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Kype, cemecrp: [ kype, I u Il cemectp

I cemectp II cemectp
Yachkl 3ayeTHble Yacsl 3aueTHbie
- €IMHHLIbI €IMHHULLBI
 Jlexuwnu 36 1 18 0,5
[pakThueckue 3ansTus 9 0,5 18 0,5
' Cemunapckue 3ausitust - - - -
| Jlaboparopupie 3ansitus | 18 0,5 27 1
CamocrosTenbhas pabora 81 1 36 1,73
Mdopma arrecranuu:
sx3ameH (I, 1T cemectp) 36 1 45 1,25
B Beero 180 4 144 5

Kazaus, 2018 1.



PaGouast mporpamma cocraBieHa ¢ y4eroM TpeOoBaHui PeznepanbHOro
rOCY/IapCTBEHHOTO 00pa30BaTENBHOrO CTAHIApPTa BBICHIEr0 IPOdeCcCHOHAIBHOIO
obpazosanus (Ne 226 ot 12.03.20151.)
no Hanpasnenuto 21.03.01 «Hedrerazosoe gemo»

TS TIPOAJIS: «Jkcrutyatanus M olcaykuBaHWe OOBEKTOB TpaHCIIOPTa M
nepepaboTKku HedTH, raza W NPOAYKTOB HedTenepepabOTKH», Ha OCHOBAaHUH

y4uebHOro iaHa msa Habopa oOyuaromuxcs 2017, 2018 r.r.

Tunoas mporpaMma 1o JUCHUIUINHE OTCYTCTBYET.

Pa3paboTuuk mporpaMMsl:

npodeccop i /7\&-/1 Tajicun H.K.

PaGouvas mporpamMMa pacCMOTpeHa H 0100peHa- Ha 3aceaHut Kadeapbl GU3HKH,
npoToKoJ1 OT 8 okTA0ps 2018 1. Ne 2

/ 3aB. kadenpoii, mpodeccop CL(L 7 Hedenses E.C.

[

COI'TACOBAHO

[Iporokoa 3acemanust Mertonuyeckod komuccun OHHX, peanusyroiiero
MOJITOTOBKY 00pa3oBaTeibHOM mporpaMMsbl oT_18 okTsa0psa 2018r. Ne 2

=
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[Ipencenarens koMuccuu, mpodeccop O H.IO. Bamkupnesa

YTBEPKIAEHO

[IpoToxou 3acenanus Metoguyeckoit komuccu @HH
ot 18 okTs0pst 2018 . Ne 21

[Ipencenatens KOMHCCHH, TIpodeccop CeicoeB B.A.

Hau. YMLI, noueHt Kuraesa JI.A.




1. Lenu oceoeHusa oucyunauHbi

Lensmu ocBoeHHS TUCIUATLIMHEI "Du3uka' SIBISIOTCS:

a) popMHUpOBaHUE 3HAHUN O CYITHOCTH (PU3NUYECKHUX SBJICHUN U 3aKOHOB,
OOBSCHSIOIINX ITH SIBJICHUS;

0) 00yueHue TEXHOJIOTUH TOJIyYeHHs] HABBIKOB PEIICHUS] KOHKPETHBIX
duznyeckux nMpoOIeM ¢ UCMOIB30BaHNEM BCETO apceHana MpuéMOB U METO/IOB,

B) oOydeHHe crnocodaM MpUMEHEHHUsI TOJTYyYEHHBIX 3HAaHUH, YMEHUN U
HABBIKOB NP PEUICHUH KOHKPETHBIX (PU3NYECKUX 3a/1a4, METO/IOB
MaTEMaTUYECKOIr0 aHaJIn3a U MOJEIIMPOBAHUS, TEOPETUUECKOTO U
HKCIIEPUMEHTAJILHOTO UCCIIEI0BaHUA B MPOPECCUOHANTBHON NeATENbHOCTH;

') pPaCKpBITHE CYIIHOCTU MPOIECCOB, MPOUCXOSIINX B PU3UUECKUX U
XUMHAYECKUX 00bEKTAX

2. Mecmo oucyuniunvl 6 cmpyKkmype o0pazoeamenbHoil RPOZPamMmul

Jucuunnuna "@usuka" otHOCcHUTCS K 6a30B0it yactu OIl u hpopmupyer y
OakanaBpoB 1o HampasiaeHUo moaAroToBky 18.03.01 «Xumudeckast TEXHOIOTHSI»
Ha0Op 3HAHUI, YMEHUIA, HABBIKOB M KOMIIETEHIIUH.

JI71st ycrienmrHoro OCBOCHHMsI TMCUUIIIMHBL " @Du3suka' GakanaBp 1o
HarpasieHuto moarotoku 181.03.01 «Hedrerazoroe nemo» T0KEH OCBOUTH
MaTepHuall IPEAMECTBYONINX JUCIUTUINH:

b1.b.6 Maremartuka.

Jucnumuinaa "®duszuka" SBiaseTcs NpenecTBYONeH 1 HeoOXoauMa JIjis
YCHEUTHOT'O YCBOCHHUS TOCIEAYIOMMNX JTUCIUILINH:

b1.b.13 TeopeTnueckast 1 NpUKIaHAS MEXAHUKA;
b1.b.14 DnekTpoTexHuKa;

b1.b.16 T'mapasnuka u HeTerazoBasi THAPOMEXAHNKA,;
b1.b.17 TepmMoauHamuka u Temionepeaaya

3HaHMS, MOJYyYEHHBIC P U3YYEHUN JUCIUIUTHHBI «Du3nka», MOTyT OBITh
UCTIOJIb30BaHBI MTPH MPOXOXKJICHUH MPAKTUK: y4eOHOM, IPON3BOICTBEHHOM,
NPEUTUTIIIOMHOMN, W BBITIOJTHEHUH BBITYCKHBIX KBATU(UKAIIMOHHBIX paboT 1Mo
HampasiaeHuto moarotoBku 18.03.01 «XuMuYKCcKas TEXHOTOTHS.



3. Komnemenuyuu ooyuawuwiezocs, popmupyemoie 6 pe3yivmame
0C8OCHUA OUCUUNTIUHDBL
OIIK-1 — cmocoOHOCTh U TOTOBHOCTh MCIOJIb30BaTh OCHOBHBIE 3aKOHbI
€CTECTBEHHOHAYYHBIX TUCHUIUIMH B MPO(HECCUOHATBHOMN 1eATETbHOCTH.

OIIK-2 — roTOBHOCTb MCIIOJIB30BATh 3HAHUS O COBPEMEHHOUN (pU3NUECKON KapTHUHE
MUpa, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOTOMEPHOCTSIX, CTPOCHUH BEIIECTBA JJIs
MOHUMAaHUS OKPYKAIOIIETO MUPA U SIBIICHUN TPUPOIbI

B pesyabTate ocBOeHUS TUCUMILIMHBI "' Du3uxa" 00y4arOuUiics J0JIKEH:
1. 3naTs:

a) COBPEMEHHBIE MPEJICTABIICHUS O IPUPOJI€ OCHOBHBIX (DU3UUECKUX SIBICHUI
O MPUYMHAX UX BOBHUKHOBEHUS U B3aNMOCBS3H;

>

0) OCHOBHBIE MOHSITHS U TEOPUH, ONUCHIBAIOIIAE COCTOSIHUE (PU3MUECKUX
OOBEKTOB U MPOTEKAIOUIUE B HUX (PU3UYECKHE MPOLIECCHI;

B) MaTeMaTUYECKUE METO/IbI, TO3BOJISIFOIIME aJICKBATHO OMTUCATh U OOBSICHUTD
MPOTEKaHME JIFOOOI0 KOHKPETHOTO (PU3NYECKOTO MPOLIECCa UITH SIBJICHUS;

2. YMerhb:
a) IPUMEHATHh (U3UIECKHUE 3aKOHBI JUIS PEIICHUS MTPAKTHYCCKUX 3a]1a4;

0) BBIJICTIUTH IJIABHOE COACPIKAaHUE UCCIEAYeMOTO (DU3UUECKOTO SIBIICHHUS U
BBIOpAThH aJIEKBAaTHYIO (PU3HUECKYIO MOJIEIh €r0 OMHMCAHMS, TIO3BOJISIOINIYIO
paccunTaTh aJICKBaTHBIC XapaKTEPUCTHKU,

B) HCIOJIb30BaTh 3HAHUS (PYHIAMEHTAIBHBIX OCHOB U METO/I0B (DU3HKHU B
OCBOCHUH YK€ UMEIOIIUXCS U B CO3/1aHUU HOBBIX AJITOPUTMOB 3aILUThI
uH(popMaIuu B polecce NpoPecCUuOHATIBHON AeSITENbHOCTH.

3. Baagern:

a) IPAKTUYECKUMHU HaBbIKAMH PEILICHUS] KOHKPETHBIX 3a/1a4
poecCHOHaNBEHOM eI TeTbHOCTH;

0) METOJI0JIOTHEH MPOBEICHHS TEOPETHICCKUX UCCIISTOBAHUMA

B) METOJaMHM BBIITOJIHEHUA NCCICIOBATECIBCKHUX pa60T.






4. Cmpykmypa u cooepycanue oucuyuniunvl « Duzuka»

OO01ast Tpy10€MKOCTh JUCHUIUIMHBI COCTABISET 9 3a4eTHBIX €AMHMII,

324 yaca.
Ne Buasbl yueoHoii OueHoYHbIE CPeACTBA sl
NpOBe/IeHUsI
n/ Paznen padoThbI NPOMEKYTOYHOM
aTTecTalUu MO pa3geiam
n JUCIHMILIMHDBI o (B yacax)
g Jlex IpakTu- Jlabopa- CPC
8 oOun YCCKHEC TOPHBIE
3aHATHUA pa60TBI
1 Qusuueckue I 9 2 4 18 Konnokeuym
OCHOBbL
Mexanuku
2 | Cmamucmuueckas I 9 2 3 16 Konnoxeuym
Qusuka u
MepMOOUHAMUKA
3 | Snexmpocmamuxa I 4 1 3 16 Konnoxeuym
4 Dnexmpuueckul I 5 2 4 16 Konnoxeuym
MoK
5 | Maenumnoe none I 9 2 4 15 Konnoxeuym
6 | Boanosas onmuka I 4 6 8 12 Konnoxeuym,
KOHMPONbHAsL
paboma
7 Keanmosasi I 8 4 8 9 Konnoksuym,
Qusuxa KOHMPONbHAsL
paboma
8 Duzura amoma | 5 4 6 9 Konnoxeuym,
u sopa Konmponvnas
paboma
9 Cospemennas I 1 4 5 6
Qusuuecras
KapmuHa mupa
dopma arrecTaiu 9K3AMEH




5. Cooepircanue neKyUOHHBIX 3AHAMUIL O MEMAM

Paznen

JAUCHUIIJIMHBI

Yacwl

Tema

JIEKIIHOHHOT0
3aHATHSA

Kparkoe conep:xanue

Dopmupyem
ble
KOMIIETeHIH
"

Dusuueckue

OCHOBbl

MexXaHuKu

DeMEHTHI
KHHEMATUKU

(2 gaca)

dusnyeckre MOJIeH: MaTepHalbHas TOUKA,
CHCTEMa MaTePUAIIbHBIX TOYEK, aOCOIFOTHO
TBEpAOE TelI0, CILIONIHAs cpeza. [IpoctpaHcTBO
u Bpems. KuneMaTnueckoe OICaHue JBIKEHU.
CKOpOCTb U YCKOPEHHUE MPU KPHUBOJIMHEHHOM
newkeHn. HopmanbHOe 1 KacaTelbHOE
yCKOopeHHne. YTI0Bas CKOPOCTh U YTIIOBOE
yckopenue. Bektop yriopoii ckopoctu. CBsi3b
YIJIOBOIT CKOPOCTH ¥ YTJIOBOTO YCKOPEHUS C
JIMHEWHBIMH CKOPOCTSIMHU U YCKOPSHUSMH.

Jlunamuka. CoBpeMeHHas TPAKTOBKA 3aKOHOB
Herotona. [epBblii 3akoH HeloTOHA 1 IOHATHE
HMHEPLMAIILHOM cUCTEeMbI oTcueTa. BTopoii 3aKoH
Herorona. Cuiia Kak IpOU3BOAHASL HMITYJIBCA.
Tperuii 3akon HetotoHa. HennepruansHbie
cucTeMbl oTcuera. CHIIbl HHEPLHH.

OIIK-1,
OIIK-2

5

3aKoHBI
COXpaHCHHUS
HUMIIyJbca U
sHepruu (2
gaca)

3aKOH COXpaHEHHUS UMITYIIbCA KaK
(yHIaMEHTAIBHBIN 3aKOH MPHUPOJIbL. PeakTHBHOE
nBiokenue. LleHTp uHepuuy. 3aKoH ABMKEHUS
neHTpa uHepuud. Teopema o IBIKEHHH LEHTpa
uHeplyu. PaboTa U KHHETHYEeCKas SHEPTHS.
MorunocTb. KoHcepBaTuBHbIE 1
HEKOHCepBaTUBHBIE CHJIBL [loTeHIHaTbHAS
9Heprus. 3aKOH COXPAHEHHUS SHEPTHU B
MEXaHHUKE

OIIK-1,

OIIK-2

Teepnoe Teno
B MEXaHHKE

(2 gaca)

MoMmeHT cuibl, MOMEHT UMIysbca. MoMeHT
VHEPIIMY TeNa. YPABHEHUS IBUKEHHS 1
PaBHOBECHS TBEPJIOTO Teja. 3aKOH COXPAaHEHUS
MOMEHTA UMITYJIbCA.

OIIK-1,

DJ1EeMEHTBI
PENSTUBHCT-

CKOM
JIMHAMHUKHA

(3 gaca)

Ipurmn otHOCHTENEHOCTH. VIHepIHanbHbIE
CHCTEMBI U IPHHIUI OTHOCUTEIBHOCTH.
IpeoGpaszoBanus ["anmes. HBapHaHTEI
npeodpa3oBaHus. AGCOTIOTHEIE U
OTHOCHUTEIIbHBIE CKOPOCTH U YCKOPEHHS.
IocTynaTel crienuanbHON TeOpHU
otHOCcHTeNnbHOCTH. [IpeobpasoBanns Jlopenmna.
Cnenctus u3 npeodpazoBanus Jlopenua:
COKpAILlEHHE BIKYIIMXCSI MACIITa0O0B JUTHHBI,
3aMeJJIeHHE JIBIOKYIINXCS 4acoB, 3aKOH
CIIOXKeHus ckopocTel. PensituBucTekuit
HMITYJIbC. Y paBHEHNE IBHKCHUS
PeNATHBUCTCKON YacTUBL. PaboTa n sHeprus.
3aKOH COXpPaHEHHUS SHEPTHHU.

OIIK-1,

OIIK-2

Cmamucmuueck
as

Gusuxa u

MepMOOUHAMUK
a

Maxkpockonu-

YCCKHEC
COCTOSAHUA

(2 gaca)

JluHamMu4ecKue H CTaTHCTHYECKUE
3aKOHOMEpPHOCTH B (m3nke. CTATHCTHUSCKUH U
TEPMOIMHAMUYECKUI METOIBI.
Maxkpockonunyeckue cocTosiuus. TemnoBoe
JIBIDKEHUE. MaKpOCKOITUUYECKUE MTapaMeTphbl.
YpaBHeHHe cocTossHYS. BHYTpeHHss SHeprus.
VHTeHCHBHBIE U YKCTCHCUBHBIC TAPAMETPEL.
YpaBHeHHE COCTOSHHUS UIEAIBHOTO ra3a.
JlaBneHue ra3a ¢ TOYKH 3pEHHs MOJIEKYJISIPHO-
KHHETU4eCcKo# Teopuu. MonekyasapHo-
KMHETHYECKUH CMBIC] TEeMIEPATypBhI.

OIIK-1,

OIIK-2

Cratucruyec-

BeposrtrocTs 1 durykTyanuu. Pacnipenenenue
Makcsemna. Pacnipenenenue qactui 1o
a0COJIOTHBIM 3HaueHUsIM cKopocTr. CpepHsist

OIIK-1,




KHue KHMHETHYecKasi sHeprus yacTulpl. CpenHue OIIK-2
pacmpezee- CKOPOCTH TETIOBOTO JABMKEHHS YaCTHII.
Bapomerpuueckas Gopmyna. Pactipenenenne
Bospimana. [onstue o pacnpeneneHuu ['nooca.
HUs
(2 gaca)
OCHOBBI IepBoe Hauaao TEPMOAUHAMUKH. OI1K-1,
TepMOIMHAME TenmoeMKoCTs MHOTOATOMHBIX T'a30B.
HenocraTtouHocTh K1acCHYECKOH TeopHu
. ¢ OIIK-2
TerutoeMKocTeit. OOpaTuMble U HeoOpaTHMbIE
teryosble npoueccel. Lukn Kapno.
(2 yaca) Maxcumanbhbiii KIJ1. utponus. [punuun 5
BO3pacTaHusl SHTponuu. Bropoe Hauano
TepMoanHaMUKH. TepMoanHAMUYECKUE
MOTEHLIHANIb] H YCIOBUS PaBHOBECHSL.
TepmonuHaMUYecKue NpeoOpa3oBaHusl.
SBieHus TonsTue o pusnueckoii Kunetuke. Bpems OI1K-1,
nepeHoca, penakcaiuu. IPPEKTUBHOE CEUCHHUE PACCESHUS.
Huddysust. Koabourment muddysum. OITK-2
(ba3OBoe TemnonpoBoaHocTts. Koabduunent
PaBHOBECUE U TeIuIonpoBoAHOCTH. Bszkocts. Koadurment
(hazoBbie BSI3KOCTH XHUJKOCTEH 1 razoB. Passl u pazoBoe
IpeBpaleHus npeBpalleHue. YciuoBus paBHoBecHs (as.
®azoBble quarpamMmel. YpasHeHue Kiamneiipona-
Knaysuyca. Kpurnueckas touka. M3otepmbl
(2 gac) Ban-znep-Baanbca. ®a3oBble mepexopl MEPBOro
M BTOPOTO poJa.
Ocob0eHHOCTH CrpykTypa TBEpABIX Tel. TemnoBoe BMXEHNE B OIIK-1,
TBEPOTO KkpucTajuiax. TernnoeMKoCTbh KPHCTAILIOB.
TonsiTue o honoHax. TemIoeMKOCTh KPUCTAILIOB
COCTOSIHMS OIIK-2
IIPU HU3KUX TEMIIepaTypax M IPU BEICOKHX
BCIICCTBA Temreparypax. Pemerounas TeronpoBOIHOCTb.
O xBasuummysbee B hoHoHAX. DpdekT
(1 4ac) Meccbayapa 1 ero IpHMeHEHHe.
Dnexmpocma- IMpeamer Wnes 6nuskoneHcTBUsL. DISKTPUUECKUH 3apsig U OI1K-1,
KIIACCHUECKOH | HAMPAKCHHOCTE SIEKTPHYCCKOTO OIS
muka _ JuckperHocts 3apsna. 3akon Kynona. [Tpunuun OITK-2
SJIEKTPOAMHA CyNepHo3uLny. JneKTpruyeckuii aunons. [Totok
MUKH (2 9aca) | Bexropa. Dmekrpuueckas Teopema ['aycca.
T'ycrora cunoBsix nuHuil. Paborta
9JIEKTPOCTATUUECKOT0 Mot LupKysnus
anekTpocTariuyeckoro nous. [orennuan. Cessb
MOTEHIHANIa C HANIPSHKEHHOCTBIO
9NIEKTPOCTATUYECKOTO OIS,
ITpoBOIHUKH SIBneHue 21eKTPOCTaTHIECKOW MHTyKIIUH. OIIK-1,
" IToBepxHOCTHAS IIOTHOCTH 3apsiaa. ['paHUYHEIC
CJIOBHS HA TPaHMIIE "MIPOBOIHUK-BAKyyM'".
AHNIICKTPHKH %nempocmifmecxoe ngne B nonocm?/y OIIK-2
B DneKTpocTaTHIecKast 3aluTa. DJIEeKTPOEMKOCTb
DIIEKTPOCTATH- | YSAMHEHHOrO MPOBOAHMKA. EMKOCTH

YCCKOM II0JIE

(3 gaca)

KOHJICHCATOPOB Pa3IMYHOI reoMeTpUYeCcKOn
KOH(UTypaIuH.

TloBesieHHe TUIOJISI BO BHELITHEM
3JIEKTPOCTATHYECKOM T10J1e. [Tonsipu3oBaHHbIE
3apsabl. Bekrop nonspusannu. HeogHopoanas
MOJIIPU30BAHHOCTD. DNIEKTPUUECKOE CMEICHHE.
OCHOBHBIE YPaBHEHHS JICKTPOCTATUKH
JIUAJICKTPUKOB. [ paHMYHbIC YCIOBUSI HA TPAHULIC
pazznena "Au3IeKTPUK-IU3IEeKTPUK" 1
"MPOBOAHUK-MINICKTPHK".

BHeprI/m CHUCTEMBI 3apsKEHHBIX IIPOBOAHUKOB.
BHeprI/m KOHJCHCATOpa. IInoTHOCTH DHEPIruu




JJICKTPOCTATUYCCKOTO IOJIA B AUDJICKTPUKE.

Dnexmpuyeckuil IlocTOSHHBIH OneKTpUueCKUii TOK. Y CI0BUsI CyLIECTBOBaHHs OI1K-1,
mox SIEKTpUYEC- Toka. CroponHue cunbl. 3JIC rajnpBaHHYECKOro
" aneMenTa. 3akonsl OMa u J[xoyns-Jlenna B OITK-2
Kii TOK (1 auddepeHnnanbHON 1 MHTErpabHOH dopMme.
4ac) CormporuBiieHre npoBoguuka. Pabora u
MOIITHOCTB 3JIEKTPHIECKOro Toka. [Ipasuma
Kupxroda.
J1eMeHTEbI OnexrponposogHocTs Metamios. Hocurenn toxka | OJTK-1,
3OHHOR B Meramax.vHe;locmT%qucn KIIaCCHIECKO
JJICKTPOHHON TE€OpHHU. DIIEKTPOHHBIII Ta3 B
TeopHn MeTaJ'l]J)le. SHCMGHEM 303301“?;601)1414 OlIK-2
IIPOBOAUMOCT KPHCTAJUIOB. DJIEKTPOHHAS TEIIIOEMKOCTb.
U 30HHAsA CTPYKTYpa YHEPTETHUECKOTO CIIEKTPa
3JIEKTPOHOB. YpoBeHb DepMu. 3arnoHeHHE 30H.
3 MeTansl, JUIIEKTPHKH, TTOTYTIPOBOJHUKH.
(3 aca) TonsTHEe ABIPOYHON IPOBOJUMOCTH.
CoOcTBEHHbIE ¥ IPUMECHBIE MOJTYIIPOBOHUKH.
P-n — nepexon. SIBneHue cBepXNpOBOAUMOCTH.
Macnummnoe OCHOBBI MarnuTHoe nosne. Bektop MarHuTHOH OIIK-1,
none MATCHUTOCTA- HMHIYKIUH. 3aKkoH AMriepa. MarHuTHoe 1oie
Toka. 3akoH buo-Casapa-Jlamiaca u ero OITK-2
IIPHMEHEHHE K pacdeTy MarHUTHOTO TIOJIs.
THUKHA MarHuTHOE 110J1€ MPSIMOJIMHEHOTO MPOBOAHUKA
€ TOKOM. MarHuTHoe 10jie KpyroBOro TOKa. 5
(3 yaca) OCHOBHBIC YpaBHECHHS MArHUTOCTATHKH B
BaKyyMe. 3aK0H MmoJtHoro Toka. OnpeneneHne
€MHULIBI CWIbI TOKA. J[BU)KEHUE 3apsHKEHHON
4acTHULBI B MarHUTHOM noite. Cuna JlopeHna.
Butok ¢ Pamka ¢ TOkOM B 0THOPOZIHOM MarHUTHOM IIOJIE. OIIK-1,
TOKOM B MowmeHT CHJIL, JCACTBYIOLIX Ha PAMKY.
MarHuTHbIN IUIOIbHBIA MOMEHT.
MarHuTHOM IMoTennpnanbHas SHEPrUst BUTKA C TOKOM BO
mnoJie. BHEINIHEM MarHUTHOM I1oje. HamarHmaeHHOCTh
MardaeTukKu. BemecTBa. HanpshkeHHOCTh MarHUTHOTO HOJISL.
HarmpsikeHHOCTh MarHUTHOTO TIOJIST JUTMHHOTO
3 coneHonia. IToTok BeKTOpa MarHUTHOM
(3 uaca) HMHIYKIUH Yepe3 CeueHUe COICHOUIA.
WHyKTUBHOCTB JUIMHHOTO COJICHOM IA.
OCHOBHEIE YpaBHEHHS] MArHUTOCTATHKH B
BemiecTBe. [ pannunble ycnoBus. TexHndyeckue
TIPHIIOKEHHS 3aKOHOB MarHUTOCTaTHKH.
MarHeTHKH: TapaMarHeTHKU, AHaMarHeTHKH,
(heppoMarHeTHKH, aHTH(HEPPOMArHETHKH.
CoBpeMeHHbIE MPECTaBICHNS O TIPUPOJIE
(eppomarseTismMa, HoHATHE 00 0OMEHHOM
B3aHMOJEHCTBUM KaK IIPUYUHE MOJIEKYISIPHOTO
moist. JloMeHHast CTpyKTypa (hpeppOMarHeTHKOB.
TexHudeckast KpuBas HAMarHHIUBaHHS,
rucrepesuc. MoneKkyasipHoe mone B
anTHdeppomarnetTikax. OeppuTsl.
SBieuue SIBIeHHE DIEKTPOMATHUTHON HHIYKIIHH. OIIK-1,
IIEKTPOMATHH Ipasuio Jlenna. CamonHIyKIHs, KO GHITHEHT
. CaMOMHIYKIUH. MarHuTHAs SHEPTHs TOKA. OITK-2
THOM OO6beMHas IIOTHOCTh SHEPTHU MarHUTHOTO
HHAYKIIMH nons. B3anMHast MHIyKTHBHOCTb CHCTEMBI
MIPOBOJHUKOB, HX SHEPIHS.
(2 qaca)
VYpaBHeHUst Cucrema ypaBHeHUH Makcsena B OI1K-1,
MakcBeluia auddepeHnnanbHON 1 MHTErpabHOH dopme.
Tox cMmemenus. DIeKTPOMarHUTHBIE BOIHBL OITK-2
(1 gac)
Boanoesas I/IHTep(bepeH— HWnTepdepeniys MOHOXPOMAaTHYECKUX BOJTH. OIIK-1,
onmuKa IMs BOJIH. KBasumMoHOXpoMaTHueCKHE BOIHEL BpemenHoe
U CIIEKTPAIIbHOE PACCMOTPEHHE OITK-2
“HTep(epeHINOHHBIX sBIeHui. [IpumeneHne
(1 gac) nuHTEp(hEPCHINHN B (U3NKE U TEXHHKE.




Judpakius
BOJIH

(2 gaca)

Ipunmun INoiirenca-®penens. [Ipubmnkenne
Openens. Unarerpan u mudpaxuus Openernst.
Ipoctsie 3amaun audpakimu: gudpakuus Ha
KPYTJIOM OTBEPCTUH; AU(paKIUs Ha OTHOU
MHOTUX 1IemsiX. JJuppakunonHas pererka.
Huodpaxuus Opaynrodepa u crieKTpaabHOE
paznoxenue. JJudpaknuoHHas pemeTka Kak
CHEKTpaJIbHbII PUOOP, €€ paspernTeNnbHas
CIOCOOHOCTB.

OIIK-1,

OIIK-2

DnexTpoMars
UTHBIE BOJIHBI
B BEIIECTBE

(1 gac)

Pacnpoctpanenue csera B Beuiectse. Jucnepcus
cBera. [lornomenue cera. [Ipo3padnsie cpeasl.
Tonspusanys BOJIH NPU OTPAXKEHUU. DIIEMEHTBI
KPUCTAJUIOONTHKH. DNEKTPOONTUYECKUE U
MAarHUTOONTHYECKHUE SBICHUS. DIEMEHTHI
HEJIMHEHHO! ONMTHKH: caMO(OKYCHPOBKa CBeTa,
reHepaLys ONTHYECKHX TaPMOHHUK.

OIIK-1,

OIIK-2

Keanmosas
Qusuka

OKcnepuMeH-
TaJIbLHOE
000CHOBaHHE
uaeun
KBaHTOBOH
TEOPHH,
(oToHBI

(4 gaca)

[poTuBOpeYHs KIACCHIECKON QUK.
OcHoBHble ueu kBaHTOBaHuUs. OnbiThl PpaHka
u I'epiia, onbitel llltepHa u I'epinaxa. IIpaBuio
yacTtoT bopa. JIuHeluaTble ClIeKTpbl aTOMOB.
TIpuHIMI COOTBETCTBUS. DHEPTHUS U UMITYJIC
cBeTOBBIX kBaHTOB. DoTooddext. Dpdext
Komntona. DneMeHTapHast KBAHTOBast TEOPHs
u3IydeHusl. BeIHY)XIeHHOe U CIIOHTaHHOE
n3nyderne ¢poroHoB. KoapdurmenTsr
DOiiHiTeliHa. TeruioBoe u3iydeHue.

OIIK-2

Koprmyckymsp
HO-BOJIHOBOM1
JlyaJli3m

(2 gaca)

T'unoresa ne bpoitns. udpakuus 31eKTpOHOB.
Judpaxius HelirporoB. MukpoyacTuna B
nBy1eneBom nurephepomerpe. COOTHOLICHUS
HeompeeneHHOcTeH. OlLeHKa OCHOBHOTO
COCTOSIHHS aTOMa BOJIOPO/ia M SHEPTHH HYJIEBBIX
konebanuit ocumusiTopa. O0bICHEHHE
TYHHEJIBHOT0 3G ¢eKTa U yCTOHYUBOCTH aToMa.
BoHOBEBIE CBOWCTBA MEKPOYACTHI] X
COOTHOIIEHHS HeompeaeneHHocTell. Habopbt
OJHOBPEMEHHO M3MEPAEMBIX BEIUUHH.

OIIK-2,

KBanToBOE
COCTOSIHHE.
YpaBHenue
[lIpeaunrepa

(2 gaca)

3agaHue COCTOSIHUSI MUKPOYACTHIIBL, BOTHOBAsI
(byHKIUS, €8 CTaATUCTUYECKUH CMBICIT.
Cynepno3ulys COCTOSHUN B KBAHTOBOW TEOPHHU.
AMIIHTY/Ia BEPOSITHOCTH. YpaBHEHHE
Ipenunrepa. CTaloHapHOE ypaBHEHUE
Ipenunrepa, cTalMOHapHbIE COCTOSHHUS.
YacTtuma B 0JHOMEPHOI NPSIMOYTOILHOM siMe.
ITpoxosk/eHne YacTHIBI HaJl U ]| 6apbhepoM.
Tapmonmnueckuit ocmuisaTop. CTaTuCTHYECKOE
OIHCaHUE KBAHTOBON CHCTEMBI, PA3IUIHs MEKITY
KBaHTOMEXaHUUYECKOH U CTATUCTHIECKOM
BEpPOSTHOCTSIMU. BO30HEI # (hepMHOHBIL.
DyHKIMU CTATUCTHIECKOTO PACIIpeAeIeHHs
Bboze-Oitnmureiina n ®epmu-/lupaxa.

OIIK-2

Duszuka amoma
u sa0pa

ATtom (1 gac)

Yactuna B chepuuecku CHMMETPUIHOM ITOJTE.
BopoponononobHbie aTOMBI. JHEpreTHUecKue
ypoBHH. [ToTeHnnAaIbl BO30YXKAEHNU,
noHu3anuy. CHeKTpsI BOZOPOIOIO00HBIX
aToMoB. [IpocTpaHCTBeHHOE pacHpeencHIe
9JIEKTPOHOB B aToMe Bogopozaa. CTpykTypa
9NIEKTPOHHBIX YPOBHEH B CJIOXKHBIX aTOMaX.
Tumns! cBsI3M 21€KTPOHOB B aToMmax. [Ipuniun
Maymu. [Tepuoxudeckas cucTeMa XUMHIECKHX
JJIEMEHTOB.

OIIK-2,

ATomHOE SIpO

(2 gaca)

CrpoeHue aToMHBIX siziep. DeHOMEHONIOrHYecKue
MOJIENH SIpa: Ta30Basi, KarelbHasi, 000I0YHasL.
SnepHble peakuun. MexaHH3MBbI SIEePHBIX
peaxnuii. PaguoakTHBHBIC TIpEeBpaICHUS

OIIK-2,




aTOMHBIX siziep. Peakius saepHOro JeneHus.
Lennas peakiys neneHus. SaepHslit peakTop.
IIpo6aema ucrounnkoB sHepruu. TepmosinepHbIe
peakiuy. DHeprus 38e31. YpapisieMblil
TEPMOSIICPHbII CHHTES.

KapmuHa mupa

KapTHHA MHpa
(1 gac)

SIIPO. DIIeMEHTAPHbBIC YaCTHIIBL.
Bsaumonpepauienus yactuil. CHIbHOE,
3JIEKTPOMAarHUTHOE, CJ1a00€ U rPaBUTALMOHHOE
B3aumozeiicTBus. Mepapxus B3auMoieHCTBYS.
Enunas Teopus matepun. Ousnueckas KapTuHa
MHpa Kak GrIocodckast KaTeropus.

J1eMeHTEbI BosHOBBIE (DYHKIMU CTALIMOHAPHBIX COCTOSHHUM. OI1K-2,
KBAHTOBOMH VYpaBueHue Illpe;[m{repa NP HAJINYHH
Bo3MyIIeHuit. [TepBoe npubimkenune Teopun
SNEKTPOHUKH BO3MYILEHUIE. BeposaTHOCTh Iepexoa.
Koadpuunentsr DiiHmTeitna s
(2 yaca) MHIyLIUPOBAHHBIX TIEPEXO/IOB B IBYXYPOBHEBOI
cucreme. [IpuHuun paboTel KBaHTOBOTO
rereparopa. TBepIoTenbHbIC U ra30pa3psAHbIe
nazepbl. MeTozibl Tpex ypoBHeH. [Ipunoxenus
KBAHTOBOM JIEKTPOHUKH.
9 Cospemennas 1 CoBpeMeHHas Beiectso 1 noste. ATOMHO- OIIK-2,
Pusuveckas dusnueckas MOJIEKYJSIPHOE CTPOCHHE BEIECTBA. ATOMHOE

6. Codeprcanue npaxmuueckux 3aHAMUIL

Ilenp mpoBeeHUS MPAKTUUECKUX 3aHITHI — IIOMOYb 00yJarOITUMCS
CUCTEMATU3UPOBAThH, 3aKPETUTH U YIIIyOUTh 3HAHUSI TEOPETUUECKOTO XapaKkTepa

Ne | Pazgen Yacel | Tema Kpartkoe cogep:xanue ®opmupyemble
n/n AUCHUITJIMHBI NPpaKTUYIE€CKOIo KOMIIETCHIINHU
3aHATHS,
1 Quzuueckue 4 Kunematuxa H3y4enne 3aKOHOB MOCTYNATENBHOTO U OI1K-1,
MOCTYNATEIBHOTO 1 BpaMIaTeIbHOTO JIBIKEHHS Tea,
BpamareabHOro JIBUKEHHE MaTepUanbHOI TOYKH 110
ocHosbl JIBUKEHHUS OKPY’KHOCTH, YTJIOBast ¥ TMHEHHas
CKOPOCTH 1 yCKOpPEHUE
MeXAHUKU
2 Cmamucmuueckas 3 OcroHoe  ypaBHenwe | M3ydenwe pacrpenenchus monekyn rasa | OQJK-1,
MOJIEKYNIAPHO- 1O CKOpPOCTAM MakcBeslia, H30MpoIEecChl
dusuxa u KHHETHYECKOH TeopuH, | B rasax, TeopemMa O pacrpeaeneHun OITK-2
YpaBHEHHE  COCTOSHHUS | SHEPTHHM IO CTETEHAM CBOOOJBI MOJEKYIT,
uzpeansHoro rasa, | u Il | sBneHus nepeHoca
MepMOOUHAMUKA HAYAIIO TEpMOAUHAMUKH
3 Dnexmpocmamuxa 3 3akoH Kynona, | WU3syuenue anektpoctatnaeckoro | OJJK-1,
HanpsKeHHOCTh U | B3aUMOJEHCTBHS  3apsSUKEHHBIX  Tel,
MOTEHIIUA pabora  TepeMmemieHus  3apsga B OITK-2
JNIEKTPUYECKOTO  TIONSA, | DIEKTPHYECKOM TIO7e, 3IEKTPOEMKOCTh
JNEKTPOEMKOCTh U | TIOCKOTO, cepuueckoro,
3NIEKTPUYECKOE TI0JIe B | IMIMHAPUYECKOrO KOHIEHCATOPOB
MPOBOJTHUKAX u
JIMBTIEKTPUKAX
4 Onexmpuueckuii 3 3akonsl OMa B IMonsTHE 3.7.C., DIEKTPHIESCKHII TOK B OI1K-1,
HHTETPaIbHON 1 MeTaJlIax, pacTBOPax 3JIEKTPOIHUTOB, B
mox nmuddepeHunanbHOM ra3ax u BaKyyMe, CBEpXIIPOBOAUMOCTb, OITK-2
(dopmax, nmpaBuna 3IIEMEHTBI TEOPHUH CBEPXIPOBOIUMOCTH,
Kupxroga juist pacuera CBSI3b MEKJLY DJIEKTPOIPOBOJHOCTD H
CITOJKHBIX TETIONPOBOTHOCTBIO METANIA,
JNEKTPUYECKHX IeneH KOHTAaKTHBIC SBIICHHS
5 Mazuumnoe noue 3 3akon buo-Casapa- V3yueHnne MarHUTHOTO B3aUMOJECHCTBHS OI1K-1,
Jlannaca, MaruuTHOE TeJl, CBA3b MEXY BEKTOPOM MarHUTHOH
TI0JIE PSIMOTO 1 WHIYKINH 1 BEKTOPOM HAMPSHKEHHOCTH OITK-2
KPYyTOBOTO TOKa, MAarHUTHOTO MO, MAaTHUTHAS
MarHuTHOE HPOHHUI[AEMOCTb, BOCIPHUMYHBOCTD,
B3aNMOJZICHCTBHE MarHeTHKH, TEOpHs AUAMarHeTH3Ma,
HapasIeNbHBIX napaMarHeTu3Ma u (peppoMarHeTH3Ma




TIPOBOAHUKOB

6 Boanoesasi onmuxa 4 Wnrepdepentms, H3yuenne BOIHOBBIX CBOHCTB CBETa, OI1K-1,
audpakums, B3aMMO/IEHCTBUE CBETA C BELIECTBOM,
TOJIIPHU3AIIUS CBETa OTpakeHHe, TOTJIOIEHHE, TUCTICPCHUST
cBeTa OIIK-2
7 Keanmosas 3 I'unoresa Ilnanka u ee V3yuenue KBaHTOBBIX 2B (EKTOB IpH OI1K-2,
SKCHEPUMEHTATIbHOE UCITyCKaHHH, PACIIPOCTPAHEHHHU U
MOATBEPKICHHUE: TIOTJIOIIEHUH 3JIeKTPOMArHUTHBIX BOIH
Qusuka
dororddext, TopMo3HOE | Temamu
PEHTI€HOBCKOE
n3iydenue, dpdexrt
KomnTona
8 Duzuxa amoma 3 [InanerapHast Mojens CeMelCTBO paiMOaKTHBHBIX OI1 [(‘.2,
aToMa, MOJIENIN IPEBPAILEHHUN, TPAHCYpaHOBbIE
0 aTOMHOTO S7Ipa, JJIEMEHTHI, HCKYCCTBEHHAsI
usopa PaJHOaKTUBHOCTS, PagHOaKTUBHOCTh
pagHoaKTUBHBIE
NIPEBPAIICHNS H BUIBI
PaJHOaKTUBHBIX
U3ITy4eHUi
9 Cospemennas 1 OneMeHTbI Kocmuueckoe usnydenue, obpa3opaHue OIIK-2,

Qusuueckas kapmuna
mupa

acTpO(H3HKH, YSPHBIS
JIBIPbI, CBEPXHOBBIE
3BE3 /bl

CBEPXHOBBIX 3BE3/ U Ir'aJIaKTUK

7. Cooeporcanue n1adopamopHvlX 3aHAM UL

[{enb nmpoBeneHus 1ab0paTOPHBIX 3aHATUN — (hopMHUpOBaHHE MTPO(ecCHOHANIbHBIE
YMEHHMSI U HaBbIKU B JIA0OPATOPHBIX YCIOBUSIX C IIOMOIIBIO COBPEMEHHBIX
TEXHUYECKUX CPEICTB, KOHKPETU3ALHUsI TEOPETUUECKUX 3HAHUM, ITOJyYCHHBIX B
IIPOLIECCE JIEKIIMM, MOBBIIEHUE IIPOYHOCTH YCBOCHHUS U 3aKPEIUICHUS U3Y4aeMbIX
3HAHUW U YMEHHUM.

Ne | Pazgen Yacel | Tema Kpartkoe cogep:xanue ®opmupyembie
n/n AUCHUIIJIMHBI NMPpaKTUYIE€CKOIo KOMIICTCHIIMHA
3aHATHS,
J1a60pPaTOpPHOro
NPaKTHKyMa
1 Quszuueckue 4 H3mepenne TMHEHHBIX O3HAKOMHUTBCSI C YyCTPOUCTBOM OIlIK-1
pa3sMepoB ONTUMETPOM ropusoHTanbHoro ontumerpa MK,
HKT. MIPOBECTH U3MEPEHUE TONIIUHBI
OCHOBbl .
AIFOMUHUEBOH (OBTH M CTATUCTUYECKYIO
00paboTKy pe3ynbTaToB MPSIMOTO
MexaHuKu

HU3MEPCHUS.

Vi3yueHue 3akOHOB
JIUHAMUKA 1
KMHEMATHKH
MIOCTYTATEILHOIO
JIBUJKEHUS HA MAIlIMHE
ATtByna.

OKCIEepUMEHTAIBHO MPOBEPUTH BTOPOI
3aKkoH HbploTOHA U ypaBHEHHs
PaBHOYCKOPEHHOTO MPSIMOIUHEITHOTO
JIBUKEHUSI.

Nzyuenue
BpAIaTENLHOIO
JIBIDKEHUS TBEPAOTO
Tena.

Ha npumepe IBHKEHHS] MasTHAKA
O06epbeka u3yJaercs AMHAMUKA

BpamaTeJIbHOTO ABUKCHUA TBEPAOTO TEIA.

OcymecTBisieTcs: YKCIIepHMEHTaIbHAs
IPOBEPKA OCHOBHOTO 3aKOHA
BpAIaTeIbHOTO JBHKEHUSL.




Onpenenenue

K03 HULHEHTOB
BOCCTAQHOBJICHHUS H
BPEMEHHU COYIapeHus
YIPYTHX LIApPOB.

O3HAKOMHUTECS C SIBJICHHEM yrapa Ha
MpUMepe COyJapeHHUs! MOABEIICHHBIX Ha
HUTH apoB. [IpoBepuTh 3aKOH
COXpaHEHHUs UMITyJIbca (KOJIMIecTBa
JBIDKEHUS) U ONPENeTuTh KOd)OHIHEHT
BOCCTaHOBJICHUSI JHEPTHH TIPH yIape, He
SIBJISFOILIMMCST a0CONIOTHO YIIPYTUM.
OLEHUTH MOTPEIIHOCTH B ONPE/ICICHUH
k03((HLIMEHTa BOCCTAHOBIICHUS 1
BPEMEHHU COYAapeHHUsI yIPYTHX IIapOB.

Cmamucmuyueckas Ornpezenenue cpenHei O3HaKOMHUThCS C TeOpUel MeToza OI1K-1,
JUTHHBI TIpo0era u olIpe/ieIeHns] CpeHEeH JUTMHBI CBOOOIHOTO
s pexTHBHOrO npobera, 3¢ HeKTHBHOTO JuaMeTpa
Pusura u ,El(ll/:g)MeTpa MOJIEKYJT MI())J'ICKyJ'l,blql:g)Snya o K03(1)(1]HLlECHTy OlIK-2
BO3/yXa. BHYTPEHHETO TpeHHs (K03 HIUEeHTY
mepModuHaMMKa BSI3KOCTH) M 9KCIIEPHMEHTAIIBHO
OIPEACINTh CPEHION IJIMHY CBOOOIHOTO
npobera 1 3p(HEKTUBHBIH THAMETP
MOJIEKYJIbI BO3/(yXa.
Tonyuenne u O3HAaKOMHUTBCS C METOJAMH HOTy4CHUS 1
H3MEpEeHHE BaKyyMa. u3MepeHus Bakyyma. Onpenenurhb
CKOPOCTB OTKauKH (h)OPBAKYyyMHOI'O
Hacoca.
Onpenenenue DKCHEpUMEHTAIILHO ONPEAEIUTD
OTHOLICHUS orHoteHne Cp/C, 1151 BO3ayXa U
temtoemkoctei Cp/Cy CPaBHUTH NOJIyYeHHbIE Pe3yIbTaThI C
Mmetoznom Knemana- BBIBOJJAMHU MOJIEKYJISIPHO-KHHETHYECKON
Je3opma. TEOPUH ra30B.
Onpenenenne Vi3yueHne TeOpHH BI3KOCTH KUAKOCTH U
K03 dunueHTa BA3KOCTH | ompeneneHne Kod(dHIeHTa BI3KOCTH 110
merogoMm Crokca. CKOPOCTH Ta/ICHUs B HeW 1apuka (MeTox
Crokca).
Dnexmpocmamuxa Onpenenenne Usyqurs pusuuecknii npunumn aeiicrsust | OJ7K-1,
CONPOTUBIICHHS 1 1 yCTPOMCTBA ralbBaHOMETPA
4yBCTBUTEIBHOCTH MAarHUTOAJIEKTPUYECKON CHCTEMBI. OITK-2
raJbBaHOMETpa OKCIIEpHIMEHTAIBHO ONPEIENUTE €ro
MAarHUTOAJIEKTPHYECKOH | CONPOTHBIICHHE H UYBCTBHTEIEHOCTD.
CHCTEMBI.
Dnexmpuyeckuil I'pagynposka N3y4nTh KOHKpPETHBIE SBJIECHUS B CI1ae OIIK-2,
TEpPMO3JIEMEHTA. JIBYX pa3HBIX MeTaJUIoB. MccienoBars
3aBHCHMOCTb TEPMOTOKA B
MoK

TEPMOIJIEMEHTE OT TEeMIIEPATypEbI
TOPSIIETO CIiast IPH TIOCTOSHHON
TEMIIEPAType XOIOAHOTO Crias.

N3zyuenue merona
KOMIICHCAIIMH U
MIPUMEHEHUE €ro s
U3MEPEHUS MaJIbIX
3JIEKTPOBIDKYIIUX CHIL.

O3HAaKOMHUTBCS C METOZIOM KOMIICHCAI[T
HarnpspkeHui 1 usmeputb I/1C snemenTa.

Wzmepenne manbix D/1C
C HOMOII[BIO
MOTEHIHOMETPA
MOCTOSIHHOTO TOKa

M3yunTh KOMIEHCAIIMOHHBII METO
n3mepenus D/1C.

CHsITHE aHOTHOH
XapaKTEPUCTUKH
JIBY?JIEKTPOJHOM JTaMIIbI.

Hccnenosath BOJIT-aMIIEPHBIC
XapaKTECPUCTHKH BaKYyMHOI'O 1MOJa.

W3zy4enue paboTh
TOJTYTIPOBOTHUKOBBIX
BBIIPSIMHUTENIEH.

W3y4nTh SBICHNS B KOHTAKTe
9JIEKTPOHHOTO U IBIPOYHOTO
TMOJTYTIPOBOJHUKOB (P-N Mepexon).
ITocTpOUTH IKCIIEPUMEHTAIIBHYIO BOJIBT-
aMIIEPHYIO XapaKTEePHCTHKY
THOJIYTIPOBOIHUKOBOTO BBIIPSIMUTEIIS.

I/I3yquMe 3aBHCUMOCTH
CONPOTUBJICHUSA
METAJJIOB U

O3HAKOMHUTECSI C 30HHOU TeopHei
TBeporo Tena. Onpenenurs
TeMIepaTypHbIil KO3 HIHEHT




TNOJXYIIPOBOAHUKOB OT

COIIPOTUBJICHUA MEIU U INUPUHY
SaHpemeHHOﬁ 30HBI NIOJYIIPOBOAHUKA.

TEMIIEPaTyphl. O0paboTath pe3yabTaTbl U3MEPEHHS
merogoM MHK Ha DBM.

W3zyyenue W3yuuTh npuHUMN ASHCTBUS U

KEHOTPOHHOTO [PUMEHEHHE KeHOTPOHHOTO

BBITPSIMUTEIISL. BBITPSIMUTEITSL.

H3yuenne paboOThI
3JIEKTPOHHOTO
ocrtorpada.

W3yunTh npuHIUT JeHCTBUS
9JIEKTPOHHOTO ocuuIorpada u ero
MpaKTHIECKOe IPHUMEHEHHE.

W3y4eHue cBoicTB

W3y4uTh 3aBUCUMOCTb MarHUTHOM

(heppoOMarHeTHKOB. MPOHHIAEMOCTU (PepPOMArHUTHOIO
CHsTHe et BEII[ECTBA OT TEMIIEPaTypHI, ONIPEICTUTD
rucrepesuca. ero Touky Kropu. O3HakoMUTbCS C
METO/IOM IOJyYEHHUsI IETIIH TUCTEepe3kca U
OIIpeJIeIeHNs] OCHOBHBIX XapaKTEePUCTHK
(heppoOMarHuTHOTO BEIIECTBA.
Omnpenenenue O3HaKOMJIEHHE C OJTHUM M3 METO0B
TOPU30HTATBHOM U3YYeHHs MAaTHUTHBIX TOJICH U OJJHHM U3
COCTaBILSIIOIICH METOJIOB OIIPEAENICHHs] TOPU30HTATEHOH
MAarHiuTHOTO OISt COCTaBISIIOIIECH HHIYKIINH MATHUTHOTO
3emun. 1105151 3eMJIH € TIOMOIBIO TAHTEHC —

Oyccods.

Mazcuumnoe noe 4 MonenmpoBanue u O3HakoMHT CTYAeHTOB ¢ ncnonbsosanneM | OJ7K-1,
U3y4YEHHE JIBUIKCHUS OBM s MonenupoBaHus GU3HIECKHX
3apsKEHHBIX YacTHIL B HPOLIECCOB U UCCIIEIOBAHMSA UX NIPU OITK-2
3NMEKTPOCTATUIECKOM PAa3IMYHBIX ITapaMeTpax.
nose ¢ nomouibo 9BM.
W3yuenne nsuxenus O3HAaKOMHUTB CTY/IEHTOB C HCIOIb30BAHKUE
3apsHKEHHBIX YaCTHIL B OBM s onpeienieHns MapaMeTpoB
HCKYCCTBEHHOM (u3IIecKoro mporiecca 1o ero BULy.
SIIEKTPUYECKOM MOJIE U B
TPaBUTAIIMOHHOM ITOJIE
3emiu — onpejeneHne
OTHOIIEHHUS 3apsja K
Macce HEM3BECTHOTO
S7Ipa MO eTo TPAeKTOPHH
B KaMepe Buibcona.
Boanoeas onmuxa 12 OrmpeneneHre MaibIx W3y4uts onun U3 OI1K-1,
pa3HOCTel mokasarenei HHTEPPEPOMETPHIECKIX METO/IOB,
TIpETOMITCHHS TIO3BOJOLIX PETMCTPHPOBATE MaJIble OITK-2
unreppepomerpom UI'P- | pasHocTu mokazarenei npenoMiieHusI.
1.

N3ydenne 9ncToTsl
00pabOTKH TOBEPXHOCTH
C IOMOIIBIO
uHTEpdepoMeTpa
JIunnuka.

O3HAKOMHUTBCS C IPHUHIAIIOM JSHCTBHUSI
unTepdepomerpa JIMHHKKA U €ro
PUMEHCHHEM ISl KOHTPOJIST YHCTOTHI
00pabOTKN MOBEPXHOCTEH METAITNYECKUX
nu3aenui.

OnpeneneHue AIHHBI
BOJIHBI C TIOMOIIIBIO

W3yauts sBnenne qudpaknuy B
NapajuIeNIbHBIX JTydax Ha MpocTeHien

I (PaKIHOHHON I PaKIMOHHOM peneTKe U ONpeieHTh

PpeIIeTKH. HEU3BECTHBIC JUTHHBI BOJIH CIICKTPATbHBIX
JIMHUHN U Pa3peIIaioNyio ClIoCOOHOCTh
peLIeTKH.

Onpenenenne W3y4uTh sBIEHHE €CTECTBEHHOTO

KOHIICHTpAIHHU PacTBOpa
caxapa MoJISIPUMETPOM.

BpAIeHHs INIOCKOCTH HO/SIPH3AlluH CBETa
U METOAUKY U3MEpPEHUs HEH3BECTHOU
KOHIIEHTpAIl! PacTBOpa caxapa
HOJISIPUMETPOM.

MarHuTHOE BpamieHue
IJIOCKOCTH MOJISPH3aLUH
(abdext Dapanes).

I/I3Y‘II/ITL SBJICHUEC MAarHuTHOI'O BpallCHUSA
TUIOCKOCTH IOJIApU3ALUU.

H3yuenne BHyTpEHHUX
HAIpSDKCHUH B TBEPABIX

W3yunts sBneHne nHTEp(EpeHINH
[OJISIPU30BAHHBIX JIy4eil; 03HAKOMHTECS C




TEJI1aX ONTUYCCKUM
METOAOM.

MeToAaMH «(pOTOYIPYrOCTH» H €r0
MPAaKTUYECKUM NIPHMEHEHUEM.

HccnenoBanue
TIOTJIOIIEHUSI U
OTpa)KeHHsI CBETa IIPH
TTOMOIIH
YHUBEPCATBHOTO
(oTomerpa.

O3HaKOMUTBCS C OOLIMMU NIPUHLIUIIAMU
doromerpun. [TonyduTh CHEKTPAIBHYIO
XapaKTepHCTUKY obpasia.

W3mepenue nokasarens
[PETTOMIICHUS
SKUJIKOCTEN
pedpakromeTpom.

V3yuuTh 3aKOHBI IIPETOMIICHHS CBETA.
O3HAKOMHUTHCSI C IPOMBIIIICHHBIM
pedpakromerpom A66e. Onpenenuth
MOKa3aTeNu MpeIOMIICHHUS psia
JKUAKOCTEH.

Ompenenenue paguyca
KPUBH3HBI JIMH3BI C
HOMOII[BIO KOJIEIL
Herotona.

O3HaKOMHUTECS C SIBICHHEM
uHTep(epeHINH B TOHKHX IIPO3PAYHBIX
M30TPOIHBIX IIACTHHKAX, KO A
nHTep(epeHINOHHAs KapTHHA
JIOKaJIM30BaHA Ha IIOBEPXHOCTH TOHKOTO
KJIMHA (II0JIOCHI PAaBHOW TOJIILIUHBI).
VI3yuuTh JaHHOE SIBJICHHUE C TIOMOIIBIO
xoer Hel0ToHa U oIpeieNnuTh pagnyc
KPUBHU3HBI JIHH3bL.

Onpenenenue
TeMIepaTyphbl HarpeThIx
TeJ C TIOMOLIBIO

W3yunTh 3aKOHBI TEIZIOBOTO U3ITy4eHHU,
paboTy ONTHYECKOTO MapaMeTpa 1
U3MEPHUTH C €r0 IIOMOILBIO TEMIIEPATYPY

HHpPOMeETpa. HarpeToro Teja (Crupasy JaMIibl
HaKaJIMBaHWUS TIPU Pa3HBIX 3HAYCHUSX
MOJIBOAMMO# K HEH MOIIHOCTH).
Keanmosas 12 Nzydenue W3yunTh 3aKOHBI BHEITHETO OI1K-1,
tdoTtoaddexTa. thotoadbdexra. Onpeneanuts paboTy
BBIX0J[a 3JIEKTPOHA M3 METaJlIa.
Qusuka P OIIK-2
HccnenoBanne crekTpa W3y4nTh TEOPHIO CIIEKTPOB M3ITy4eHHS,
HEOHA C MOMOIIBIO TPHHIUI AEHCTBUSA CTHIOCKONA,
ctuiockona CJITI-1. 9KCIIEPUMEHTAIBHO HCCIIEIOBATh CIIEKTP
HEOoHa.
Ornpenenenne JUTHHBI N3y4nTh TEOPHIO CTIEKTPOB aTOMOB U
BOJIHBI JIMHUM B crieKTpe | Monekyn. O3HaKOMHUTBCS C ONTHYECKOH
pTYTH. CXEeMOI U KOHCTPYKIIMEH CIIEeKTPaITBbHOTO
armmapara (crmtomerpa CT-7).
OnpenenuTs JUIMHEI BOJH JTUHHIA B
CIIEKTpPE PTYTH U CPABHUTh X C
COOTBETCTBYIOIMINMH JUTMHAMH BOJTH,
B3ATBIMH U3 CIIPABOYHHKA.
Onpenenenne W3y4uTh 3aKOHBI TEMJIOBOTO U3TyYEHHUS],
TEMIIEPaTyphl HATPETBIX | pabOTy ONTHYECKOTO mapamerpa i
TEJ C TIOMOMIBIO U3MEPUTH C €T0 TIOMOIIBIO TEMIIEPaTypy
HPOMETpa. HarpeToro Teja (CIMpasy JaMIIbl
HaKaJIMBaHUS TIPU Pa3HBIX 3HAYCHUSX
MOJIBOJAMMOM K HEH MOIIHOCTH).
Duzuxa amoma 8 I'pagynpoBka O3HAKOMHUTBCSI C METOTUKON OI1K-1,
CNEKTPOCKOMA 1 TpagyHpOBaHHs IIKAIbI CIEKTPOCKONA, C
ompeieNieHNe JUIMH BOJIH | METOJMKOH TPOBEIECHUS CIIEKTPAIbHOTO
u a0pa e P P OIIK-2
JIMHUH CIIEKTPOB aHanmsa.
HCIYCKaHHH ra3oB.
Cogpe MEHHAS 4 Omnpenencane W3yunts 0CHOBEI TEOPUM KOCMHYIECKOTO OI1K-2,
HUHTEHCHBHOCTH u3nydenns. O3HaKOMUTBCS ¢ METOIAMHU
puszuueckasn xapmuna i A
KOCMHYECKOTO PETUCTPAl KOCMUYECKOTO M3ITyYEHM.

mupa

U3ITy9CHUS Y
MOBEPXHOCTU 3EMJIH.




JlaGopaTopHble pabOTHI TPOBOMATCS B TIOMEIICHWH Yy4eOHOW JsabopaTtopun
Kadeaphl ¢ UCTIOIB30BAHUEM CIICIIHAILHOTO 000PY/I0BaHUSI.

8. Camocmoamenvnas paboma daxanaepa

Ne TeMbl, BHIHOCHMBbIE HA Yacel ®opma CPC ®opmupyemble
CaMOCTOAITEIbHYI0 padoTy
n/n KOMIIEeTeHIHH
1 Kunemamuxa osudicenus 5 [oaroroska k 1a60paTOPHBIM OIIK-1,
MAMepuanbHoti MoKy pabotam 1 0opMIEHHE OTIETa
2 Jlunamuka osudicenuss MamepuairbHou 5 Hozroroska k 1a60paTOPHEIM OIIK-1, OIIK-2
mouku pabotam 1 opopMIIeHHE OTYETA
3 Kunemamuka u ounamuxa 5 Tozaroroska K 1ab0paTOPHEIM OIIK-1, OIIK-2
spaamensiozo OBUICCHLS. paboram 1 ohopmIIeHHE OTYEeTa
abconromuo meepoo2o meia
4 3akon coxpanenue suepauu 5 Tonroroska K 1abopaTopHBM OIIK-1, OIIK-2
paboram u oopmiIeHHE OTYETa
5 Tapmonuueckue konebanus u 6oJiHvl 5 TozrotoBKka K 1a6opaTOPHBIM OIllK-1
paboram u ohopmIIeHHE OTYEeTa
6 OcHoebl MepMOOUHAMUKU 5 IoaroroBka K 1aGOPaTOPHBIM OIIK-1, OIIK-2
paboram u oopmiIeHHE OTYETa
7 Pacnpeoenenue Maxcsenna u 5 [oaroroeka K 1aG0paTOPHBIM OIIK-1, OIIK-2
Bonsymana paboram 1 ohopmIIeHHE OTYEeTa
8 Onepaus s1eKmpocmamuieckozo 5 Toxrotoska K 1aGopaTopHBM OIIK-2,
nos paboram u oopmiIeHHE OTYETa
9 Tocmosnnwiii mok 5 Ioaroroka k 1a6OPaTOPHBIM OIIK-1
pabotam 1 opopMIIeHHE OTIETa
10 | Ilpasuna Kupxzogha 4 Toxroroska K 1aGopaTopHBM OIIK-1
paboram u oopmiIeHHE OTYETa
11 | 3akon buo-Casapa-Jlannaca 5 Tozroroxa K 1abopaTOpHBIM OIllIK-1
pabotam 1 opopMIIeHHE OTIETa
12 | Jlsudscenue 3apsoa 8 s1eKkmpuieckom 5 Tonroroska K 1aGopaTopHBM OIIK-1, OIIK-2
U MAZHUIHOM HOLe paboram u oopmiIeHHE OTYETa
13 | Macnemuxu 5 Ioaroroka k 1aGOPaTOPHBIM OIIK-1, OIIK-2
pabotam 1 oopMIIEHHE OTYETA
14 | 3axon snexmpomacHumnou uHOyKyuu 5 Tozroroska k 1aGopaTOPHEIM OIIK-1, OIIK-2
paboram u ohopmiIeHHE OTYETa
15 Boanosas onmuka 5 Hozroroska k 1ab0paTOPHEIM OIIK-1, OIIK-2
paboram u oopmIIeHHE OTYETa
16 Tennosoe uznyuenue 5 Toxroroska K 1aGOpPaTOPHBIM OIIK-2,
pabotam 1 opopMIIeHHE OTYETa
17 Domonwvl u Gononwl 5 Toxroroska K 1aGOpaTOPHBIM OIIK-2
paboram u oopmIIeHHE OTYETa
18 Duzuxa amoma 5 IMoxroroBka k 1a60paTOPHEIM OI1IK-2
pabotam 1 opopMIICHHE OTYETA
19 Keanumuwi 5 [ToaroroBka k 1a6OpPaTOPHBIM OIIK-2

pabotam 1 0opMIEHHE OTIETa




20 Domosghpexm 5 INoaroroska k 1abopaTopHBIM OIIK-2, I[TK-25
pabotam 1 opopMIICHHE OTYETA
21 | Bonnosule cgoiicmea uacmuy 5 Ionroroka K 1aGOPATOPHBIM OIIK-2
paboram u ohopmiIeHHE OTYETa
22 A ()eprze peaxyuu 5 IMoaroToBka K J1a00paTOpHBIM OI1K-2
pabotam 1 opopMIIEHHE OTYETA
23 Cnexmpanvbubviil ananus 4 Ioaroroka K 1aGOPATOPHEIM OIIK-2
paboram u ohopmIIeHHE OTYETa
24 Kocmuuecxoe usnyyenue 4 Hozroroska k 1abopaTOPHEIM OIIK-2
pabotam 1 opopMIIeHHE OTYETa

9. chwzwoeanuepeﬁmunzoeoﬁ CUCHIEéMDbl OUEHKU 3HAHUIL

OreHka 3HaHUI 00yYarOUIMXCs MPOU3BOAUTCS Ha OcHOBaHUU «[lonoxeHus o
OaJIbHO-PEUTUHTOBOM cHCTEME OLIEHKH 3HAHUM CTYJIEHTOB U 00€CIIeUeHMUSI
KayecTBa y4eOHOTo mpoliecca» yrBepxkaeHHoro pemienueM Y MK Yuenoro cosera
OI'bOY «KHUTVY», CornacHo «llonoxeHuto» peUTuHr GopMHUpyeTCs U3 JIBYX
OCHOBHBIX YaCTEW: NEPBasi 4aCTh — TEKYIIUHA PEUTHHT, KOTOPBIM OLIECHUBAETCS B
oaiax (ot 36 1o 60 6ayI0B), MOTYYEHHBIX B TEUEHUE CEMECTPA, BTOPAs 4acTh —
OaJuibl, MOJIy4eHHBIE Ha dK3aMeHe (0T 24 1o 40 6amioB).

[Tpu onpenenennn o01IeH PERTUHTOBON OIICHKH, TTOJTyYEHHbIE OaJLITBI
CYMMUPYIOTCS U SIBJISIFOTCSL ONIPEACIISIIOIIMMU MpU POPMUPOBAHUH OIICHKH,
MPOCTABIISIEMOM B DK3aMEHAIIMOHHBIE BEJIOMOCTH M B 3aUE€THYIO KHIDKKY CTYJICHTA
0 CJICAYIONIEMY AITOPUTMY: «OTIUYHO» - OT 87 10 100 O6a/I0B, «XOPOIIO» - OT
73 no 86 6aIoB, «yIOBJIETBOPUTEIIBLHOY - OT 60 10 72 6aoB,
«HEYIOBJIETBOPUTEIBHO» - MeHee 60 0anioB.

Cucrema pelTUHTa MO ITUCUUIUINHE «DU3UKa»

| cemectp
O1ieHOYHBIE CpPEICTBA KommuectBo | Min, 6amios Max, 6an10B
JlabopaTtopHas pabota 9 3 3)
KoHnTtposnbHas padota 1 9 15
DK3aMeH 24 40
Hroro 60 100
Il cemecTp
OueHoYHBIE CpeICcTBA Komugectso | Min, 6amios Max, 6amioB




JlaGoparopHas paboTa
KoHTposbHas padorta
Pedepar

DK3aMeH

Hroro

4,5
4,5
24
60

7,5
7,5
40
100




10. Ouyenounvie cpeocmea 011 meKyuie2o KOHmMpPOJsa yCnesaemocmu,
NPOMEIHCYMOUHOU ammecmayuu no umo2am 0C60eHUs OUCUUNTIUHbBL

OneHOYHBIE CpeICTBA JIsl IPOBEACHUS TEKYILETO KOHTPOJISI YCIIE€BAEMOCTH,
MPOMEKYTOUHOM aTTeCTalli 00yUYaroIMUXCsl U UTOTOBOM aTTeCTalllu
pa3pabaThIBaIOTCS COTJIACHO MOJI0XKeHHI0 0 DOHAAaX OIIEHOYHBIX CPECTB,
paccMaTpUBalOTCs Kak COCTaBHAs 4acTh paboyeil mporpaMMbl U OPOPMIISIOTCS
OTJICJIBHBIM JIOKYMEHTOM.



11. Hugpopmauuonrno-memoouueckoe odecnederue OUCUURTUHbI

1. 11.1. OcHoBHast tuTEeparypa
2. Ilpu u3y4eHuu IUCUMIUIMHBL «  (H3HUKa

» B Ka4deCTBEC OCHOBHBIX

HCTOYHHKOB HH(OpMALIUH PEKOMEHIYETCsl HCIIOJIb30BaTh CJIEAYIOIIYIO JIUTEPATYpY.

OcHOBHbIE HCTOYHHKH HHPOPMALHH

Kou-Bo 7k3.

1. .Kanamnuukos H.IT. ®usuka. UaTepHeTt-
TecTHpOoBaHUe OA30BBIX 3HAHUH, : yueOHOe mocobdue /
H.I1.Kanamuuxos, H.M. KoxeBHukos. — Dnexrtpos. [aH. -
.Cn6.: Jlans, 2009. — 150 c.

159 sk3. B YHUI] KHUTY

2.Crapoctuna M.A., Bypnosa E.B., Konaparsepa
0.1., Kazannes C.A., [TormBanoB M.A. Kpatkwii Kypc
obmeit pusuku. Yuebuoe nocobue / Kazanp. U3n-s0 KHUTY
2014 5

70 ox3. B YHUL] KHUTY

3. Crapoctuna U.A., Bypuosa E.B.. Canbmanos P.C..
Kpatkuit kypce obmeit ¢hu3uku. s 6akanaspoB YdedHoe
nocobue / Kasanp. M31-80 KHUTY 2016

62 sk3. 8 YHUL] KHUTY

4. Bonbkenmreitn B.C. C6opHHK 3a/1a4 110 00111eMy
Kypey busuku / Bonbkenmreiin B.C.- Cn6.: KuukHbIi Mup,
2007r.-338c.

1060 sk3. YHULL KHUTY

3.
4. 11.2. Jlononnumensnas 1umepamypa

JlonoTHATe IbHbIE HCTOYHHKH HHPOPMALIHH

Koa-Bo 3K3.

1.Hukepos B.A. ®usuxa. CoBpeMeHHBIH Kypc:
Vuebuuk/ B.A. Huxepos: U3n-o «/lamkos u K», 2014r.,
452c.

1 ox3. B YHUL] KHUTY

2. Jletnad A.A., SIBopckuit 5.M. Kypc ¢pusuku M.
Beici. mxoma, 2001r.- 718c.

897 sk3. B YHUIL] KHUTY

3.
6.

7. 11.3. Jnexkmpontsle uCMOYHUKU UHpOpManuu
8. IIpu u3yueHun TUCHUITHHBI « DU3HKAY» MPELYCMOTPEHO HCIIOIBE30BAHUE

SJIEKTPOHHBIX HCTOYHHKOB HH(bOpMaLlPII/II

9. 1. DIeKTPOHHBIN KOMILTEKT y4eOHO-METOIHYECKHX MATEPHAIIOB 1O QHU3HKe
10. 2. Dnextponnslit katanor YHUIL] ruslan.kstu.ru:

11

12

13. CorstacoBano:

14. 3aB.cektopom OKV®

Ay bitl
WHOHHOIU f’lfi!,-p-,ﬁm.__




12. Mamepuanvno-mexnuueckoe obdecneuenue OUCYUNTUHDBL.
MaTepI/IaJIBHO'TGXHI/ILIeCKOC O6CCHC‘ICHI/IC JUCHUITIIIMHBI BKIIFOYACT:

1. IlepconanbHble KOMIIBIOTEPHI — 18 MIT.

[\

. Octmmtorpadset H3013, C1-5, C1-117/1 — 9 mir.

3. Mocrt noctostHHOro Toka MO-47, MBJI-47 — 5 1.

4. I'enepaTop curHaioB Hu3ko4dacToTHbIN [3-112/1, I'3-34 — 5 mi.
5. IlMorennmometp nocrostaHoro Toka [111-63 — 4 .
6. [IpeobpazoBarens nmirynbcoB [TH/DI13-09 — 4 .

7. YHUBEpcaabHbI MOHOXpOMATop YM-2 - 2 mir.

8. Cnextpomerpst C/111-1, C17 — 3 .

9.Pedppakromerp UPD-46A — 3 mT.

10. U3mepurens KOHTaKTHBIN ropu3onTansHeiid UKI-1857 — 2 mir.
11. Uurepdpepomerp Panes — 2 .

12. AMnepmeTpsbl, BOIBTMETPBI — 24 1IT.

13. Oopa3zosamenvhovie mexHonocuu

B cootBerctBuun ¢ ®I'OC no Hampasnenuto 21.03.01 «Hedrerazosoe neno» yueOHbIM
IUTAHOM TPEyCMOTPEHO 3aHATHI B UHTEpaKTUBHOU (hopme B 00beMme 72 yac, U3 HUX
nabopaTopHbie paboThl — 45 4acoB, MpakTHUYeCKue paboThl — 27 4acos.

®dopma npoBeieHNs TPAKTUUYECKHUX U JTAOOPATOPHBIX 3aHATHI — «paboTa B MaJIbIX
IpyMnIax», «rpyninoBoe 00CyKICHUE».



