHIL; Peocrarsr; Tepmonapsr; TepmocTonOuk; VY CHUIUTENb HU3KOH YacTOTHI;
Onektpometp bpayna; IlltatuB; Monaenb MONEKYISIPHOTO CTPOCHUSI MATHUTA.

Jlabopamopnoe odopyoosanue:

Monynb«Onpenenenre OTHOLIEHHS 3apsiia K €ro Macce METO/I0M MarHeTpoHa»; Moayib
«M3yuyenune sBiaeHus B3auMOMHAyKUuW»; Monyne «Tok B Bakyyme»; Mopayne «/3yuenue
rucrepesnca (EeppOMArHUTHBIX MaTepuaiaoBy; Monayinb «Marasua eMmkoctei»;, Moaynb
«Marasun  comportuBieHui»; Moayne «Mcrounuk nurtaHus»;  Mopynes  «3ydyeHue
JJNEKTPUYECKUX CBOMCTB CETHETOIEKTPUKOB»; Moxayne «/3ydeHue MarHMTHOro moJs
COJICHOMJAa C MOMOUIBI0 JaTtuuka Xosia»; Moayne «/3yueHue mpoleccoB 3apsiia U paspsia
KOHJeHcaTtopa»; Monynb «3ydeHne 3JeKTpUUECKUX MPOLIECCOB B MPOCTHIX JIMHEWHBIX LIEIAX
IpU JIEWCTBUM FAPMOHUYECKON 3JIEKTPOABUKYILEH cuibl»; Monynb «3yueHue 37eKTpudecKux
KojeOaHUN B CBSA3aHHBIX KOHTypax»; Monynb «l3MepeHure 4acToThl METOJOM JBOMHOMN
KpYTroBOM pa3BepTKW»; KOMIIIEKT IIaHIIETOB JUIsi MOAEIHMPOBAHUS MOJIeH; ABTOMaTHYeCKas
ycTaHOBKa «/3ydeHue sBIEHUs pe30HaHCa B MOCIEA0BATEIBHOM M MApaJUIEIbHOM KOHTYpax»;
['enepatop curHanoB; Mynastumerpsl; Ocumsutorpadsl;  BombTmerpsl;  JlaGopaTopHbIii
tpanchopmarop Jlarp; Peocrar.

Pa3nes 3. ®usnyeckasi ONTHKA U KBAHTOBas (pu3uka. PU3MKa aTOMOB U MOJICKY.I.

Jlemoncmpauuonnoe ooopyoosanue u yueoHo-Ha2IA0HbIE ROCOOUA:

Mogens abcomoTHO 4YepHOro tena; YcraHoBka «Ombit ®dpanka u ['epuay; Jlazeps
ra3oBsle; ['onorpammel; M3nydyeHne TeMHOTO U CBETJIOTO Tela Mpu ofHOW Temnepatype; Habop
no mnongpuzauuy; Jlrokemerp; Habop nBerHeix crekon; Ocperutenu; Ilpubop s
JneMoHcTpauuu siBneHust goroaddekra; IIpubop mo reomerpuueckoit ontuke; IIpubop mo
CJIO’KEHUIO ONTHYECKUX CHEKTPoB; CBETOMMIBTPHI; 3epKaiio cheprudeckoe.

Jlabopamopnoe obopyoosanue:

VYcTaHOBKa J1711 U3y4EHUS CIEKTPA aTOMa BOAOPO/a; Y CTAaHOBKA JUIsl U3yUEHUS BHEIIHETO
dotoaddekra; YcraHoBKa M U3yUEHUST TEOMETPUUECKON ONTHKH U MOJSPU3ANNN; Y CTAHOBKA
JUIS UCCIIEJIOBAaHUS MHTEpPEepeHIMH U JUPPaKIUU; YCTAaHOBKA JJIS U3YUEHHs JUCHEPCUH U
mudpaxuuy; Jlaszeppl; Mukpockonsl; Ckambsi ontuyeckasi; Mcrounuk nutanus; Jlrokcmerp;
Ocgerutenpb; Ocperutens TeHeBOM; [lomspumerp; VYcTaHoBKa sl WM3ydeHHUS aOCONIOTHO-
YEPHOTr'0 TeNa; YCTAaHOBKA I ONPEACNICHHs PE30HAHCHOIO NOTeHIuana merogom dpanka u
I'epua; MoHoxpomartop.



Paznen 4. ®u3nka aTOMHOIO s/ipa M JJIEMEHTAPHBIX 4YacTul. MosekyaspHasi
¢puzuka u TepMoAMHAMMKA

Jlemoncmpayuonnoe 060pyoosanue u yuedoHo-HaA2IA0HbIE ROCOOUA:

bapometp; Mukpomanomerp; Habop apeomerpos; [Ipubop razos. 3akoHoB; CTpyKTypa
Kpuctaimuieckas; Tepmomerpsl; TepmomMeTp nemoHcTpanonHsiid; TypOuna BoasHas; TypOuna
ITenbmana; [lap I'paBuzanpaa; Pazpe3 mapoBoil MaiuHbl ; M3nydeHrne TEMHOTO U CBETJIOTO Tejla
IIpU OJHOW TeMIeparype; Wsmeputens TeMmiepaTypbl M BIAQXHOCTH; I3Mepurens
teronpoBogHocty; CoolOmaromuecs cocyabl; Habop kamwmisipoB; OrHHBO BO3IYIIHOE;
Mogenb asst AeMOHCTpAUU OPOYHOBCKOTO ABIMKEHHsI; HabOp CBUHIIOBBIX IHIIMH/IPOB.

Jlabopamopnoe obopyoosanue:

VYcraHOBKa U1 ONpPEICIICHMS OTHOIICHMS TEIJIOEMKOCTEH BO34yXa; YCTaHOBKA I
oTpezieNieHUs] YHUBEPCaIbHOM Ta30BOM MOCTOSHHOM; 3MepuTens Temneparypbl U BIaXXKHOCTH;
bapomerp; HaGop kanusuisipos.

TexHuuyeckue cpeacTsa 00y4eHusl.

[ToMemienue I CaMOCTOATENBHOM PabOThI, OCHAIIEHHOE KOMITBIOTEPHOM TEXHUKOH C
BO3MOKHOCTBIO TOJKIIOUYECHHS K ceTu "HHTepHer" m oOecriedyeH IOCTYN B SJIEKTPOHHYIO
nH(pOpPMaAIIMOHHO-00Pa30BaATENBHYIO CPEly OPraHU3aINH.

6.2. J/IuleH3MOHHOE U MPOrpaMMHoOe odecrevyeHne
OmnepanuoHHas cucteMa, AHTUBHpYCHAs IIporpaMMa, HHTEpHET-Opay3ep, MakeT OpHCHBIX
nporpamm. Acrobat Reader, SMART NoteBook

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHU
B o0Opa3zoBarenbHOM Mpoliecce UCTONIb3YIOTCS aKTUBHBIC U HHTEPAKTHUBHbBIE (JOPMBI, B TOM
YyHuClie JUCTaHIMOHHBIE OO0pa30BaTEIbHbIE TEXHOJOTUH, HCIOJIb3yEMbIE IPU peaTu3aluu
pasIMYHbIX BHUJOB y4yeOHOM paboOThl, pa3BUBAIOIIME Yy OOYYAIOIIMXCS HAaBBIKOB KOMAaH/IHOM
paboThl, MEXIMYHOCTHOW KOMMYHUKAIIMM, NPUHATUS PELICHUM, JHUIEPCKUX KayecTB U
bopmupyOLIe KOMIETEHIUH.

HaumeHoBaHue TeM 3aHATHI ¢ HCNIOJH30BAHUEM 00Pa30BaTeJIbHBIX TEXHOJIOT U

®opma / MeTo1bl UHTEPAKTUBHOTO Kon-Bo
Neo | Tema 3anartust | Bun sandatus
o0OyueHus 4acoB
BBonHas jekuus; BBOAHAS  JIEKLMS-
JI1AJIOT; JEeKIUs-UH(OpMaIHs
(uHOopManoHHAas), JIEKIUS-
uHpopManus c IIPUMEHEHUEM

0000MIAIONINX CXEM M TaOJIHII, JIEKIUI —
o0paTHON CBS3M (JIEKLHUS C DIIEMEHTaMH
JUCKYCCHH), WHTEPAKTHBHAS  JICKIUS
(JIeK1Us TUaor), JIeKIHsI-IeMOHCTPAIHS;
Bce TEeMBI Texus neknusa-oecena c 3JEMEHTaMHU
(cm. m.4.3) BHU3yaJIN3alUU; nexnus-oecena c
OTIOPHBIM KOHCTICKTUPOBaHUEM
OCHOBHBIX TIOJIO)KEHUH TeMbl (pa3zena);
npoOJieMHass JIEKIHS C  DJIEMEHTaMH
TUCKycCHM; JIeKiusi wuHpopmamus ¢
3JeMEHTaMHU MOJICTTUPOBAHUS;
WH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIC
TEXHOJIOTHH, TEXHOJOTHS IPOOIEMHOTO
0o0ydeHus

KOMOMHHPOBAHHBIA CEMUHAP; CEMHHAP C
WCITOJIb30BAHUEM AaKTHUBHBIX METOJIOB B 36
WHTEPAKTHBHOM peKHME;

72

Bcee TeMbl | IIpakTuyeckoe
(cm. m.4.3) 3aHATHE




MMOBTOPUTEIbHO-0000IIAOIINI CeMHHAp;
CEMHHAp C OJJIEMEHTAaMU JHUCKYCCHH;
MPAKTUKYMbl 10 PELICHUI0 (DU3UUECKUX
3aga4 (P®3) B MHTEPAKTUBHOM pPEXKUME;
JTUArHOCTHUYECKU CeMHHAp, CeMHUHap-
npaktukym 1o P®3; npaktuyeckue
3aHATUSA-TpeHUHTH 1o P®3; cemuHap-

KOH(pepeHIH c 3apaHee
HOATOTOBJICHHBIMH ~ BONIPOCAaMU  JUIA
00CyX1eHus; UH(POPMALMOHHO-
KOMMYHUKAIIHOHHBIE TEXHOJIOTUH,

TEXHOJIOTUSI TpoOIeMHOro  0o0ydeHwus,
TEXHOJIOTHUS Pa3BUBAIONIETO O0YUEHHSI

3aHATHE C OJJIEMEHTaMM JHUCKYCCHU H
MMOCTAaHOBKOW  y4eOHOro  (pU3MUECKOro
HKCIEPUMEHTA; 3aHsATHE c
KOMMEHTHUPYEMbIM BBIITOJIHCHUEM
¢bpoHTaNBHBIX  JTA0OpPATOPHBIX  PadoT;
BBOJIHBI JIA0OPATOPHBIA TMPAKTHKYM C

3 Bcee TeMbl | JlabopaTopHasi | aJ€eMEHTaMU JAMCKYCCUU; JIabDOpaTOpPHBIN 72
(cm. m.4.3) pabora OPAKTUKYM IO  O3HAKOMIIEHUIO  C
npudopamu u 000pyI0BaHUEM;
MPaKTUYECKOE 3aHSATHUEC o
UHTEPIpETauu pe3yabTaToOB
IKCIICPUMEHTA; TEXHOJIOTHUS
npoOJIEMHOTO  OOYYEHHUs, TEXHOJOTHS
MOJTyJIbHOTO O0YYCHUs
Hroro vacos 180

VIILLOOEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTHU U TIPOMEXYTOUYHOM ATTECTAIIUM

8.1. OueHouHble cpeaACTBA /1Jisl MPOBEAEHUS TEKYIEro KOHTPOJISl yCleBaeMoCTH

ﬂMCKyCCM}l no memam 3aHsamui

Tlokazarenu

Kpurepun

CopepxaHue pEIUIMK U BBICTYIIIICHUH

CBOEH TMO3ULINH.

I‘ICTKOG, HAay4YHOC apryMCHTHUPOBAHUC

HpaBI/IJ'IBHoe 1 YMCCTHOC HCIIOJIb30BAHUC
TCPMUHOJIOTUH.

KOppeKTHOCTB MMOBCACHUA

JloOpoxenaTenbHOCTh 0 OTHOIICHUIO K
OIIIIOHEHTAM.

KoHcTpykTHBHAS KpUTHKA MHEHUS
co0eceIHMKa.

CnocoOHOCTh K KOMIIPOMHUCCHOMY
pa3perreHn o CIOPHBIX MOMEHTOB.
KoppektHo ucnomns3yer
3aMMCTBOBAaHHYIO apT'yMEHTAITUIO
(menaet CChUTKM Ha aBTOPOB).

Kynbrypa o01ienus, opranuzaius peueBoro

BBICKA3bIBaAHUA

UYerkas opraHu3anus BbICKA3bIBaHUSA:
CBA3HOCTb, JIOTUYHOCTD, LIEJIOCTHOCTD.
EcTecTBEeHHOCTB peun, OTCYTCTBUE




LITaMIIOB.
JIerkoCcTh BOCHPHUSTHS PEUYU HA CIIYX.

Illkana omeHMBAHUsI: 3aUYTEHO — COOTBETCTBUE OOJbILEH YacCTU KPUTEPUEB; HE 3aUTEHO —
HECOOTBETCTBHE OOJIBIICH YacTH KpUTEPUEB

Pewenue 3a0au (npumepul 3a0au)
Pazgea 1. Mexanunka, Teopusi KoJie0aHUA M BOJIH
3agaua 1. CamoJeT JIETHT OTHOCUTEIBHO BO3/LyXa co ckopocThio Vo =800 xm/uac . Berep nyer

C 3amaja Ha BOCTOK €O CkopocThio U=15 m/c . C Kakoll CKOpOCTBIO V camojer Oyuer
JIBUTATHCSI OTHOCUTENBHO 3€MJIM, W MOJ KaKuM YIJIOM « K MEpHAMaHy HaJo JAep:KaTh Kypc,
4yTOOBI TIEpEeMEIIeHHE ObLUIO: a) Ha foT; 0) Ha ceBep; B) Ha 3aIajl; I') Ha BOCTOK?

3agaua 2. Teno mamaer ¢ Bbicothl h=19,6:m ¢ HavanmbHON ckopocThio Vo =0. Kakoit myTs

MIPOMJIET TEJO 3a MepByko U nocieanioro 0,1c cBoero NBHKEHUS?
3agaua 3. KameHb OpoleH ropu30HTaIBHO €O CKOpocThio V, =15 m/ ¢ . Haiitn HopMmaibHOe &,

U TAaHTCHIUAJIBHOC A, YCKOPCHHUA KaMHS Y€pPEe3 BPEMA t =1C nmocie Havana JABUXKCHUS.

3anaua 4. Koseco, Bpamasch paBHO 3aMeIJICHHO, 32 BpeMsi 1 =1C yMeHbIINIO CBOIO YacTOTy C
n, =30006/ murn 10 N, =18006/mun . HaliTu yrioBoe ycKopeHHe & Kojeca M UYHUCIO

obopotoB N koseca 3a 310 Bpewmsi.
3agaua 5. 3aBUCUMOCTBH TPOWMIECHHOTO TEJIOM IYTH S OT BpeMeHH ! 3amaercs ypaBHEHHEM

s=A-Bt+Ct?>, rne A=6m,B=3u/c,C= 2mlc? . Haiitu CPEIHIOI CKOPOCTh M CpeIHee

YCKOpEHHUE Tela Juisd HHTepBayia BpeMenu lc <t <4cl.

Paznen 2. DjieKTpU4ecTBO H MATHETH3M
3agaya 1. B BepmmHax paBHOCTOPOHHETO TPEYrOJbHMKA HAXOJSATCS  OJMHAKOBBIE
HOJIOXKUTENbHbIE 3apaabsl Q = 2uKn. Kakoil orpunarensHsiil 3apsag Q; HEOOXOJUMO MOMECTUTh

B ILEHTP TPEYroJbHHKA, UYTOObI CHUJla TPUTSKEHUS C €ro CTOPOHBl YpPAaBHOBECHIIA CHIIBI
OTTaJIKMBAHUS MOJIOKUTEIbHBIX 3aps10B?

3agaya 2. DNEKTPOCTATUYECKOE IMOJE CO3JaeTcsi OECKOHEYHON MpPSIMON HUTHIO 3apsSKEHHON
paBHOMEpHO C JMHEWHOW TmoTHOCTRI0O = 50 nKi/cm. Omnpenenutre 4YUCIOBOE 3HAYECHHE H
HallpaBJ€HUE TPaJUeHTa NOTEHIala B TOYKE Ha pacCTOSIHUM r = 0,5 M OT HUTH.

3agaua 3. PaccrosiHnme Mexay MiacTHHaAMM IUIOCKOro KoHjaeHcatopa d = 5 MM, pa3HOCTb
noteHuanoB U = 1,2 kB. Onpenenure: 1) MOBEpXHOCTHYIO IUIOTHOCTH 3apsiia Ha IUIACTUHAX
KOHJIEHCATOpa; 2) MOBEPXHOCTHYIO IUIOTHOCTh CBSI3aHHBIX 3apsiioB Ha JTUAJIEKTPUKE, €CIIU
U3BECTHO, UYTO  AMDJIEKTPUYECKAas  BOCHPUMMYHUBOCTD  JUDJIEKTPUKA,  3AIOJHSAIOLIETO
IIPOCTPAHCTBO MEKY IJIaCTUHAMU, paBHA €MHMUIIE.

3anaua 4. Ilo MegHoMy npoBoAHMKY ceueHueM 0,8 mMm? Teder Tok 80 MA. Haiigute CPEIHION0
CKOPOCTh YIIOPSIOYEHHOTO ABM)KEHUS 3JIEKTPOHOB BJOJb IPOBOAHMKA, MpeArosaras, 4ro Ha
KaX/IbIif aTOM MeJIu PUXOANUTCS OAUH CBOOOHBIHN 31eKTpoH. [lnoTHOCTh Menn paBHa 8,9 r/cM3.
3agaua 5. Haittu compotuBnenue R sxeneznoro crepxkus nuamerpom d = 1 cM, eciam macca
CTEpXkHSA m = | KI.

Pa3nea 3. ®usnyeckasi onTHKA U KBAaHTOBas (pu3uka. Du3nka aToOMOB U MOJIEKY.I.
3agaua 1. PaccrossHue mexay mensimu B onsite FOnra 0,5 MM, qinuHa BosHbl 550 HM. KakoBo
paccTosiHuE OT ILIeNel 0 3KpaHa, eCIl PacCTOSHUE MEXKIY COCETHUMH TEMHBIMU MOJIOCAMU Ha
HEM paBHO 1 MM ?
3agaua 2. Ha Mbumbnyro mieHky (n=1,3) magator nyun (A=550 um) mox yriuom 30°. Tpu kakoit
HAaUMEHBIIEW TONIIMHE TUIGHKH OTpPaXEeHHbIE Jydd OyAyT MAaKCUMAJbHO YCHJICHBI
uHTepdepeHuen?
3anaua 3. Ha nuadparmy ¢ KpyribiM OTBEpCTHEM paaumycoMm p = 1,2 MM MmagaeT HOpMalIbHO
MOHOXpOMaTHUeCKuid cBeT ¢ JIMHOW BOJHBI 500 HM. CBETJIBIM WM TEMHBIM OYJET LIEHTP
T paKIMOHHON KapTHHBI Ha SKpaHe, HaXOAIIeMcs Ha pacCcTOsIHUM 1 M OT nuadparmbl?



3anaua 4. [log kakum yriaom OyzneT HaOMIONATHCS 3€JeHas JIUHUS PTYTH JJIHMHON BONHBI 546,1
HM B CIIEKTpE TIEPBOTO MOPsAKA, eciiu AudpakiinonHas pemieTka umeeT Ha 1 mm 600 mTpuxos..
Onpenenure yrioByl AUCIEPCUIO PELIETKH s 3TOM JJIMHBI BOJIHBI B CIIEKTpE IIEPBOTO
MOPAIKA.

3agayaS. VIHTEHCHBHOCTh €CTECTBEHHOI'O CBETA, IMIPOLIEALIET0 YEpe3 MOJSAPOUT, YMEHBIINIACH
B 4,5 pa3a. Bo CKOJIbKO pa3 OHAa YMEHBIIUTCA, €CJIM BTOPOU TAKOM K€ MOJISIPOU] MOCTABUTH 3a
TEpPBEIM TAK, YTOOBI YroJd MEKAY IUIOCKOCTSMH momspusamud ux 6601 60°? Kosddurment
MOTJIOUICHHS B 000UX MOISPOUAAX OJUHAKOBBIM.

Pa3znen 4. ®u3vka aTOMHOIO 1/Ipa U 3JIeMeHTAPHbIX YyacTull. Mosekyasipuas Gpuznuka u
TePMOIMHAMMKA
3anaya 1. /lnmna Bonusl A usmydaemoro aromoM (otona cocrasiser 0,6 Mxm . [lpunumast

BpEMs1 )KHM3HH BO30YKIEHHOT0 cocTosHus At =10°C, onpenenyuTe OTHOIEHHE ECTECTBEHHOM
HIMPUHBI SHEPTETUYECKOT0 YPOBHS, HA KOTOPHIM ObLIT BO30YXK/IEH AJIEKTPOH, K DHEPTUH,
U3ITy4YEHHOU aTOMOM.

3ajaua 2. JlonucaTh HeJOCTAIONIHIT 2EMEHT B sIepHOM peakumm: X(P, N)SAr .

3amaua 3. OnpenenuTh 3HEPrUio suepHoii peakimu: 4 Li(p,n) /Be.
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3agaua 4. Cxkonbko anbda- 1 6eTa-paciajioB UCTILITHIBAET o, U , IPeBpalIasch B KOHEYHOM

UTOre B CTAOMJILHBIN 2§§ Pb?

3agaua S. Snpo uzortomna 2§§Bi MOJIYYHJIOCH U3 JPYTOTO SiApa TOCie OJHOTO anbda - U OJTHOTO

Oera-pacnanga. Urto 310 3a sapo?

I[Toka3zaresnn Kpurepun

[Tonnmanue ycnoBus 3a1a4u | e KpaTkas 3aluch YCIOBHSL.

e Vicionp3oBanne (PU3MUECKONW CHUMBOJIHKH.

e 3anuch eQUHUI] U3MepeHus u nepesoa ux B CU

e Xoporiee opopmieHne paboThl, YeTKHE PUCYHKU U
YEePTEKH.

e HaxoxxieHue u 3anuch HEOOXOIUMBIX TaOJMYHBIX U
JIOTIOJIHUTEIIBHBIX JAHHBIX.

[Inan pemenus 3a1auu e O6ocHoBaHMe BhIOOpa pr3ndeckux HopmyI s
pelIeHusl.

e PannoHanbpHbIN criocod perieHus

e 3amnuck hopMyl

OcymectBnenue penienust | e BeiBoj pacuerHbIx(0if) hopmyi(bl), pelieHne 3aj1aun B
o0mieM Buze

e MaremaTH4eCcKHe OINEepaluu C €OUHUIAMH H3MEpPEHUS
(U3NYECKUX BEJIIMYNH, BHIYUCICHUS

IIpaBHIIBHOCTH peElICHUS e Kparkoe 00bsACHEHNE PELICHNUS.
3ajlaqn e AHaJIu3 NOJIYYEHHBIX PE3yJIbTaTOB

IIkana oueHNBaHMSA: 3aYTEHO — COOTBETCTBHE OOJIbIIECH YacTH KPUTEPUEB; HE 3aUTEHO —
HECOOTBETCTBHE OOJIbLIECH YaCTH KpUTEPUEB

Omyem no 1abopamopmoii pabome

Otuet mo nmabopaTopHOH pabOTE NOKEH COAEPIKATh:

1. Hazanue paGotsl. 2. Llens pabotsl. 3. Ilepeuenp npubOpoB W MpHHALIEKHOCTEH. 4.
Kpatkoe onucanue npubopa minu pabouyeil ycTaHOBKHM M METOAMKHU sKcrepuMenTa. 5. Kparkoe



TEOPETUYECKOE BBEACHHE C HEOOXOJWMBIMU PHCYHKAMH W 4YEepTe)KaMH, M OCHOBHBIMHU
pacueTHbIMU (popMysiamu. 6. DKcriepUMEHTalIbHAs 4acTh J0JKHA COAEP)KaTh HOMEP M Ha3BaHHE
KaXJIOTO 33JaHus; MO0 HEOOXOIUMOCTH: HYEPTEXH (CXeMbl), TaOIHMIBI M3MepeHudl, rpaduku,
BBIBOZIbI pabounx (opmyn u T.1. J0OMKHO ObITH OTOOPaXKEHO IOJIHOE BBITOJHEHHE KaXKAO0To
3aganust. 7. OIEHKY TOYHOCTH W3MEPEHMH, pacueT aOCONIOTHOH M OTHOCHTENBHOM
HOTPEIIHOCTEN, OLIEHKA BKJIaJa pa3HbIX ()aKTOPOB B BEJIMYHMHY IOIPEIIHOCTU. 8. BbIBOIBI K
pabore.

I[Toka3zarenn Kputepun

ITonroroeka Kk 11abOpaTOpHOM | @ paGoTa ¢ TEKCTOM J1abOpPaTOPHOM PaboTHI;
pabore ® [10JIrOTOBKA OTBETOB HA KOHTPOJIBHBIE BOIIPOCHI;

® 3HAKOMCTBO C XOJIOM JKCIIEPHUMEHTA;
® BEIBOJI PACUETHBIX (DOPMYIL.

Brinonnenue 1abOpaTOPHOM | e BEIGOP HEOOXOAMMOrO 0OOPYIOBAHKS U IIPUOOPOB;
paboThl ® CaMOCTOSITEJIbHBIN U PAllMOHAJIBHBIA MOHTaX

AKCIIEPUMEHTAILHOM YCTAaHOBKH,

e OIpe/IeIIeHNE PEKUMOB PaOOThI, 00ECTICYHMBAIOIIINX
MPaBUJIbHBIE PE3YyIbTATHI;

e coOIOICHHE TTPABIII TEXHUKH 0€30MacCHOCTH;

® IPaBHJIbHOE U AaKKYpPaTHOE BBIMOJIHEHHE 3alHUCU B

TadJIuLax.
IToaroroBka oryera 1o ® HAXOXKIECHUE M 3aluCh HEOOXOAWMBIX TAOJIWYHBIX U
nabopaTopHoii paboTe JIOTIOJTHUTEILHBIX JaHHBIX;

e 00paboTKa MOJIyYEHHBIX  PE3Yy/IbTAaTOB, IOCTPOCHUE
rpaMKOB MOJyYECHHBIX 3aBUCUMOCTEIH;

® aHAJIN3 MTOIPELIHOCTEN U3MEPEHUS;

® I'paMOTHas, JIOTHYHasl (OPMYJIMPOBKA BHIBOJIOB 110 paboTe.

IIIkana omeHUMBAHHUsI: 3a4TCHO — COOTBETCTBHE OobIIEH YacTh KpUTCPUCB; HC 3aYTCHO —
HECOOTBETCTBHE OOJIbIICH YaCTH KPpHUTCPUCB

8.2. OueHo4YHbIe CpPeACTBa A/ MPOMEKYTOYHOH aTTecTanuu

IpuMepHbBIii NepeyeHb BONMPOCOB K 3a4eTy ¢ OLeHKOii (2 cemecTpe)

1.

ook wm

~

10.

11.

MexaHunka, Teopus KoJieOaHu U BOJIH
Tpaekropust IOBHKEHUsA, NMPONICHHBIM IyTh, NepeMelleHue. JIMHEHble KMHEMAaTU4eCKue
XapaKTEPUCTUKH JIBUIKCHUS.
JIBM>KEHHE TOYKU 10 OKPY’KHOCTH. YTJIOBBIE CKOPOCTb U YCKOPEHHE.
[Tepssiit 3akoH Hetorona. Macca. Umnynbe. Cuna. Bropoit u Tpetuii 3akons! HeroToHa.
3akoH TsaroreHus Herorona. Cuia TspKeCcTH U BEC Tena.
3axoH ['yka mig nedopManiuu pacTsKeHHUs — CxKATUS.
BHemHee TpeHHWe: TpeHHE IOKOs, TPEHUE CKOJIBKEHUS, TpeHue KaueHusd. KuHemaruka
MaTepUalIbHOW TOYKHU. JIMHAMUKA MaTepUaIbHON TOUKH.
WNmnynbe Tena. 3aKoH coxpaHeHHs uMnynbca. Pabota cuibl. MOIIHOCTS.
Oneprus. llorenumanbHass oHeprus. Kunermdeckas osHeprus. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTUU.
3akonsl [Tackans u ApxumMena. Y CiioBHs IUIaBaHUS TEII.
YpaBHEHHE HEpa3pbIBHOCTH CTPyH. YpaBHEHHE bepHymIM Uil WACAIBHON KUIKOCTH.
®opmyna Toppuuennn.
OJeMeHThl CHEeNHUaIbHOM Teopuu OTHOCcHTENbHOCTU. IIpeoOpasoBanust Jlopenua. 3akoH
B3aUMOCBSI3M MacChl U SHEPTHH.



12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.
217.

28.
29.
30.

31.
32.

33.
34.
35.
36.
37.
38.
39.
40.

41.

MoMEHT uMIlylbca U MOMEHT CHJIbl OTHOCUTEIBHO TOYKH. YPaBHEHHE MOMEHTOB s
MaTepUaIbHOU TOYKU U CUCTEMbI MATEPUATIbHBIX TOYEK.
AbcomoTHO TBepnoe Teno. /luHamuka TBepAoro teiaa. MOMEHT MMIynbca Te€jla U MOMEHT
CUJIbl OTHOCHUTEIIBHO OCH.
Mowment wuHepuuu Tena. KuHermueckass sHeprus BpamieHus. OCHOBHOE ypaBHEHME
JUHAaMUKHU BpaIlaTeJIbHOIO JBUKEHUS TBEPJIOTO TEIA.
3aKOH COXpaHEHMsI MOMEHTA UMITyJIbca TBEpIOTro Tena. TeopeMma Itoiirenca-11ITeitnepa.
JIBukeHre B HEMHEpLHUAIbHBIX cucTemax oTcuera. Cuibl unepuuu. LlentpoOexHas cuiia
uHepuuu. Cuna Kopuomnuca.
VYpaBHEeHHE  JBH)KEHHMS  TOYKH, COBEPILAIOIIEH rapMOHHUYECKHUE Kosie0aHusl.
JuddepennmanbHoe ypaBHEHHE TAPMOHUYECKOTO OCIIHIUIATOPA.
[TonHas sHEpPrHsl MEXaHUYECKON CUCTEMbI COBEPIIAIOIICH rapMOHIYECKHE KOJIeOaHusl.
3aryxaroimue konedanus. BeiHyxeHHbIe KoneOanus. Pe3oHanc.
[IpononpHBIE M TONIEpPEYHBIC BOJHBL. BOJTHOBOE ypaBHEHHE. DHeprusi Oerymieil ynpyrou
BoJIHEL. CTOostune BomHbL. DddekT Jommepa.

JIEKTPUYECTBO M MATHETH3M.
3akon Kynona. HampspkeHHOCTh monst TodeyHoro 3apsaa. I[IpuHOMI Cyneprno3uIiu.
Teopema Octporpazackoro — ["aycca.
Pabora cun mons npu mnepememieHuu 3apsanoB. [loTeHmManm W AKBUINOTEHIMAJIbHBIE
MOBEPXHOCTU. ['paiueHT NoTeHIMalla U HAPSIKEHHOCTb MOJIS.
HampspkeHHOCTh 1Oy IMOBEPXHOCTH IPOBOJHUKA U €€ CBA3b C IIOBEPXHOCTHOM
IJIOTHOCTBIO 3apsija.
[IpoBogHMKM BO  BHEIIHEM OJJIEKTpOocTaThdeckoM mose. HaBeneHHble — 3apsjibl.
OneKkTpoeMKOoCcTh. COeIMHEHNE KOHIEHCATOPOB.
[Tonsspu3zanus qudieKTpuKkoB. BekTop nonspusanuu. HanpsskeHHOCTD 3J€KTPUUYECKOTo OIS
B JIUAJIEKTPUKAX. DHEPIHsl U INIOTHOCTh 3HEPTUH 3JIEKTPOCTATUYECKOTO TOJIA.
Onexrpuueckui Tok. 3akoH Oma Juist yyactka nenu. ConpoTHBIEHNE IPOBOIHUKA.
CropoHHME CUIIbL. DNEKTPOJABMKYIIas cuia. 3akoH Oma [ ydacTka LeNu, COAEpPKalIero
O/1C. Pa3HOCTh NOTEHIIMAJIOB U HAIIPSKEHUE.
PaboTta 1 MOITHOCTH B LIEMH MOCTOSHHOTO TOKa. 3akoH JIxkoyns — Jlenma.
PaszserBnennsie nenu. [Ipasuna Kupxroda.
Krnaccuueckass Teopust 3JIEKTPOINPOBOJHOCTH METAUIOB. 3aBUCHUMOCTH CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CoOcTBeHHas U MpUMECHas POBOJUMOCTb MOJYITPOBOIHUKOB.
TepMOdIeKTpOHHAsE 3MUCCUS U KOHTAKTHbBIE SIBJICHHMS B MeTalylaX M TMOJIYHNPOBOIHHKAX.
PaboTa BbIX0/1a JIEKTPOHOB M3 METaJJa.
TepmoonexkTponHas smuccus. TepmoanekTpuueckue sBiaeHHUs. KoOHTakTHbIE sBJIEHUS B
MOJIyTIPOBOTHUKAX.
[IpoBOIUMOCTE  DJIEKTPOIMTOB. DJIEKTPOJMTHYUECKAs Juccolmainusa. 3akoH Oma s
ANIEKTpoJINTOB. 3akoHbl Papazes. OnpeneneHue 3aps1a HOHa.
CamMocTosATenbHBIH Ta30BbIM pa3psia. Bunel paspsaa (Tieroomuid, AYroBoi, MCKpOBOH H
KOpoHHBII). KaTomHbIe Tydm.
MarautHoe Mosie 3JIEKTPUYECKOro Toka. 3akoH Awmmnepa. MHIyKuus M HanpsbKEHHOCTD
MarHuTHoOro noiisi. 3akoH buo-Caapa-Jlamaca.
MaruutHoe noJie NpsMoro, KpyroBoro u COJI€HOMAaIbHOTO TOKOB. MarHuTHBIN MOTOK.
JelicTBHE 37EKTPUUYECKOTO U MAarHUTHOTO MoJiel Ha ABWXKYIuiics 3apsia. Cuna Jlopenua.
MaruutHbie CBOMCTBa BemlecTBa. HamarHmyeHHOCTh. MarHuTHas NnpoHUIAeMOCThb. [ua-,
napa- u geppomaraetusmM. MarHuTHbli Tuctepesuc. Touka Kropu.
Omnertel @apanes n npaswiio JleHna. DneKkTpoABMKYIIAs CHJIa MHAYKIHWHA. BUXpeBbIe TOKH.
CaMOMHIYKLIMS U B3AUMOWHTYKLIUS.
DONEKTPOABMKYIIAsl CHJIa CAMOMHAYKUMU. WHIYKTUBHOCTb. DHEpPrusi MarHUTHOTO IOJIs
ToKOB. B3aumonnaykuus. Tpanchopmarop.



42.

43.

44,

45.

46.

47.

48.

DJNeKTpOMarHuTHOe mojie. BuxpeBoe 3JIEKTpUUECKOE  TMOJeE. Tox cmemieHus.
DJIEKTPOMAarHuTHOE MoJje. Y paBHeHUs: MakcBeia.

DnekTpudeckuii KonebarenbHblii KOHTYp. CoOcTBeHHBIE Konebanus, Gopmyna Tomrcona.
3aryxaromiue KoueoaHus.

BreinyxneHHbie KoiebaHus B KOHTYype. Pe3oHaHc.

DNIEeKTPOMarHUTHBIE BOJIHBI, CKOPOCTh UX pacrpocTpaHeHus. O0beMHas MIOTHOCTh SHEPTUH
anekrpomarHutHoro nosst.  Ilorok  sHeprum. Bekxrop VYmosa-Ilodintuara. Illkama
3JIEKTPOMAarHUTHBIX BOJIH.

[Tonyyenue mnepemennoit IJ[C. Ksasucrammonapubeiii TOK. J[leficTByromee u cpeaHee
3HAUYEHHE NMEPEMEHHOI0 ToKa. CONpOTUBIICHUE.

NHAyKTUBHOCTH M €MKOCTh B LENM NEPEMEHHOro Toka. IlocnenoBaTenbHbld U
napajuieIbHbIN pe30HAHC.

PaboTa 1 MOIIHOCTH B LIETIH NTEPEMEHHOTO TOKA, aKTUBHAs U PEaKTUBHAS MOIITHOCTb.

IIpumepHbIii NepevyeHb BOMPOCOB K IK3aMeHy (3 cemecTp)

&

10.

11.
12.

13.

14.

15.

16.

17.

18.
19.

20.

®usnyeckas ONTHKA U KBaHTOBasi puznka. PU3uka aToOMOB M MOJIEKY.JI.
Wntepdepennus csera. Ilonocsl paBHOro HakjiIoOHa M paBHOW TOJIIMHBI, Kosblia HeroTOHA.
[Tpumenenne nHTEpPEpeHINN, HHTEPHEPOMETPHI.
Hudpakuus csera, meton 30H Ppenensd. dudppakuus ot ogHol menu. dudpakuuonHas
peleTKa U €€ XapaKTEPUCTHUKHU.
PentreHoBckue ayuu, qudpakiuus peHTTeHOBCKUX Jydeil. /ludpakuus Ha yabTpa3ByKOBBIX
BosiHaX. [IpuHIMIEI rosorpadum.
3akoH Mamtoca. [lonspuzanus cBera nIpyu OTPaXXKEHUH U IPEJTOMIICHUH.
PacnpocTpanenue cBera B KpHCTallIaxX, JBOMHOE JIydelpeloMIeHUE. Bpalienue miockoctu
noJisipu3anuy, 3akod dapanes.
Hucnepcust ceera. [loryomenue cBera, 3akoH byrepa. I'pynmoBas m ¢azoBas ckopocTh
ceeta. Paccesnue cera. MoseKymsipHOE paccesiHue.
N3mepenue ckopoctu cBera. PacnpocTpaneHue cBera B ABMXKyHuXcs cpeaax. OnbiT duso.
OmneiThl Maiikenscona-Mopmau. Dddekt [omiepa.
OnTuueckre XapakTEepUCTHUKU Cpellbl U WX 3aBUCUMOCTb OT MHTEHCHUBHOCTH M3IIyYEHUS.
OTKIMK HETMHENHOW Ccpelibl Ha BHELTHEE BO3/ICHCTBUE.
TermioBoe wu3MydyeHue M e€ro xapakrepuctuku. 3akoH Kupxroda. 3axkonsl Credana-
bonpimana u cmenienus Buna. ®opmyna Penes-/xunca.
['unore3a Ilnanka. dotoadpdext. dopmyna OiHmITENHA 1 BHEwHero (otodddexra.
Jasnenue ceera. O¢p ekt Komnrona.
KopnyckyisspHO-BOITHOBOH Ayalln3M, IPUHLIMII JOTIOJHUTEIBHOCTH.
CrnexTpanbHble CepUM M3Ty4eHHs aromapHoro Bogopona. @opmyna banbmepa. ITpunuummn
Purna. [1nanerapuas monens atoma.
[Toctynatel bopa. Monens aroma Bosoposa no bopy. CpoiictBa BoiH ae bpoiins. BoaHoBas
¢ynkuus. COOTHOIIEHUE HEOTIpe1eIeHHOCTEH.
VYpasuenue Llpeaunrepa, oOuiee u i CTaHUOHAPHBIX COCTOSHUN. [IpuHIIMD cynepno3unuu
cocrosiHuil. KBaHTOBaHME YHEPIUM.
[Tpocreiiimye 3amau B KBaHTOBYKO MexaHMKy. KBanToBble uncna. CHUH 3JIEKTpOHA.
ITpunuun [aynu. MyJnbTUIUIETHOCTB CIIEKTPOB.
Cnun-opOuTanpHOe B3auMojeicTBre. MexaHNueCKUuid MOMEHT MHOTORJIEKTPOHHOTO aToMma.
Ilepuonnueckas cuctema 3JIEMEHTOB.
Honnast u xoBajieHTHast cBsA3b. OOMeHHOe B3auMonelcTBHE. MOJIEKYISIpHbIE CIEKTPBHI.
KomOuHaimoHHoe paccessHue cBeTa.
CHnoHTaHHOE U BBIHYK/JEHHOE u3inydeHue. Jlazepsl.
[lonsitTue o kBaHTOBBIX cratuctukax. Cratuctuku boze-DiinHmreiina n ®epmu-Jupaka.
BBIpOKI€HHBIN 3JIEKTPOHHBIN Ta3 B MeTauiax. JHeprus Oepmu.
Teopus Ditnmreiina-/le6as. ®oHOHEIL.



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.
39.

40.

41.

42.

43.

44,

45.

OOpa3oBaHue »HHEPreTHUECKUX 30H B KpHUCTAUIaX. 3OHHAs CTPYKTypa METaJlIOB,
I3eKTpuKoB. COOCTBEHHAs! U IPUMECHAs IPOBOIUMOCTb.

Pu3nMKa AaTOMHOI0 AAPa U dJIeMeHTapHbIX YacTul. MoJiekyaspHas (pu3HKa U

TepMOJAMHAMMKA.

CocraB spa. XapakTepUCTUKM aTOMHOIO siipa. SInepHble cuibl U MX CBOMCTBA. DHEprus
CBSI3HU s1Ipa.
Mopgenu aromHoro sjapa (kamenbHas, oOoJsioueuHas). PanuMoakTHBHOCTH, 3aKOH
pazMoaKTUBHOIO pacnaza, IpaBuia CMEILECHUS.
Anbda-pacnan, 6era-pacnaj, ramma-uszinydeHue. Snepusie peakun. Jenenue saep. Llennsie
peakuuu neneHus. Peakiys cuHTe3a aTOMHBIX A1Ep.
OCHOBHBIE  XapaKTEPUCTHKU  3SJIEMEHTApPHBIX YacTUL. 3aKOHbl COXpaHEHMs  AJIs
3JleMeHTapHbIX YyacTull. KBapkoBas Mozaens anpoHoB. PyHIaMEHTAIbHBIE B3aUMOJCHCTBUS.
OcHOBHBIE TOJOXEHUS MOJIEKYJISIPHO-KHHETHYEeCKOH Teopuu. MneanbHbiii ra3. OcCHOBHOE
YPaBHEHHE MOJIEKYJIAPHO- KUHETHYECKOM TEOPHUH I'a30B.
OneITHBIE ra3oBble 3aKOHBI. YpaBHeHue Knaneiipona - MenneneeBa. BHyTpeHHsIs1 3Heprusl.
Yucno crenenei cB00ObI Fa30BbIX MOJIEKYI.
CpenHue BeIMYMHBI B ONHWCAaHUU MOJEKYJISPHBIX cucTeM. PacmpeneneHue dvactul Mo
3HAYEHUSM IIOTCHLUAJIbHONM DSHEPrMM BO BHEUIHEM CHJIOBOM TIoje. bapomerpuueckas

dbopmyna.

Pacnipenenenrie Makcgesia o CKOpOCTSIM TEIUIOBOTrO JIBH>KeHHsSI. CKOPOCTH MOJIEKYII.
IlepBoe Hawano TtepMoguHamuku. TemnoemMkoctb.  DoOpMynMpoOBKa IMEpPBOrO Hayaja
TEPMOJIMHAMUKH.

[IpumeHeHne epBOro Havajga TEPMOAMHAMUKHU K U30TMpoLeccaM. AIradaTHYeCKHid po1ecc
B UJcalnbHOM rase. [lonutponuyeckue mpoueccsl.

TemioeMKOCTh B pa3iMyYHbIX Ipoleccax. TemIoeMKocTb CMecH Ta30B. ODHTaJbIMS Kak
(GYHKLUS COCTOSHUS CUCTEMBI.

PaBHOBecHbIE M HepaBHOBeCHbIE TNporiecchl. OOpaTUMbIE W HEOOpAaTUMBIE MPOIECCHI.
[Muknuyeckue kpyrosele mnpoueccel. llukn Kapno. XonogwibHas W TemsioBas MallvHa.
KoadduimeHT mone3Horo neicTpusl.

Bropoe Hawano TepMOAMHAMUKH s OOpPAaTUMBIX HPOLECCOB. DHTpPONUS Kak (QyHKIHS
COCTOSIHUS] CUCTEMBI.

Bropoe Hauyano TtepmoauHaMMKH i1 HeoOpaTUMBIX mpoueccoB. HepaBenctBo Kiaysumyca.
IIpuHIMIT BO3pacTaHus SHTPOIIHH.

SIBneHus mepeHoca M HUX TEOpUs I UIEaIbHBIX ra3oB. TeruionpoBOIHOCTb. BHyTpeHHee
TpeHue (BA3KocThb). Auddyzus.

Pacnipenenenue Mojekya Mo AJMHAM UX CBOOOIHBIX mpoOeroB. OOiiee ypaBHEHHE IS
SBJICHHS TIEPEHOCA B UJICAIbHBIX r'a3ax.

Juddy3us B uneanbHbIx razax. TermionpoBOJHOCTh B UeaNbHBIX ra3ax. Y paBHeHue Dypsbe.
BuytpenHee TpeHue B uAcaIbHBIX Trasax. YpaBHeHne Hprorona. Kunermueckune
KO3(QUIHUEHTHI U CBA3b MEX]Ty HUMH.

Cunpl MeXMOJEKYJIIPHOTO B3auMOJIEHCTBUS. YpaBHeHue Ban-nep-Baanbca. M3oTepmsl
Ban-nep-Baansca. Kputnueckoe cocTosIHME BELECTBA.

BuyTpeHHss 3Heprus peanbHOro rasa. JHTanbnusd. CoKMKEHUE Ta30B U MOITYYEHHE HU3KUX
TEeMIIEpaTyp.

CaoiicTBa KHUIKOro cocTosAHMs. IloBepXHOCTHBIN cnoil. IloBEpXHOCTHOE HATSHKEHHE.
CmaunBaHue, HeCMauyMBaHUE, KPaeBOM yrodl.

JlaBneHue 1moja M30THYTOM MOBEPXHOCTHIO KHUIKOCTH - (opmyna Jlammaca. Kanwmmisipabie
SBJICHUSL.

Kpucramnmueckoe cOCTOSHHME BemecTBa. JHEprus cBsi3H. OCHOBHBIE XapaKTEPUCTHKU
KpuctamoB. Knaccupukaus KpucTauios.

Annzorponus. JledhekTsl B KpucTamiax.



46. ®a3oBbIe MEepexo/ibl EPBOr0 M BTOporo pona. Ypasuenue Kianeiipona - Knaysuyca u ero
MPUMEHEHHE K IpolieccaM MCHapeHusl U KOHJEHCAIlMH, BO3TOHKHU (CyOnMMaluu), IiaBlieHus
Y KPUCTAJUIU3ALUH.

47. JlmarpaMMa COCTOSIHHS BelecTBa. TpoiiHas TOYKa.

48. Camoopranuzanus B (PU3MUECKUX CHUCTeMax. TerioBasi KOHBEKIHMS KaK MPOTOTHUIl SBICHUI
camoopranuzanuu B ¢pusuke. Sdueiika benapa.

49. Cunepretuuecknii  moaxoxa. Camoopranmszanusi u  xaoc. OCHOBHBIE — TIOJIOKEHUS
HEPAaBHOBECHOM TePMOIUHAMUKHU.

a) 3auem c oyeHKOU BBICTABISETCS 1O HTOraM pabOTBl B CEMECTpe W MO pe3yibTaraM
cobeceloBaHusA

Ha 3auere crymeHTty npeanaraercs OTBETUTh Ha JIBa TEOPETHMUECKHUX BOIIPOCA U PELIUTh
¢Gu3nyeckyro 3aaady, OIpU 3TOM YUYUTHIBAIOTCS pe3yJbTaThl paboTa O0ydYaroluxcs B TEUEHUE
CEMECTpa: BBIIIOJIHEHUE 3aJaHUN JJI CaMOCTOSATEIbHOW paboThl (yyacTHE B JUCKYCCHSX,
peleHue 3a1a4, BBINOJIHEHUE J1a00paTOPHbIX pabOT U MOATOTOBKA OTYETOB IO PE3yJbTaTaM MX
BBITIOJIHCHHUS])

Cobecedosanue no meopemuueckum 60npocam

IToxaszarenu Kpurepun
Orernl  Ha ® COJepKaHHUE OTBETA COOTBETCTBYET IIOCTABIEHHOMY BOIIPOCY
BOIIPOCHI ® pacKphIBalOTCS HanOoJee 3HaYMMbIe (DAKThI, HAYYHBIE MTOJIOKEHHUS,
e COOJIOJAETCSl JIOTMYECKYIO II0CJIEI0BAaTEIIbHOCTh B  HM3JI0KEHUU
Marepualia
Oreetnl  Ha ® COJEpKaHHUE OTBETA COOTBETCTBYET IIOCTABIEHHOMY BOIIPOCY
NOIIOJTHUTEJIBHBIC ® pacKphIBalOTCS HanOoJee 3HaYMMbIe (DAKThI, HAYIHBIC TTOJIOKEHUS,
BOIIPOCHI ® COOJIOJAeTCsl JIOTUYECKYIO TIOCIEOBATEIbHOCTh B HW3JIOKEHUHU
MaTepuaia

[Ipumeps! puznyecknx 3aaad, NOKa3aTeIn U KpUTepru npuBeneHs! B 1.8.1.
Ommemka «omauuHo»
BBICTABISIETCS. CTYJACHTY, €CJIHM: MaTepual YCBOCH B TIIOJIHOM OO0BEME; CTYICHT HMeEeT
BCECTOPOHHEE, CHCTEMaTHYeCKOe M TIIYyOOKOe 3HaHHEe Y4YeOHOro TmpenMeTa, BIIAACET
HEOOXO/MMBIMU YMEHHMSIMM U HaBBIKAMH, TE€XHOJIOTHYECKOH TEPMUHOJIOTHEN; MpeaCTaBICHbI
OTY€THI IO BCEM J1a0OPaTOPHBIM paboTaM; BHIMOIHEHBI 3aJJaHUs 10 CAMOCTOSITENIbHOM padoTe.
Ommemxka «xopouio»
MOJy4aeT CTYICHT, €CIM: B YCBOCHHHM MaTepuaia HMMEIOTCS HE3HAUUTENbHBIE TPOOEIHI,
U3JI0KEeHHEe MarepHuajga HEJOCTaTOYHO CHCTEMAaTU3MPOBAaHO, OTIENIbHBIE YMEHHUS M HAaBBIKU
HEIOCTaTOYHO YCTOWYMBBI; MPEICTABICHBI OTYETHI MO OOJbINEH YacTh Jab0opaTOpHBIX padoT;
BBITOJIHEHBI 331aHUS TI0 CAMOCTOSITENILHON padoTe.
Ommemka «y0061emeopumenbHo»
CTaBUTCS, €CJAM B YCBOGHHMM MaTepuaja HUMEITCs NpoOenbl: MaTepuan H3jaraercs He
CHCTEMaTH3MPOBAHO, OT/EIbHBIE YMEHHUS HEJOCTATOYHO YCTOWYMBBI, BBIBOABI W 00OOIIECHUS
apryMeHTHpOBaHbl ¢1a00, B HUX JIOMYCKAaOTCsS OMIMOKH, OCHOBHOE COJep:KaHUE MaTepHaja He
YCBOEHO B TIOMHOM OOBEME; TpenCTaBI€Hbl OTYETHI IO J1A0OPATOPHBIM paboTaM W
CaMOCTOSITENIbHOU paboTe HE B TIOJIHOM 00BbEME
b) Dxzamen no oucyuniumne cocmoum uz 08yx uacmei:

Ha sk3ameHe cTyaeHTy mpeanaraercs OTBETHTh HAa TEOPETHUYECKHI BONMPOC (BOMPOCHI) U
pemuTh (PU3NIECKYIO 3a1ady, MPH ATOM YYUTHIBAIOTCS PE3YyNIbTaThl paboTa O0yJaromuxcs B
TEYEHUE CeMecTpa: BBINOJIHEHUE 3aJaHUil Ui CaMOCTOSTENbHOW paboThl (ydacTue B
TMICKYCCHSIX, PEIICHHEe 3a/1a4, BBHIIOJHEHHWE Ja0OpaTOpPHBIX pabOT M MOATOTOBKA OTYETOB IO
pe3ysbTaTaM UX BBITOJTHEHUS)



Cobecedosanue no meopemu4ecKum eonpocam

ITokaszarenu Kpurepun

OtBeThl 10 | e cojepKaHUE OTBETA COOTBETCTBYET MIOCTABIEHHOMY BOIIPOCY

BOTIpocam ® PACKPBIBAIOTCS HanboJee 3HaYnMble (DaKThl, HAYYHbIE TOJIOKECHHUS,

oburera e coOmroaeTcss  JIOTMYECKYIO — TOCIEAOBATEIbHOCTh B U3JIOKEHUU
Marepuaia

OtBeThl Ha | e cojeprKaHUE OTBETA COOTBETCTBYET ITOCTABIEHHOMY BOIIPOCY

JOTIOJHUTEILHBIC | @ pacKpBIBAIOTCS HanOoJIee 3HAaUUMbIe (DaKThl, HAYIHBIC TTOJIOKEHUS,

BOIIPOCHI e CcOONMIOAAETCS  JIOTMYECKYH)  IOCIICIOBATEIBbHOCTh B W3JIOKCHUH
Marepuaia

[Tpumeps! puzrueckux 3aad, MOKa3aTeNId ¥ KPUTSPUH MTPUBEICHBI B 11.8.1.

Ommemka «OmauuHo)

BBICTABJISICTCSl CTYACHTY, €CIIM: MaTephajl yCBOCH B IIOJIHOM OOBEME, CTYACHT HMEeT
BCECTOPOHHEE, CHCTEMaTH4eCKoe H TIyOOKOe 3HaHWe Yy4eOHOro TpeaMeTa, BiajeeT
HEOOXOJMMBIMH YMEHHMSIMH W HaBBIKAMH, TEXHOJIOTMYECKOH TEPMHHOJIOTUEH; IMPEICTaBICHBI
OTYETHI IO BCeM J1a00paTOPHBIM pabOTaM; BHITIOJTHEHBI 3aJJaHHS 110 CAMOCTOSITEIILHOM padoTe.
Ommemxka «xopouio»

MOJTy4aeT CTYJEHT, €CJIM: B YCBOCHHHM MaTepuajla HWMEIOTCS HE3HAUYUTEIbHBIE MPOOEIHI,
U3JI0KCHUE MarepHuaja HEJOCTAaTOYHO CHCTEMATH3MPOBAHO, OTICIBbHBIC YMCHHUS W HaBBIKU
HEIOCTaTOYHO YCTOWYMBBI; MPEJCTABICHBI OTYETHI MO OOJbINEH YacTh JabOopaTOpHBIX padoT;
BBINOJIHEHBI 33/1aHUS TI0 CAMOCTOSITEIILHON padoTe.

Ommemka «y00671emeopumenbHo»

CTaBHTCS, €CJIM B YCBOCHHHM MaTepualia HMMEIOTCS NpOOeNbl: Marepuan Hu3Jaraercs He
CUCTCMATU3UPOBAHO, OTACIBHBIC YMCHHUA HCAOCTATOYHO YCTOI?I‘II/IBI)I, BbBIBOAbBI U O606HI€HI/I$I
apryMeHTHPOBaHbI ¢1a00, B HUX JIOMYCKAKTCS OIMIMOKH, OCHOBHOE COJICpP)KaHHE MaTepuaya He
YCBOGHO B TIOJHOM O0OBEME; TMpeAcTaBlIeHbl OTYETHI MO JTAOOPATOpPHBIM padoTam u
CaMOCTOSITEJIbHON paboTe HE B MOJHOM 00bEME

JokymeHT coctaBiieH B cooTrBercTBuM ¢ TpeboBanusmu PI'OC mo wampaenenuio 44.03.04
«IIpodeccronanbHoe o0yueHue (10 OTpacisiM) YTBEPKACHHOro IpukazoM MunoOpHayku PO
Nel24 ot 22 despans 2018r.
Pa3zpaGorunku: T'apuep A.E., nonent kadenps! puzuxu [I1 UT'Y
MouceeB A.A., notieHT kadeaps! puzuku [T UTY

Hacmoswas npoepamma, ne modicem Oblmb 60CHpouUsgedeHa HU 6 Kaxou @opme 6e3 npeosapumenbHoco

RUCLMEHHO20 Pa3peuenus Kapeopvl-papabomuura npocpammbl.



