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1. lHenu oceoenun oucyuniunsl

Lensmu ocBoeHHS TUCIUILUINHGBI "Du3uka'" IBISIOTC:

— MOJYYEeHUE CTYACHTAMH OCHOBOIMOJIATAIONINX MPEACTaBICHU 00 OCHOBHBIX
MOAXO0/JaX K OINWCAHUIO PEATbHBIX (PU3UYECKHX IPOIECCOB M SIBJICHUN KakK Ha
KJIACCUYECKOM, TaK ¥ Ha KBAHTOBOM YPOBHE;

— (hopMHUpOBaHUE Y CTYACHTOB CUCTEMATUYCCKUX 3HAHUM O METOJIaX PEIICHUS
MPaKTHYECKUX 3a7a4y (PU3MKK HA OCHOBE COBPEMEHHBIX MaTEMaTUUECKUX MO/Ieei
omnMUcaHus PU3NIECKUX 0OBEKTOB;

— pa3BUTHE HAYYHOTO MBINUICHHUS W CO37aHue (PyHIaMEHTAIbHON Oa3bl IIs
YCIICITHOW JanbHeHIeH npodecCHOHaTBHON AeSITENbHOCTH.

3ajayaMy OCBOCHUS OUCHUIUINHEI "' Qusuxa" AIBISIOTCA.

— U3Y4YEHHE COBPEMEHHBIX IMPEJCTABICHUN O (QU3MUECKUX MOJACISIX U
MaTeMaTHYECKUX METOJIaX OMUCAHUS PEaIbHBIX (DU3NUECKUX 00BEKTOB,

— oBjageHue (yHIAMEHTAIBHBIMU TIOHSATHUSIMH, 3aKOHAMH W TEOPHUSIMH
COBPEMEHHOM (PU3HKH, a TaK)Ke METO1aMH (PU3UISCKOTO MCCIICIOBAHUS;

— (opMHUPOBAHHE HAYYHOTO MHUPOBO33PEHHUS W COBPEMEHHOTO (PU3HYECKOIO
MBIIIUICHHUS;

— NpUOOpETEHHE W Pa3BUTHE HABBIKOB PEIICHUS KOHKPETHBIX (PU3MUYECKUX
npo0JieM ¢ UCTOJIb30BAHUEM BCETO apceHaia MPUEMOB U METOJIOB;

— (opMmupoBaHue yMEHHUM U HaBBIKOB OOOCHOBAaHMUSI U MPUMEHEHUS
aJIcKBaTHOM MaTeMaTUYECKOM MOJIENIU JIJIs ONMKUCAHUsI pa3HOOOPa3HBIX (PUBHUECKUX
MIPOLIECCOB U COCTOSIHUM B KBAHTOBOM (DPM3HKE U KJIACCUYECKON (PUBHKE.

2. Mecmo oucuyunaunwvt 6 cmpykmype OOII BO

JNucuumuna "@usuxa" OTHOCUTCS K 0a30BOM YacTU JUCHUIUIUH TIEPBOTO
oaoka b1.B.7.

Jns  yCHemHoro OCBOECHUSA IUCIUILIUHBI "@usuxka" cruenuaInucT 1Mo
HampaBieHuto 18.05.01 momkeH OCBOMTH Marepuan  MPEAIICCTBYIOIIMX
JUCIUILIIMH: BbICULASL MAMEMAMUKA.

OcHOBHbBIE pe3yNbTaThl H3yY€HUs IUCUUIUIMHBI "Q@u3uxa" MOTyT OBbITh
WCIIOJB30BaHbl MPU M3YYEHUH Oa30BBIX M BapUATUBHBIX JUCIUIUIMH, TIPH
MNPOXOXKICHUU TPAKTHUK: y4eOHOM, MPOU3ZBOACTBEHHOM, TMPEIAUILIOMHON U
BBITIOJIHCHUM  BBIITYCKHBIX  KBaIM(UKAIMOHHBIX pabOT IO  CHEIUAIbHOCTH
MOATOTOBKH 18.05.01 «Xwumuueckasgs TEXHOJOTHS SHEPTOHACHIIIEHHBIX
MAaTEPHUATIOB U U3ACIUID.



3. Komnemenyuu ooyuarowezocs, opmupyemovie 6 pe3yivmame 0CE0CHUSA
oucyunaunst "@uzuka''.

OIIK-1: CIIOCOOHOCTD UCIIOJIb30BaTh MaTeMaTUYECKUe,
€CTECTBEHHOHAYYHbIE M HWHXXEHEpPHBbIE 3HAHUS MJIs PpEIICHUs 3aJad CBOEH
npodecCUOHaNbHOM eI TeIbHOCTH;

OIIK-2: cnocobHOCTh TPO(PECCHOHANBHO HCIOIb30BaTh COBPEMEHHOE

TEXHOJOTHUECKOE U aHAIUTUYECKOE 000pYyI0BaHUE, CIIOCOOHOCTh K MPOBEICHUIO
HAy4YHOTO UCCIEAOBAHUS M AaHAIW3y TOJYYEHHBIX TMPH €ro MPOBEACHUU
pE3yNbTATOB;

[IK-10: cmocoOHOCTh W3y4aTh HAyYHO-TEXHHUYECKYIO HH(POPMAIIHIO,
OTEUECTBEHHBIN U 3apyOEKHBIH OIBIT O TEMATUKE UCCIIEIOBAaHUM;

[IK-12: cmocoOHOCTH  IJIAHUPOBaTH W MPOBOAUTH  HEOOXOJAUMBIN
HKCIIEPUMEHT, KOPPEKTHO oO0OpabaThiBaTh U  aHAJU3UPOBATh IMOJyUYECHHbIE
pPE3YJIbTATHI.

B pesyabrare ocBOeHUs TUCUMILIMHBI " Du3uxa" 00y4ar0IUC 10JIKEH:
1) 3HaTh:

a) GbyHIaMEHTAJIbHbIC 3aKOHBI U TTOHSTHUS;

0) 0 TEOPETUYECKUX U IMIIMPUIECKHUX MOIX0JaX B MO3HAHUH,

B) O HOBEHIIMX OTKPBITUAX €CTECTBO3HAHUS U NEPCIEKTHBaX UX
UCIIOJIb30BaHUS;

I) METOJbl AKCHEPUMEHTAJbHBIX W3MEPEHUN U UX CHEHUPUYHOCTH IPH
W3YYCHUU PA3TMYHBIX O0BEKTOB MMO3HAHUA.

2) YMeTh:

a) TOJIb30BaThCs Y4eOHOM, CIPaBOYHOM, CHEIUaIbHON U TMEPUOJIUYECKOMN
JUTEPaATypOu;

0) TUIaHUPOBATh W CTAaBUTh HAYYHBIA JKCIIEPUMEHT, 00pabdaThIBaTh
pe3yJIbTaThl U3MEPEHUM;

B) NPUMEHSTh (YyHIAMEHTAJIbHbIE (PU3NYECKHE 3aKOHBI JUIsl pEeHICHUs
WH)KCHEPHBIX 33/1a4;

3) Biaaerb:

a) MerogaMu HMH(POPMALMOHHBIX TEXHOJOTUH B 00JAacCTH, CBSI3aHHOM CO
chepoit nesATeNbHOCTH;

0) MeToJaMH HCCIeNOBaHUS (PU3MKO-XUMUYECKUX CBOWCTB MaTepHalioB U
U3JIeTTUH B COOTBETCTBUH CO CIIENU(PHUKON CIEIINATbHOCTH;

B) HaBbIKaMH PabOTHI ¢ U3MEPUTEITBHBIMU TPUOOPAMH U MAaTEMaTUYECKHUMHU
MEeTOaMH 00paOOTKU SKCIEPUMEHTAIIbHBIX PE3YJIbTATOB;

I') HaBBIKAMU KOMITBIOTEPHOTO MOJETUPOBAHUS U 00paOOTKU BUPTYaJbHBIX
bu3nUecKux 3aaau.
4. Cmpykmypa u cooeprcanue oucuyunaunovl « Duzukay



OO0mast Tpy10€MKOCTh TUCIUIIINHBI COCTaBiseT 12 3adeTHbIX enuHull, 432

gaca.
Ne Buasbl yuebHoit OueHo4yHbIe CpeAcTBa
n/ Pasznen padoThI IJ15l TPOBeIeHHUs
n AUCHMILINHBI (B yacax) MPOMEKYTOUHOI
= aTTecTaldu 1Mo
g pa3neaam
o Jlexuun Cemunap JlabopaTtopHble CPC
(mpakTHYecKue paboTEI
3aHATHS, J1a00-
paTtopHbie
MPaKTHKYMBI)
1 Qusuueckue 1 6 2 18 20 Konnokeuym
OCHO8b1
MeXaHUKU
2 | Cmamucmuueckas 1 6 2 18 20 Konnoxsuym
Qusuka u
MmepMOOUHAMUKA
3 | Dnexmpocmamuxa 1 6 2 12 20 Konnoxeuym
4 Dnexmpuyeckuti 2 6 2 12 20 Konnoxeuym
MoK
5 | Maenumnoe none 2 6 2 12 20 Konnoxeuym
6 | Boanosas onmuxa 3 6 2 12 20 Konnoxeuym,
KOHMPONbHASA
paboma
7 Ksanmosas 3 6 2 12 20 Konnoxeuym,
Qusuxa KOHMPONbHASA
paboma
8 Qusuxa amoma 3 6 2 10 20 Konnoxeuym,
u sa0pa Koumponvnas
paboma
9 Coepemennas 3 6 2 2 20
Qusuueckas
KapmuHa Mupa
®opmMma aTTecTauuu 2 cem. 3auem,
1,3 cem. sxzamen

5. Cooeporcanue neKyUOHHBIX 3AHAMUIL RO MEMAM

Ne Pazgen Yacel | Tema Kpartkoe cogep:xanue ®opmupyemM
n/n AUCHUIIJIMHBI JICKIITHOHHOT O bI¢
3aHATHSA KOMIIETCHIIA
H
1 Duszuueckue 6 JeMeHThI duspdeckue MoIenH: MarTepuanbHas Touka, | OQf[K-1,
OCHOBDI KUHEMATHKH CHCTEMa MaTepHalbHBIX TOYEK, aOCOTIOTHO OIIK-2,
TBEPJOE TeJo, CIuIomHas cpeza. IIpocTpancTBO
Mexanuku (2 uaca) u Bpems. KiHemaTHyecKkoe onicaHnue JIBIKEHHS. 11K-10,
CropocTh ¥ yckopenme mpu kpueomaneitnom | [IK-12
nwkeHnd.  HopmamsHOoe M KacaTelnbHOE
ycKopeHne. VYrjoBas CKOPOCTb M  yIJIOBOE
yckopenue. Bekrtop yrimoBoi ckopoctu. CBs3b
YIJIOBOH CKOPOCTM M YIJIOBOIO YCKOPDEHHsS C
JIMHEHHBIMH CKOPOCTSMHU U YCKOPEHUSMH.
Junamuka. CoBpeMeHHas TpPAaKTOBKA 3aKOHOB
Herotona. ITlepBeiit 3akon HbroToHa M TNOHATHE
MHEpLUUAILHONW CHCTeMBl oTcueTa. Bropoit 3akon
Helorona. Cunma Kak HpOM3BOIHAS MMITYJIbCA.
Tpernit 3axon Helotona. HeunepuuanbHbie
cHCTeMBbI oTcueTa. CHIbl HHEPIHH.
3aKOHBI 3akoH uCOXpaHEHI/ISI umnynbca kak | OfTK-1,
COXpaHeHHUs (yHIaMeHTaIbHEII 3aKOH NPUpoJbl. PeakTnBHOE OITK-2,
npwkenne. lleHTp wHepnuH. 3aKOH JIBHMKEHHS
UMITYJIbCA W | yeprpa pmepuwm. Teopema o IBHKCHHH TEHTPA 11K-10,
SHCPruun (2 | unepumm. PaGota u kumermucckas osmeprus. | [IK-12
gaca) MomHOCTS. KoncepsaTtupnsle u
HEKOHCepBaTHBHEIE  cuibl.  IloTeHnmanbHas
SHEprus. 3aKOH COXPAHEHHS DHEPTUHM B
MEXaHHKe




TBepzxoe Teso | MomeHT cmibl, MomeHt ummynsca. Momernt | OJTK-1,
B MEXAHHKE HMHEpUHMH  Tela. YPaBHCHP{; ABIKEHUA W | TR 9
aBHOBECHsSI TBEPJOro Tena. 3aKOH COXPaHEHUs
(1 uac) f/IOMeHTa I/[Ml'[yJ'II[;)Cﬁ. P 1IK-10,
1IK-12
JIeMEHTBI [punmmn  orHocurensHocTH.  MHepumansusie | OJ7K-1,
PeNTHBHCT- CHCTEMBl M TIPHHIIUN  OTHOCHTENBHOCTH. | () rype o
. IIpeoGpaszoBanus Tanunes. MuBapuaHThl !
CKoH npeoOpa3oBaHusL. AGconroTHEIe u 1IK-10,
JUHAMHUKH OTHOCHUTEIIBHBIE  CKOPOCTH M YCKOPEHHS. IIK-12
(1 qac) TocTynatst crenuanbHOM TEOPUH
otHOCHTenbHOCTH. [IpeobpasoBanmsa Jlopenna.
CrmenctBus w3 mpeoOpaszoBanus  Jlopenma:
COKpAILEHHE JBIDKYIIUXCS MAacIliTabOB JUIMHBI,
3aMEIJIeHNe  JBIKYIIMXCS — 4YacoB,  3aKOH
CIIOKEHUS CKOpOCTeil. PensituBncTckmii
HMITYJIBC. YpaBHeHue JIBHIKEHUS
PENSTHBUCTCKONX wacTuipl. Pabora m sHeprus.
3aKOH COXPaHEHHMs PHEPTHUH.
Cmamucmuuec- Maxkpockomnu- Junamuueckne u - cratucrndeckne | OQfJK-1,
Kkas Qusura u qecKue 3aKOHOMEPHOCTH B \(]bmuke. CraTtuctinyecknit u OIIK-2,
Tepmoounamu- COCTOSTHUS Y e—— DO | ITK-10
Makpockornueckue — cocTosiHus.  TerioBoe )
Ka (2 qaca) JBIKEHHE. MaKpOCKOIIMYECKHE — IapaMeTpEbL IIK-12
VYpaBHeHHe COCTOSIHUA. BHyTpeHHss SHeprus.
VIHTeHCHBHBIE M DKCTEHCHBHBIE IIapaMeTphL.
VYpaBHEHHE  COCTOSHMS ~ HMJEAILHOIO  Tasa.
JlaBneHue raza ¢ TOYKH 3PEHHS MOJIEKYISIPHO-
KHHETUYECKOH TEOpUHU. MonexysipHo-
KHHETHYECKHI CMBICI TEMIIEPATyphl.
CraTuctuuec- Beposithocts u ¢uyxkryaunu. Pacnpenenenne | OJJK-1,
KHe  pacrpe- MakcBemna.  PacnpeneneHue  wactun 1o OIIK-2,
a0COIOTHBIM  3HAa4eHHsAM ckopocTh. CpenHss
ACICHNA KHHeTHYeckas »JHepruss dactunpl. Cpennue TIK-10,
(1 qac) CKOPOCTH  TCIUIOBOI'O  JIBMDKCHHS ~ YacCTHL. 1IK-12
bapomerpuueckas  ¢opmyna. Pacrpenenchne
Bosbiimvana. [Tonsitue o pacnpenenennu ['nboca.
OCHOBBI IlepBoe navano TepMoanHamuku. Temnoemxocts | OQf[K-1,
TEPMOAMHAME MHOTOaTOMHBIX Ta3oB. HCHOCTaTO‘IHOC'EB OITK-2,
KIIaCCUUECKOH TeopHU TEII0eMKOCTEH.
KH OOpatumble ¥ HeoOpaTUMble  TEIUIOBBIE 1IK-10,
(1 gac) nporeccrr. Lpkn Kapro. Maxenvansasit KT | [7K-12
Ounrtponus. [IpuHIUTI BO3pacTaHMS SHTPONUH.
Bropoe Hayauao TepMOJMHAMHKH.
TepmonuHaMUUECKHEe NOTEHIHANBI M YCIOBHUS
paBHOBECHs. TepmonunamMuueckue
npeoOpa3oBaHusl.
IBienus Monstne o ¢usmueckodt kumetnke. Bpemst | OTK-1,
nepeHoca, penakcaiuu. OpQeKTHBHOE ceueHHe PacCesHHUsI. OIIK-2,
Huddyszus. Koadpuuument nuddysun.
asooe TennonpoBoIHOCTE. Koaddpunuent TIK-10,
PaBHOBECHUEC M | TeruonpoBoxHOCTH. Bszkocth. Koadduuument 1IK-12
(hazoBsie BSI3KOCTH KHMAKOCTeil n ra3oB. ®asbl u dasoBoe
TpeBpALLeHHs npeBpalienne.  YcloBus  paBHOBecHs  (as.
®dazoBbie quarpamMmbl. YpaBHeHue Kianeiipona-
(1 ac) Knaysuyca. Kputnueckas Touka. I3otepmbl
Ban-nep-Baanbca. ®a3oBble nepexojsl IepBOro
U BTOPOTO pPoJia.
Ocob0eHHOoCTH Crpykrypa TBepapix Ten. Temnosoe nemxenne B | OfJK-1,
TBEPOrO KpHCTaJlax. TennoemkocTh KpHCTAIOB. | Orype )
Tonstue o pononax. Temm0eMKOCTh KPHCTAILIOB
COCTOAHMA IpH HHU3KHX TEMIEpaTypax U IPH BBICOKHX 1IK-10,
BeIIECTBa TemIneparypax. PeleTounas TEIIONPOBOIHOCTb. IIK-12
(1 yac) O kBasummmynbce B (oHOHax. Dddekr
Meccbayspa 1 ero IpHMEHEHHE.
Dnexmpocma- Ipeamer Unes 6maskoneticteust. Onexrpuueckuii sapan u | OfTK-1,
muka KIIACCHIecKo | HANPAKCHHOCTD 3JIEKTPUUYECKOTO nons. | OrrK-2,
JuckperHocTs 3apsja. 3akoH Kynona. ITpunnun
SJIEKTPOAMHA- CYIEPHIO3UIHU. DIEKTPHIECKUil THIob. [oTok 11K-10,
MUKH (2 yaca) BekTOpa.  Dmektphdeckas Tteopema Taycca. | [IK-12
I'yctora CHJIOBBIX JIMHU. Pa6ora
JNEKTpocTaTHdeckoro  momd.  Llmpkynarms
aneKkTpocTaTHueckoro noins. Ilorenuman. Csasp
hciene c HaIpPSHKEHHOCTHIO
9NEKTPOCTATUYECKOTO TOJIS.
HpOBOZIHI/IKI/I SIBnenne NIEKTPOCTATHYECKON unnykuun. | Of7TK-1,




U JIMDIICKTPU-
KH B 3JIEKTPO-
CTaTHYECKOM

nosie

(4 gaca)

IToBepXHOCTHAs TUIOTHOCTH 3apsija. I'paHUYHBIC
yCIOBUSL Ha TpaHUIE '"TIPOBOJHHK-BakyyMm'.
DNeKTpoCTaTHYeCKOe  MMOoJie B MOJOCTH.
DieKkTpocTaTHyecKas 3alura. JIEeKTPOEMKOCTh
YEAUHEHHOT'O MIPOBOJIHUKA. EmkocTb
KOHJICHCAaTOPOB ~ PA3JIM4YHOW  IeOMEeTpHYECKOM
KOH(HTypaLHu.

IoBenenue JTIOJS BO BHEIIHEM
anekTpocTaTudeckoM mone. [lonspusoBanHbIe
3apsiabl. Bexkrop nosspusaumu. HeopHoponHas
MOJIIPU30BAHHOCTE. DJIEKTPHUYECKOE CMEIIEHHUE.
OcHOBHbIE ypaBHEHHUS 3JIEKTPOCTaTHKH
JIM3JIEKTPUKOB. ' paHUYHbBIC yCIOBUs HAa rPAHULIE
paszena " IMPIIeKTPHK-THIIICKTPHUK" u
"IIPOBOAHUK-TIUIIIEKTPUK".

DHeprusi CHCTEMbl 3apsUKEHHBIX HPOBOIHHUKOB.
Oneprust KoHAeHcaTopa. IImOTHOCTH OJHepruu
UEKTPOCTATUYECKOTO TOJIS B IUDJICKTPHKE.

OIIK-2,
1IK-10,
IIK-12

Dnexmpuueckutl
MoK

[locTostHuBIN
JNeKTpUYec-
kuit  Tok (2
yaca)

DJEeKTPUYECKUH TOK. YCJIOBHS CYLECTBOBaHUS
toka. Croponnue cuwibl. DJ[C raqbBaHUYECKOTO
anemeHta. 3akonbl Oma u [Dxoyns-Jlenna B
mubdepeHnranbHOl ¥ HHTErpanbHOil  dopme.
ConpoTHBieHHEe  NpPOBOAHHMKA. Pabora
MOIIHOCTh ~ JJIEKTpUYECKOro Toka. [IpaBuma
Kupxroga.

OIIK-1,
OIIK-2,
I1K-10,
I1K-12

DIEMEHTHI
30HHOH  T€O-
pUH TIPOBOIH-
MOCTH

(4 gaca)

DJeKTPONPOBOAHOCTh MeTaiuoB. Hocurenu Toka
B MeTajuiax. HemocTtaTroyHOCTh KJIIAaCCHYECKOM
JJIEKTPOHHOM TeOpuH. ODJEKTPOHHBIA Tra3 B
MeTaie. DJeMeHTbI 30HHOM TEOPUH
KPHCTAUIOB.  DJIEKTPOHHAS  TEIUIOEMKOCTb.
30HHAs CTPYKTypa OJHEPreTHYecKOro CIeKTpa
3JIEKTPOHOB. YpoBeHb Depmu. 3aroNHEHUE 30H.
Merawibl, AMDIEKTPUKH,  IOIYIIPOBOTHUKH.
ITonusitue JIBIPOYHOM MPOBOIUMOCTH.
CoOCTBEHHbBIC M TPUMECHBIC IMOJIYIIPOBOIHUKH.
P-n — nepexoz. SIBneHue cCBepXIpPOBOAUMOCTH.

OIIK-1,
OIIK-2,
1IK-10,
1IK-12

Maenummnoe
none

OCHOBBI Mar-
HUTOCTATHUKU

(2 gaca)

MaruuTtHoe rnose. BexTop MarHUTHOM
HHIYKOUH. 3akoH Ammepa. MarHutHoe noine
Toka. 3akoH buo-CaBapa-Jlammaca u  ero
NPUMEHEHHEe K pacdeTy MAarHUTHOTO IIOJIS.
MarHuTHOE ToJIe IPSIMOJIMHEIHOTO POBOJHHKA
C TOKOM. MarHuTHOe mOJe KPYrOBOTO TOKAa.
OCHOBHBIE ~ ypaBHEHHS ~MAarHHTOCTATHKH B
BaKyyMe. 3aKOH NOJIHOro Toka. OmpeneneHue
CMHUIBl CHJIBI TOKa. JIBM)KEHHE 3apsKeHHOMH
YacTHILbl B MarHUTHOM noste. Cuiia JlopeHna.

OIIK-1,
OIIK-2,
I1K-10,
I1IK-12

Butok C
TOKOM B
MarHUTHOM
noJjie. Marne-
THKH.

(2 gaca)

Pamka ¢ TOKOM B OTHOPOIHOM MarHHTHOM IIOJIE.
MomenT cun, AEHCTBYIOIIMX Ha  paMKy.
MarHuTHbIH JTTIONTbHBIN MOMEHT.
IoTeHnuaneHast SHEPTHS BHTKA C TOKOM BO
BHEIIHEM MAarHUTHOM Iojie. HamarHuueHHOCTH
BelecTBa. HampspkeHHOCTh MAarHMTHOTO ITOJIS.
HarmpspkeHHOCTh  MarHHTHOTO TOJSL  JJTHHHOTO
COJIEHOHM/IA. IToTox BEKTOpa MarHUTHOM
HHIYKIIAK gepes CEUeHue COJIEHOM1A.
WHIyKTUBHOCTB JUTMHHOTO COJIEHOM1a.
OCHOBHBIE ~ ypaBHEHUS MAarHUTOCTATUKH B
BelecTBe. ['paHWYHBIe yCIOBUs. TeXHHYECKHE
TIPUIIOKCHUS 3aKOHOB MarHUTOCTATHKH.
MarHeTHku: [apaMarHeTHKH, JUAMArHETHKH,
(eppoMarHeTuky, aHTH(eppOMarHETHKH.
CoBpeMeHHBIE ~ HPEICTAaBICHUS] O  IPUPOJE
(eppoMarHeTusma, TOHATHE 00 OOMEHHOM
B3aMMOJICHCTBUM KaK NPHYMHE MOJIEKYJISIPHOTO
nois. JloMeHHasi CTpyKTypa (eppOMarHeTHKOB.
Texumueckas KpuBast HAMAarHUYUBAaHUS,
THCTEpE3NUC. MonexkyisipHoe nosie B
anTHdeppomarseTikax. OeppuTsL.

OIIK-1,
OIIK-2,
1IK-10,
1IK-12

SBnenue
3JIEKTPOMarHu
THOM MHAYK-
IUH

(1 gac)

SIBnenue 3JIEKTPOMAarHUTHOM WHAYKIUH.
Ipasuno Jlenna. CamonHayKIms, K0d)GHUIHEHT
CAMOMHIYKLIMH. MarHuTHas OSHEprus TOKa.
OObeMHasi IUIOTHOCTh AHEPIMHM  MAarHUTHOTO
momsi. B3auMHas  MHAYKTHBHOCTH — CHCTEMBI
MPOBOJHUKOB, UX 3HEPIUsl.

OIIK-1,
OIIK-2,
I1K-10,
I1K-12

YpaBHeHus
Makcaeina
(1 gac)

Cucrema ypaBHEHUH Makcaemia B
i depeHuanbHOl U MHTerpaabHOR  (opme.
Tok cMmeleHns. DIeKTPOMArHUTHBIC BOJIHBI.

OIIK-1,
OIIK-2,
1IK-10,




1IK-12

Bonnosas
onmuxa

Uutepdepen-
s BOJIH.
(2 gaca)

WnTepdepeHiuss  MOHOXPOMATHYECKHX — BOJIH.
KBasuMoHOXpoMaTHUeCcKie BONHBL BpemenHoe
u CIIEKTPaJbHOE paccMoTpeHue
uHTep(EPeHIIMOHHBIX  sBIeHUH. [IprMeHeHHe
nHTep(epeHINH B (U3HKE U TEXHUKE.

OIIK-1,
OIIK-2,
I1K-10,
I1IK-12

Judpakius
BOJIH
(2 gaca)

Ipunumun T'roiirenca-®penens.  [pubmmxeHue
Openens. Wnrterpan u mubpaxums Ppeners.
Ipocreie 3amaun gudpakuun: Jupakuus Ha
KPYIJIOM OTBEPCTUM; AU(DPAKIUs HA OIHOH M
MHOTMX menax. JludpaxkuuoHHas —peluerka.
Judpaxmus DpayHrodepa H  CIEKTpaIbHOE
paznoxenue. JluppakuMOHHAs peIIeTKa Kak
CIIeKTpasbHbIl TpUOOp, ee pa3pelnTebHas
CIIOCOOHOCTB.

OIIK-1,
OIIK-2,
I1K-10,
IIK-12

DnexTpoMars
UTHBIC BOJTHBI
B BEIL[ECTBE

(2 gaca)

Pacnpoctpanenue cBera B Bemectse. Jucnepcus
ceera. [Tornmomenue ceta. I[Ipo3paunsie cpensl.
TMonspu3amnys BOIH IMPH OTPa)KEHHU. DIIEMEHTHI
KPUCTAJUIOONTHKH.  DJEKTPOONTHUYECKHE U
MarHUTOONTHYECKUE  SBJICHUS. DneMeHTHI
HEJIMHEIHOW ONTHKH: caMO(OKYCHPOBKA CBETa,
reHepanus ONTHYECKUX TAPMOHHUK.

OIIK-1,
OIIK-2,
I1K-10,
IIK-12

Keanmosas
Qusuka

DKCIepUMEH-
TaNbHOE
00oCcHOBaHME
uaeu
KBaHTOBOM
TEOpHH,
(oToHBI

(2 gaca)

IIporuBopeuns KIIaCCHYECKOI ¢bu3nKH.
OcHoBHbIe nzen kBaHToBaHWA. OmnbITEl PpanHka
u I'epua, onsitsl lltepna u I'epnaxa. IIpaBuio
yactoT bopa. JluHeWwarble CHEKTPHI aTOMOB.
IIpuHIMI COOTBETCTBUS. DHEPIUs M HMITYJIbC
cBeTOBBIX KBaHTOB. ®Dotoaddexr. Dddext
Komnrona. OneMeHTapHas KBAaHTOBas TEOPHUS
H3TydeHus. BBIHyXIEHHOe H  CIIOHTaHHOE
H3ITy9IeHUE (boTOHOB. Koadpduunents
Ditnmreitna. TeroBoe u3y4eHHe.

OIIK-1,
OIIK-2,
I1K-10,
I1K-12

Kopnyckymsip
HO-BOJIHOBOM
JTyan3M
(2 gaca)

Tunore3a ne bpoitns. udpaxims 37I€KTPOHOB.
Huobpakuuss HeWTpoHOB. Mukpodactuia B
nByieneBoM uHTEpdepomerpe. COOTHOIICHHS
HEOIpEeIeICHHOCTEN. Onenka OCHOBHOT'O
COCTOSTHMSI aTOMa BOAOPOJA M DHEPTUU HYJIEBBIX
KonebaHuit OCLIJLIATOpA. OO0BbsicHeHNE
TYHHENBHOTO 3(@deKTa M yCTOWIHMBOCTH aToma.
BomHoBbIe CBOMCTBaA MUKPOYACTHI] u
COOTHOLICHUSI  HeompexneneHHocTeil. HaGopsr
OJIHOBPEMEHHO U3MEPSIEMBIX BEIMYMH.

OIIK-1,
OIIK-2,
1IK-10,
1IK-12

KBantoBoe
COCTOSIHHE.
YpaBHenue
IlIpenunrepa
(2 gaca)

3ajanue COCTOSIHMS MHKPOYACTHIIBI, BOJHOBAsS
GbyHKIHS, eé CTaTUCTHYECKHI CMBICIL.
Cynepno3unus COCTOSIHUN B KBAHTOBOI TEOPHH.
Awmmaryna BEPOATHOCTH. VYpasHenue
Ipenunrepa. CrauuoHapHoe YpaBHEHHE
Ipenunrepa, CTallMOHapHbIE COCTOSTHHSL.
Yactuia B OJHOMEPHOW NPSIMOYTOJIBHOHM sMe.
IMpoxosaeHne 9acTHIBI HaJ W O] OapbhepoM.
T'apmonnueckuii  ocuunaTop. CTaTHCTHYECKOE
OITMCAaHHE KBAHTOBOM CHCTEMBI, Pa3IMuUs MEKITY
KBaHTOMEXaHUYECKON u CTaTUCTHYECKOM
BEPOATHOCTSIMH.  Bo3oHBI W (epMHOHBI.
@OyHKIMM ~ CTATHCTHYECKOTO  pachpeseNneHus
Bbose-Oiinmureiina n Pepmu-/Iupaxa.

OIIK-1,
OIIK-2,
I1K-10,
I1K-12

Duszuka amoma
u sa0pa

Atom (2 gaca)

Yactuna B cdeprdeckd CHMMETPUYHOM IOJIE.
BopmoponononoOHeie  aTOMBL.  DHEpPreTHdecKue
YPOBHH. TMoTennuans! BO30YXKICHHS,
voHmzanuy.  CHeKTpbl  BOJOPOJOIOIOOHBIX
aTtoMoB. [IpocTpaHCTBEeHHOE pacIperereHue
JNIEKTPOHOB B arome Bojpopona. CrpykTypa
JNIEKTPOHHBIX YPOBHEH B CIOXKHBIX aToMax.
Tunsl cBA3M 27€KTPOHOB B artomax. llpuHumn
TMaymu. Ilepuonuueckas cuCTeMa XMMHUYECKUX
JJIEMEHTOB.

OIIK-1,
OIIK-2,
1IK-10,
1IK-12

ATOMHOE PO
(2 gaca)

Crpoenne aTOMHBIX siaep. PeHoOMeHOTOTHIeCKHe
MOJIENH s7Ipa: Tra30Basi, KalenbHas, 000J04Has.
SnepHble  peakumu. MexaHM3MBI  SIACPHBIX
peaxImit. PanunoaktuBHbIE TIpeBpaIeHHs
ATOMHBIX sjiep. Peakims siepHOro JeneHus.
Lennas peakuus aeneHus. SnepHsiii peaktop.
IIpo6aema HCTOYHUKOB SHEprun. TepMosiepHbIe
peakiuu.  OHeprus  3Be3f.  YIIpaBiseMblit
TEPMOSIICPHBII CHHTE3.

OIIK-1,
OIIK-2,
I1K-10,
I1K-12

DeMEHTHI

BonnoBsle (hyHKIUH CTAIIOHAPHBIX COCTOSHUH.
VYpaBHenue  lllpenunrepa  npu  HaJIMYUU

OIIK-1,




KBaHTOBOM Bo3MyieHuid. [lepBoe mpuOMIKEHHE TEOPHU OIIK-2,
IIEKTPOHUKH BO3MYIICHHH. Bepo;{TvHocn,“ nepexofa. | rx 1,
Koadpduunents DitHiuTeiiHa JUTSE
(2 qaca) HMHIYLUPOBAHHBIX IIEPEXOJ0B B [IBYXYPOBHEBOI 1IK-12
cucreme. IlpumHnum  paGoOTEI  KBaHTOBOTO
reHepaTopa. TBepIOTelbHBIE U TIa3opa3psHblE
nasepbl. Meroabl Tpex ypoBHel. IlpunoxeHus
KBaHTOBOH DJIEKTPOHUKH.
9 Coepemennast 6 CoBpeMeHHas Bemectso  m mome.  Arommo- | OfTK-1,
Qusuueckas dusnueckas MOJIEKYJISIDHOE CTpPOEHHE BellecTBa. ATOMHOE OIIK-2,
apo. OneMeHTapHbIE YaCTHUIIBL.
Kapmuna mupa KapTuHa Mupa BsaumonpespareHus YaCTHII. CuibHOE, HK']'O’
(6 ‘-IaCOB) JJIEKTPOMArHUTHOE, Cllaboe M TIPaBUTALMOHHOE 1IK-12
B3aumogeiicteua. Mepapxus B3auMopaeicTBusL.
Enunas teopus matepun. dusnueckas KapTuHa
MHpa KaK Gunocodckast KaTeropus.

6. Codepircanue npakmuueckux 3aHAmMuUIl

[leapt0 MpaKTHYECKOTO 3aHATHS SBISETCA (OpMUpPOBaHME Yy CTYICHTA
MPAKTUYECKUX YMEHUM U HABBIKOB — MPOPECCUOHAIBHBIX (YMEHHUH BBITOIHATH
OTIpEJICICHHbIC JICUCTBUS, OIEpaluy, HeoOXoAuMble B MpodeccHoHATLHOM
NeATEeILHOCTH) WM YYeOHbIX (YMEHUH pemaTh yueOHbIe 3a1aud, HEOOXOIMMbIE B
nocjeayoueil yaeOHoM JesiTeNbHOCTH).

Ne | Pazgen Yacpl | Tema Kparkoe conep:xanue ®opmynpyembie
n/n | JMCUUIJIHHBI NMPaKTHYECKOT0 KOMIeTeHI !
3aHATHSA
1 Dusuveckue 9 Kunemaruka Wsydenne 3akoHOB moctymarensHoro u | OQfJK-1,
BpalaTejIbHOTO JBWKCHUA
MOCTYNATEIBHOTO U OIIK-2
OCHOBbL MEXAHUKU Y MaTepUalIbHOW TOYKU I10 OKPYXKHOCTH, TIK 10’
BpalllaTE€JIbHOIO yrioBas W JIMHEHHas CKOpOCTH U B
JBIDKCHUS YCKOpEHHUSL. 1IK-12
2 Cmamucmueckas 9 OcHoBHBIE ~ ypaB- | M3yuenue pacnupenenenue Monexyn rasa | Q[TK-1,
Pusuxa HEHHS MOJIEKYJISp- 10 CKOPOCTH MakcBella, H30IpOLeCCHl B OITK-2,
4 o rasax, TeopeEMa o pacnpeneicHue HK 10
MepmMoOUHAMUKA HO-KMHETHIECKOU MPOIIECCOB ~ JHEPTHMH 110  CTENCHH e
TEOPHUH, YPABHEHHUE | cBOOOABI MOIEKYI, SIBIICHHE MEpEHOCa. I1IK-12
COCTOSTHUSI HJI€aTb-
HOTO Ta3a

7. Cooepircanue n1ad6OpamopHvIX 3aHAMUILL

[{enssMu BBITIOJTHEHHSI TAOOPATOPHBIX PA0OT SBIISFOTCS CIICAYIOINE:

— JKCIEPUMEHTAIBHOE TOATBEPKICHUE W MPOBEPKA CYIICCTBYIONTUX HAYIHO-
TEOPETUUYCCKUX  TOJOKEHUH TIPU  TPAKTHUYECKOM OCBOCHUH  CTyJACHTaMU
M3y4aeMbIX JUCITUTIINH;

— TpUOOpPETCHHE HABBIKOB MCCIICIOBAHUS IIPOIICCCOB, SIBICHHH M OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOU TUCIUTIINHBL

— OBJIQJICHUE TEXHUKOW SKCIEPUMEHTHPOBAHUS B COOTBETCTBYIOIICH OTpaciu
HAyKW W TEXHHUKHU, NPUOOPETEHHUE HABBIKOB CAaMOCTOSATEIBLHOW pPabOThI C
7a00paTOPHBIM,  TEXHOJOTUYECKHM, HW3MEPUTEIBHBIM  O0OpYJIOBaHHEM U
npudopamu;

— YCHJICHHE TPAKTHYECKOW HaIpaBICHHOCTH 00pa30BaTebHOTO TpoIlecca,
MpaKTUYECKass peanm3alis TOJYYCHHBIX 3HAHUW Ui PEIICHUS  y4eOHO-
WCCJICIOBATEILCKUX, a 3aTEM pealbHBIX JKCICPUMEHTAIBHBIX M TPAKTHYCCKUX

3ajay.
Ne | Pazgen Yace1 | Tema Kparkoe conep:xanue ®opmupyemble
n/n | IMCUUTIHMHBI NMPAKTHYeCKOro KOMIleTeHIIH !
3aHATHS,
J1a00paTOPHOTo

MpPaKTHKyMa




Duzuueckue 4 H3zmepenne JIMHENHBIX | O3HAKOMHTHCS [¢ yerpoiicteom | OfTK-1,
OCHOBbI pa3MepoB ONTHMETPOM | ropu3oHTambHOro  omrumerpa UK, OITK-2,
UKT. MIPOBECTH HU3MepeHue TOJILL[HBI
MEXAHUKU QIFOMUHUEBOH (DOJIBIY M CTATHCTHYECKYIO 1IK-10,
00paboTKy pe3yIbTaToOB npsvoro | [7K-12
U3MEpPEHHUSL.
4 W3yuenune 3aKOHOB | DKCIIEPUMEHTAIBHO IPOBEPUTH BTOPOM
OUHAMHKA M KHHEMaTHKH | 3aKOH Herotona u YypaBHEHHUS
MOCTYIATENbHOIO JBIKEHHUS | PaBHOYCKOPEHHOIO IpsMOJIUHEHHOro
Ha MaliuHe ATBya. JIBHIKEHUSL.
Wsydenne BpamartensHoro | Ha  mpumepe  ABIDKeHHS — MasTHHKA
JIBMDKEHUS TBEPJIOTO Tea. Oo6epbeka uzyqaercs JIMHAaMUKa
BpAIaTeILHOTO JIBIKEHUS TBEPOTO Tela.
6 OcymecTBistercs JKCIIepHMEHTANIbHAS
IpoBepKa OCHOBHOT'O 3aKOHa
BPAIaTEIbHOTO JBHKEHUSL.
OmnpeneneHue O3HaKOMHUTECSI C SBIGHHEM YyJaapa Ha
K02 GULHEHTOB npUMepe COyAapeHUs MOJBEIICHHBIX Ha
BOCCTAHOBJICHUSI U BPEMEHM | HUTH  ImapoB.  IIpoBeputrb  3aKoH
COymapeHust YIOPYrHX | COXpaHEHHs  HMIylbca  (KOJMYECTBa
LI1apOB. MBIDKEHUS) U ONPEICNUTh KOIP ULIHEHT
4 BOCCTaHOBJICHVSI DHEPTHU IIpU ynape, He
SBISIIOIIMMCSL  a0COJIIOTHO  YIPYTHM.
OLEHUTh TOTrPEIHOCTH B OIpeeIeHUI
kod¢dunuenta BOCCTaHOBJICHUS u
BPEMEHHU COyIapeHus! yIPYTHX IIapoB.
Cmamucmuueckas 4 OmnpenenexHue cpeaneil | OsHakomutsCst ¢ Teopueit  meroma | OQf[K-1,
Pusuka u JUTHHBI npobera U | ompexmeneHHs cpemHel JIMHBI CBOOOIHOTO OIIK-2,
3¢ PEKTUBHOTO nuaMerpa | mpooera, 3¢ PEKTUBHOTO nmamerpa
MepMOOUHAMUKA MOJIEKYJI BO3yXa. MOJIEKYJIbI BO3AyXa MO K03(hdHUIUEHTY 1IK-10,
BHYTpPEHHEro TpeHHs (Kod(HIMEHTY IIK-12
BSI3KOCTH) u SKCIIEPHMEHTAIBHO
OIIpeJIeUTh CPeIHIO0 JIUHY CBOOOJHOIO
npobera W d(QGEKTUBHBIA  IUaMeTp
MOJICKYJIBI BO3yXa.
INomyuyenne u wu3MepeHue | O3HAKOMHUTBCSA C METOAAMH IOTydYEHHS U
BaKyyMma. H3MEpPEHUS BaKyyMa. Ompenenuts
4 CKOPOCTh ~ OTKaukH  (pOpBaKyyMHOTO
Hacoca.
OmnpeneneHre  OTHOLIGHHS | OKCHEPUMEHTAIEHO OIpeNeNTh
TEII0EMKOCTEH Co/C, | ornomenne C,/C, UL BO3yXa W
6 METOZIOM Knemana- | cpaBHHTh IIOIydeHHBIE pe3yIbTaThl C
Jle3opma. BBIBOZIAMH  MOJIEKYJIIPHO-KHHETHIECKON
TEOpPHU T'a30B.
OmnpeneneHue H3yuenue TeopHu BA3KOCTH KUIKOCTH U
ko3 dunnenTa BSI3KOCTH | ompereieHne KodpuuuenTa BsI3KOCTH IO
metogoM CTokca. CKOPOCTHU TaJIcHUs B Hell Imapuka (MeTox
4 Crokca).
Dnexmpocmamuxa 12 Onpenenenne Hzyunts (bmn:{ecxnn npuHtun geiicreust | OfTK-1,
COIPOTHBIICHUS u|u yoTpoficTea TaieBaHOMETpA | 7R o
YyBCTBUTEILHOCTH MAarHUTO3IEKTPHIECKOH CHCTEMBL.
rajbBaHOMeTpa OKCIIepIMEHTAIBHO ~ OIPEIENUTh  €ro 1IK-10,
MAarHUTOIEKTPUIECKOI COIPOTUBIICHHE U YyBCTBHTEIHHOCTD. I1K-12
CHCTEMBL.
QﬂeKmpuquKmZ 1 I'panynposka U3syuuts KoHKpertHble sBnenus B cmae | OQJTK-1,
mox TEPMOIICMEHTA. IBYX pasHBIX MeTawioB. lccienoBaTh OIIK-2,
3aBUCHMOCTD TepMOTOKa B
TEPMOAJIEMEHTE oT TeMIepaTypbl TIK-10,
ropsYero  cmas NP IIOCTOSHHOW ITK-12
TeMIepaType XOJIOAHOTO CIiasl.
1 U3yuenue Merona | O3HaKOMHTBCS C METOJOM KOMIICHCALIMH
KOMITEHCAIIUU U | HampspkeHuid u usmeputb I/]C snemeHTa.
IIPUMEHEHHUE ero TS
H3MEpPeHUs. MaJIbIX
EKTPOJABIKYIIUX CHIL.
1 Wsmepenne manbix DJC ¢ | U3yunts KOMIIEHCALIMOHHBINA METOJ
MOMOIIBI0  TIOTeHuuomerpa | usmepenus S/C.
MIOCTOSTHHOT'O TOKa
1 CHstre aHogHoi | MccnenoBarh BOJIBT-aMIIEPHbIE
XapaKTEePUCTHKH XapaKTePUCTHKU BaKyYyMHOTO JTHOA.
JBYJIEKTPOJHOHN JTaMIIBL.
1 HW3yuenne pabotel | Uzyunts SIBJICHUS B KOHTaKTe
MOJTyIPOBOJAHHKOBBIX 3JIEKTPOHHOIO u JILIPOYHOTO
BBIIIPSIMUTENCH. MOJTyIIPOBOAHHKOB (p-n HIEPEXOn).
ITocTpouTs 3KCIEPHUMEHTANBHYIO BOJBT-
aMIIEPHYIO XapaKTEepUCTUKY




TIOJYIIPOBOTHHUKOBOI'O BBIIIPAMMUTEIIA.

Usyuenne 3aBucuMOCTH | O3HAKOMHUTBHCSI C  30HHOM  Teopuel

CONpPOTHBIICHUS] METAJUIOB U | TBEPAOTO Tena. Ornpenenutsb

MOJTYyIPOBOAHUKOB OT TeMIepaTypHblil Ko dHIHeHT

TeMIepaTyphl. CONPOTHBICHUS ~ MEAM W LIHPHHY
3aIpElICHHON 30HBI  IOJIYNPOBOAHHUKA.
OO0paboTaTh  pe3yibTaThl  M3MEPEHUs!
merogqomM MHK Ha OBM.

W3yuenune KEHOTpOHHOro | M3yuurts TIPUHLIUIT JeUCTBUSA u

BBIIPSIMUTEIIS. IpIMEHEHHE KEHOTPOHHOTO
BBIIPSIMUTEIIS.

W3yuenune pa6oter | U3yunth TIPUHLIUIT JIeUCTBUS

9JIEKTPOHHOTO JNIEKTPOHHOTO  ocnmuiorpaga U €ro

ocrutorpada. MPaKTHYECKOE IIPUMEHEHHUE.

W3yuenne cpoifctB | M3yunth 3aBHCHMOCTh MAarHuTHOM

¢deppomarneTnkoB. CHATHE | MPOHHIAEMOCTH (eppoOMarHuTHOTO

TNIETJIIN TUCTEpE3UCa.

BEIIECTBA OT TEMIIEPaTypbl, ONpPEIEIHTh
ero Touky Kropu. O3HakoMUTbCH C
METO/IOM MOJIYYEHHUsI TIETIIH THCTEpe3kca 1
OIpPE/CICHUS. OCHOBHBIX XapaKTEPHCTHK
(heppOMarHUTHOTO BELIECTBA.

Onpenenenue
TOPU30HTAJIbHON
COCTaBJISIIOIIEH MAarHUTHOIO
moJist 3eMiIu.

O3HaKOMJIEHHE C OJHHM H3 METOJOB
U3y4EHUs. MaTHUTHBIX IIOJICH M OZHHUM H3
METOJIOB  OIPEJIENCHHUsI TOPU3OHTAIBHOI
COCTaBILSIIOIIEH HMHIYKIWH MAarHUTHOTO
noiast 3eMIM € TOMOIIBIO TAaHIEHC —
Oyccoist.

Macnumnuoe none MogemupoBanue 1 u3ydenre | O3HAKOMHUT CTY/IEHTOB C HCTONb30BaHUEM | ()]], K-1,
JIBHOKCHUS 3apspkeHHbIX | OBM s momenupoBaHusi Qu3HUECKHX OIIK-2,
YacTHIL B | IPOIECCOB M HCCIENOBAHMA MX IIPU
9JIEKTPOCTATHYECKOM IIOJIE C | Pa3IMYHBIX MAPaMETPax. TIK-10,
nomomipio DBM. TIK-12
W3zyuenue JBmwKkeHNs | O3HAKOMHUTB CTY/IGHTOB C HCIIOJB30BAaHUE
3apsDKeHHBIX  dacTul B | OBM  1d  ompeneneHms  mapaMeTpos
HCKYCCTBEHHOM (hu3HIecKoro mporecca 1o ero Buiy.
JJIEKTPUYECKOM TI0J€ U B
TPaBUTAIIHOHHOM none
3emin - onpejeneHne
OTHOLIEHHMs 3apsAja K macce
HEH3BECTHOIO f7pa MO €ro
TPAeKTOPUM B Kamepe
Buiscona.

Boanosas onmuxa Onpenenenue Manblx | M3yuuts OJIMH us | O] ]('_]_7
pasHocTeit nokasaTeneil | MHTephepOMETPHUECKUX METOJIOB, | ) I1K-2,
MIPETOMIICHHUS MO3BOJISIIONIMX ~ PETHCTPUPOBATh  Mallble
unaTeppepomerpom MI'P-1. Pa3HOCTH NOKa3aTeNlell MPeJoMIIECHHS]. TIK-10,
N3yuenune quCTOTH | O3HAKOMHUTBCSA C MNPUHIUIOM JEHCTBUS 1IK-12

00pabOTKM TOBEPXHOCTH C
nmoMouiblo uHTEpdepomerpa
JIunnuka.

natepdepomerpa  JluHHWMKAa W ero
PUMEHEHHEM [T KOHTPOJSL YHCTOTHI
00paboTKH MOBEPXHOCTEH METAJUTMUECKUX
U3AENuil.

OmnpeneneHye JIMHBI BOTHBI
C TOMOIIBI  Au(paKIuu-
OHHOM peleTKu.

W3yuuts  sBIeHME  AU(PAKIMH B
napajuieNIbHBIX JlydyaX Ha TNpoCTeHmen
IU(PAKIMOHHON pelleTke W ONPEIeNuTh
HEU3BECTHBIC IIMHBI BOIH CHEKTPATbHBIX
IMHUH U paspemaionrylo  CHOCOOHOCTh
peLIEeTKH.

Onpenenenne KOHIEH- | V3y4ursb SIBJICHHE €CTECTBEHHOTO

TpalMM  pacTBOpa caxapa | BpaIlCHHMs IUIOCKOCTH IOJSIPU3ALMH CBETa

MOJSIPUMETPOM. U METOAWKY W3MEpEeHHs HEU3BECTHOM
KOHIEHTPALHH pacrtBopa caxapa
HOJISIPUMETPOM.

MaruuTtHoe BpaiueHne | V3y4uTh siBICHHE MArHUTHOTO BpAICHHS

[UIOCKOCTH ~ TOJISIPH3aLMK | IUIOCKOCTH MOJSPH3ALUH.

(3 dext Dapanes).

WsyueHne BHYTpeHHHX | W3yunth  sBIeHMe  HMHTepdEpeHLHH

HANpPsDKEHUH B TBEPIbIX | MONAPH3OBAHHBIX JIydel; O3HAKOMHUTHCS €

Tenax OINTHYECKUM | MeTogaMu  «(DOTOYIPYrocTW» U ero

METOJIOM. [PAaKTUYECKUM IPHMEHEHHEM.

HccnenoBanue MOTIIOMIEHUS
U OTpakeHHMs CBeTa IpH

O3HaKOMHUTBCS C OOIIMMHU TNPHUHIUIAMHI
¢dortomerpun. IlomyuuTh CIEKTpaIbHYIO

[OMOIIY  YHHBEPCAIBHOTO | XapaKTEPHCTHKY oOpasia.

(botomerpa.

W3mepenne nokasarenst | VI3ydnTh 3aKOHBI MPENOMIICHHS CBETa.
OpenoMIeHUs  KUAKOCTeH | O3HaKOMHTBCS — C [POMBILIICHHBIM

pedpakToMeTpoMm.

pedpakromerpoM  AbGe. Onpenenuts




HOKa3aTeNu [PEJIOMIICHHS psina
SKUIKOCTECH.
1 OnpeaeHeHHe paauyca O3HAKOMHTBCS C SIBJICHUCM
KPUBHU3HBI JIMH3bI C I/IHTepqﬁ)CpeHHI/II/I B TOHKHUX IPO3pAYHBIX
IIOMOIIBIO KOJICIT HeroToHna. H30TPOITHBIX IIJIaCTUHKaXx, Korja
uHTepdepeHIInOHHAs KapTHHA
JIOKaJIM30BaHa Ha IMOBEPXHOCTH TOHKOI'O
2 KJIMHA  (TI0JIOCHI  PaBHOM  TOJILIMHBI).
I/I3y‘II/ITL JAHHOC SBJICHHC C IIOMOIIBIO
KOJICIQ HeroToHa un OnpeaciuTh pagunyc
1 KPUBHU3HBI JINH3BL.
Or[pe;[eneHHe TEMIIEPATYpPhI I/I3y‘II/ITL 3aKOHBI TEIUIOBOI'O H3JIYyUCHHS,
HArperbiXx Tejd C MOMOLIBIO | paboTy — ONTHYECKOro  mapamerpa M
HPOMETpA. M3MEPHTh C €ro IMOMOIUBIO TeMIepaTypy
HAarperoro  Tema  (COMpalM  JIaMIIBI
HakKaJlMBaHUs [PU Pa3HBIX 3HAYCHUAX
M10JIBOJIMMOM K HEH MOIIHOCTH).
7 Keanmosas 3 Usyuenne Gotoarddekra. H3yunts 3aKOHBI sremrero | OQJ7K-1,
Pusura tdoroadpdexra.  Onpenenutrs  pabory OIIK-2,
BBIXO/1a DJICKTPOHA U3 METaJLIA.
1IK-10,
Hccnenosanue cnekrpa | M3yduTb TEOPUIO CIIEKTPOB W3IIydEHHUs, 1IK-12
3 HCOHa C TIIOMOIIBIO TIPUHIUAIT HeﬁCTBHH CTHJIOCKOIIA,
crunockona CJII-1. 9KCIIEPUMEHTAIBHO HCCIIEN0BATh CHEKTP
HEOHA.
Onpenenenue 1IUHBL BOJHBL | V3y4uTh TEOPHIO CIIEKTPOB AaTOMOB M
3 JIMHUH B CIIEKTPE PTYTH. MOJIEKYIL. O3HAKOMUTLCSI C OINTHYECKOU
CXEMOM M KOHCTPYKLHMEH CHEKTPalbHOro
arnmnapara (cTunomerpa CT-7).
Onpenenuts JUIMHBI BOJH JIMHUA B
CIEKTpEe PTyTH U CPaBHUTb HUX C
COOTBETCTBYIOILLIUMHA JJIMHAMH BOJIH,
B3ATBIMHU U3 CIIpABOYHHUKA.
O CICIICHUC TEMIICpATypPhl M3yuuTh 3aKOHBI TEILIOBOTO M3JT YCHUA,
p patyp. Y y
HarpeTbiX TeJl C IMOMOLIBI0 | pabOTy  ONTHYECKOro  mapamerpa |
MUPOMETpA. U3MEPUTH C €r0 INOMOILBIO TEMIEpaTypy
Harperoro  Ttena  (COMpajad  JIaMIIbl
HakaJliBaHus MPH pa3HbIX 3HAYCHUAX
TOJIBOAMMO# K HEH MOIIHOCTH).
I'pagyupoBka crexktpockona | O3HAKOMHUTBCS c METOAUKON -
usuKa amoma paayup P ,
uﬂapa n OIpEaeICeHUEC UIMH BOJH TrpagyupoBaHUs HIKaJIbI CHEKTPOCKOIIA, C 0]7](_2
TIMHUN CIIEKTPOB MeTOIIHKOﬁ TIPOBEACHHUS CICKTPAJIBHOI'O HK 107
HCIYCKaHHH ra30B. aHanm3a. Y
I1IK-12
9 Coepemennast 2 Omnpenenexue Msyunuts ocHOBBI Teopuu kocmudeckoro | OfTK-1,
¢u3uquk_a}Z HUHTCHCHBHOCTH H3JIY4YCHUA. O3HAaKOMHUTHCS C MCTOOaMH 0]7](_2
KOCMHYECKOI'0 H3JIIY4YCHHUS y perucTpani KOCMU4ECKOIro U3JIy4eHus. HK 107
kapmura mupa MOBEPXHOCTH 3eMITH. Y
1IK-12
8. Camocmoamenvnan paboma cneyuanucma (180uacos)
Ne Tembl, BHIHOCHMBbIE HA Yacwpl ®opma CPC ®dopmupyemble
n/n CaMOCTOAITEIbHYI0 padoTy KOMIIeTCHIM U
1 Kunemamuka 08uUdICeHUs 7 Hoxroropka k naboparopusiM | OITK-1, OIIK-2,
MAMepuanbHol MoYKU paotam u opopunenue otieTa | ryre 10 J7K-12
Jlunamuka 08udiceHuss MamepuaibHoU 8 TMoxroroska x  ;adoparopusv | OfTK-1, OITK-2,
2 mouki pabdoram 1 oopmiIeHHE OTYETa TIK-10. TIK-12
f
3 Kunemamuka u OUHAMUKA 7 Hoaroropka k naboparopusim | OJTK-1, OIIK-2,
8paUaAMeNbHO20 06UIICCHU paboTam i odopMIeHHE OTIeTa TIK-10, I[IK-12
abconomno meep0oeo meia
3axon coxparnenue suepeuu 8 Hoxroroska k maboparopusm | OJIK-1, OIIK-2,
4 pabotam u oopmiIeHHE OTUETA TIK-10. TIK-12
T'apmonuueckue Korebanust u 601HbL 7 Hozaroroska x maboparopubiM | OfTK-1, OIIK-2,
5 pabotam u opopmiIeHHE OTUETA TIK-10. TIK-12
Ochoebl mepmoOUHAMUKU 8 Hozaroroska x maboparopubiM | OfTK-1, OIIK-2,
6 pabotam 1 oopMIIEHHE OTYETa TIK-10. TIK-12
Pacnpeoenenue Maxkceenna u 7 Hoxproroska k maboparopusm | OJIK-1, OIIK-2,
7 Bonvymana pabotaM 1 oopMIEHHE OTIETa TIK-10. TIK-12




8 Dnepaus INEKMPOCMAMUYECKO20 Hoxroroska x  madopatopusv | OfTK-1, OITK-2,
nons pabortam 1 oopmIICHHE OTYETA TIK-10, TTK-12
Tocmosannviti mok Hoxroroska « maboparopusim | OfIK-1, OIIK-2,

9 pabotam 1 oopMIEHHE OTIETa IIK-10, ITK-12

1 Ipasuna Kupxeogha Ionroroska x maboparopubiM | OfIK-1, OIIK-2,

0 pabotam 1 opopMIIeHHE OTYETa ITK-10, TIK-12
1 3axon buo-Casapa-Jlannaca Honroroska k maboparopubiM | OfIK-1, OIIK-2,
pabotam 1 opopMIIeHHE OTYETa TIK-10, [TK-12
Hesuoicenue 3apsaoa 6 31eKmpuiecKom Hoxroroska « maboparopusm | OJIK-1, OIIK-2,

12 U MAZHUIMHOM HOTe pabotam 1 opopMIIeHHE OTYETA IIK-10, TTK-12
Macnemuxu IoaroToBka Kk 1a0OpaTOPHBIM OH[(‘.]’ 0]7[{_2,

13 pabotam 1 opopMIIeHHE OTYETA IIK-10, TTK-12
3akon 31eKkmpoMasHUMHOU UHOYKYUU Hoxproroska k maboparopusm | OJIK-1, OIIK-2,

14 pabotam 1 opopMIIEHHE OTIETA ITK-10, TIK-12

1 Boanosasa onmuka Hoxroroska « maboparopusim | OJIK-1, OIIK-2,

5 pabotam 1 oopMIIEHHE OTIETA ITK-10, TTK-12
Tennosoe uznyyenue Hoaroroska x maboparopubiM | OfTK-1, OIIK-2,

16 pabotam 1 opopMIIEHHE OTIETa TIK-10, ITK-12
@omonvl u poHoHb Hoaroroska x maboparopubiM | OfTK-1, OIIK-2,

17 paboram 1 ohopmIIeHHE OTYeTa TIK-10, TIK-12
Quszuxa amoma Hoaroroska x maboparopusiM | OfTK-1, OIIK-2,

18 paboTaM 1 o(opMIICHHE OTYETA TIK-10, TIK-12
Keanmui Hoxroropka « naboparopubiM | OJTK-1, OIIK-2,

19 paboram u oopmiIeHHE OTYeTa TIK-10, ITK-12
Domoaghpexm Hoxroroska k maboparopusm | OJIK-1, OIIK-2,

20 paboram u oopmiIeHHE OTYeTa IIK-10, TTK-12

21 Bonnosvie ceoticmea wacmuy Hoxroroska k maboparopuem | OJIK-1, OIIK-2,

pabotam 1 opopMIIeHHE OTIETa TIK-10, [TK-12

29 HoepHvle peakyuu Hoxroroska « maboparopusm | OJIK-1, OIIK-2,

pabotam 1 oopMIIeHHE OTIETa TIK-10, [TK-12
CnexmpanbHblil aHalu3 Hoxroroska k maboparopusim | OJIK-1, OIIK-2,

23 pabotam 1 oopMIIeHHE OTIETa TIK-10, TIK-12
Kocmuueckoe usnyuenue Hoxaroroska x maboparopubiM | OfTK-1, OITK-2,

24 pabotam 1 oopMIIeHHE OTIETa TIK-10, TIK-12

9. I/Icnonb3oeanuepeﬁmuuzoeoﬁ cCucmembnbl OUeHKu 3HaHUU

Onenka 3HaHMNA OOyYaromMXcs MPOU3BOAUTCS Ha ocHOBaHUU «llojoxkeHus o GaibHO-
pPEUTHHTOBOM CHCTEME OICHKM 3HAaHWH CTYAEHTOB U O0ecleyeHus: KadecTBa Y4eOHOro
npouecca» yrBepxkacHHoro pemenneM YMK VYuenoro cosera ®I'BOY BO «KHUTVY».
[Tpotokos Nel2 ot 24 oxts6pst 201 1r. CornacHo «Ilonoxennto» peHTHHT GOpMUPYETCS U3 IBYX
OCHOBHBIX YacTel: mepBasi 4acTh — TEKYIIUH PEeUTHUHT, KOTOPbI olleHuBaeTcs B Oamiax (ot 36
1o 60 OanoB), MOJYYEHHBIX B TEUEHHE CEMecTpa, BTOpas 4yacTb — Oalibl, MOJy4YEHHbIE Ha
sk3amene (0T 24 no 40 6aoB).

IlepBast yactb GopmupyeTcss U3 CIEAYIOUIMX KOMIIOHEHT — KOJUIOKBUYM (0T 6 1o 12
0a/IoB), IUTIOC KOHTPOJIbHAs paboTa Mo pemieHuto 3amad (ot 6 jgo 12 OGamioB), rmIoc
naboparopubie pabotel (0T 24 mo 36 OamioB). CTyneHTH, HE CIABIIUE MPOMEKYTOUHBIC
KOHTPOJIbHbIE TOYKHM (KOJUIOKBUYM -+ KOHTpOJbHasi paboTa) 3a 3TOT BHUJA JEATEIbHOCTH
MOJIY4at0T HOJIb OaJIJIOB.

[Ipu ompenenennu o0me PEUTHHTOBON OIEHKH, MOJTYYEHHBIC OaIbl CYMMHUPYIOTCS U

SIBIISTIOTCSI OTIPEEISIIOIMME TTpH (POPMHUPOBAHUU OLICHKH, POCTABISIEMON B 3K3aMEHAIlMOHHBIE




BEJIOMOCTH ¥ B 3a4ETHYIO KHIDKKY CTYJI€HTA 10 CIASAYIOIIEMY alrOPUTMY: «OTIUIHOY» - OT 87 10
100 GamioB, «xopomo» - oT 73 mo 86 6awIoB, «yIOBIECTBOPUTEIBHO» - OT 60 10 72 Gamios,
«HEYJIOBJIECTBOPUTEIBLHO» - MeHee 60 OaioB.

10. Ouenounvie cpeocmea 011 mMeEKyuLe20 KOHMPONA YCHEBAEMOCHIU,
npomeofcymouuoﬁ ammecmauuu no uMmoz2am 0C60€HUA Oucuunﬂuubl

OHCHO‘{HBIG CpCACTBA I MPOBCACHUA TCKYIICTI'O KOHTPOJIA YCIICBACMOCTH,
MPOMEKYTOUYHON  arTecTaliud  OOYyYaroMIMXCS W WTOTOBOM  aTTECTAIlUU
p33pa6aTBIBaIOTCSI COI'JIaCHO ITOJIOKCHUKO O CDOHI[&X OOCHOYHBIX CPCACTB,
paccMaTpHUBAIOTCSl KaK COCTaBHAs 4acTh pabodeill mporpaMMbl U O(GOPMIISIIOTCS

OTACJIbHBIM JOKYMCHTOM.



11.Hugpopmayuonno-wemoouueckoe obecneuenue oucyununot «/{ono-
HumeJsbHble 21a6b1 PUIUKUY

11.1. Ocnosenas n1umepamypa

HpH U3YUYCHHHU AUCHHUITIHHBI ((IIOHOIIHP[TCIILHI)IC rJiaBbl q)I/I3I/IKI/I» B KaQ4€CTBEC
OCHOBHBIX UCTOYHHUKOB MHq:)OpMaLII/IH PEKOMEHAYETCs HUCIOJIb30BaTh CJICAYIOLIYHO

UTEepaTypy:

Ne

OcHoBHBIE HCTOYHNKH HHPOPMALIHH

KoauuecTBo IK3EMILISIPOB

Apxunos, Buxrop [lannaanesny.

MccnenoBanue siekTpuueckux kosebanuii ¢
MOMOLIBKO  2JIEKTPOHHOIO  ociuiuiorpada
[YueOuukn] : yue6. nocodue / B.IT. Apxunos
[u 1p.] ; Kasanckuii Hai. ucenen. texHod. yH-
T .— Kazansb : U3g-80 KHUTYVY, 2017 .— 90,
[2] c.

66 5x3. B YHUL] KHUTY

Crapocruna, MpuHa AsekceeBHa.

Kparkuii  kypc ¢usuku  a1s  GakanaBpos
[Yuebuuxu] : yue6. nocodue / U.A. Crapoc-

61 sk3. B YHUIL] KHUTY
B Db YHUIL] KHUTY:

2 | tuna, E.B. Bypnosa, P.C. Canbmanos ; Ka- | http:/ft.kstu.ru/ft/Starostina-
3QHCKMH Hall. MCCel. TexHou1. yH-T .— Ka- | Kratkii_kurs_fiziki dlya_bakalavrov.pdf
3anb : M3n-so KHUTY, 2016 — 362, [2] c.
Jloctyn ¢ IP-anpeco KHUTY
Uponos, W.E. Draexrpomaruernsm. OcHOB- DBC «Znanium.comy
HbI€ 3aKOHBI [DnekTpoHHbIid pecype] / U.E. ) .
Mpoaos. — 9-¢ u3t. (31.). — M. : BUHOM. http://znanium.com/catalog.php?bookinfo=5
3 JlaGoparopus 3nanuii, 2014. — 319 c. 39095
Jloctyn u3 mo0oi TOYKH MHTEPHETa Mocjie
peructpauuu ¢ [IP-anpeco KHUTY
O6wmwmii xype ¢pusuku: Yuedbnoe nocodue s OBbC «Znanium.com»
By30B: B 5 tomax Tom 2: Tepmoaunamuka u ) .
mostekynsipuas ¢pusika / Cusyxun J1.B., - 6-¢ | http:/znanium.com/catalog.php?bookinfo=4
4 | 131, ctep. - MuOUM3MATIINT, 2014. - 544 70190

C.

Joctyn u3 moboit TOUkH HHTEpHETa mocie
peructpanuu ¢ [P-anpeco KHUTY

11.2. /lonoanumensvuan 1umepamypa
B KkauecTBe JOMOJHUTENBHBIX MCTOYHMKOB HMH(OPMALUK PEKOMEHIYETCS
MCI0JIb30BATh CJIEYIOLLYIO JTUTEpaTypy:

Ne

JonoaHure/bHble HCTOYHHKH HHPOPMALUH

KoauuecrBo IK3EMILISIPOB

1

Tpodumosa, Taucus MBanosHa.

Pusuka [YueOHMKH] : CIPAaBOYHMK C NpHUMeE-

1 5x3. B YHUI] KHUTVY




pamu pewenns 3anay / T.U. Tpodpumosa .—
M. : [Opaiit : Boicui. oGpasosanne, 2010 .—
447 c.

Tpodumona, Tancus UsanosHa. I k3. 8 YHULl KHUTY >

Ocnosbl (pu3ukn. Boanosas u ksautosas on- | 95C Book.ru
HKa [YueOunku) : yued. nocobue / T.U. Tpo-

B ¢umoa .— M. : Knopyce, 2011 .—215¢. http://www.book.
Jloctyn u3 moGoii TOUKH HHTEPHETA 1ocie
peructpaumy ¢ [P-aapecos KHUTY

Abapaxmanosa, Ansdus Xaitaapossa. 998 9k3. 8 YHULL KHHUTY
JlaGopatopHsiii  NPaKTHKYM 10 JIHCUMIUIHHE
"Ou3uka” ¢ KOMIBIOTEPHBIMH  MOJIC/ISMH

3 [Yuebuuku] : yuebuoe nocobue .— 2 .— M. :
KAV, 2011 .— 124, [3] c.
Kparknii koncnexr aexuuit no ¢pusuxe / Kazan. 5 9k3. 8 YHULL KHUTY
Hay4.-HCceaea. TexHoa. yH-T. Y.1: Mexanuka -

MojtekyaspHas Gusuka. C npuMepaMu 1o teme
4 "HAHOTEXHOJIOMHK M HAHOMAaTepHaIL" W KOH-
TPOABLHBIMH 3amanuaMu .— Kaszaus : Dxo-
uentp, 2011 — 72 ¢.

11.3. dnexmponnsie ucmounuxu undopmayuu
[lpu usyvenun aucumnauubl «/lononuuresnbHble raasbl GU3MKKH» ObUIH HCMONIBb-
30BaHbl EKTPOHHBIC HCTOYHUKH HHpOpMaIHK:

1. OBC «Jlanb» http://e.lanbook.com/

2. 9BC «Znanium.com» http://znanium.com/

3. ObC «KoncynbranT cryaenta» http://www.studentlibrary.ru
4. OK YHUILL KHUTY: http://ruslan.kstu.ru

5.9b YHHULL KHHUTY: http:/ft. kstu.ru

6. ObC Book.ru: http://www.book.ru
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12. Mamepuanvno-mexnuueckoe odecneuenue OUCYUNTUHDL.

MartepuanbHO-TEXHHUECKOE 00eCIIeUeHUE TUCITUTUTMHEI BKITIOYACT:
1. TlepcoHasibHbIE KOMITBIOTEPHI — 18 MIT.

2. Ocmmwtorpader H3013, C1-5, C1-117/1 — 9 .

3. Mocrt noctositnHoro Toka MO-47, MBJI-47 — 5 .

4. I'eneparop curHainoB Hu3kodacTotHerit ['3-112/1, '3-34 — 5 mmT.
5. [Torentmometp mocrosiuHoro Toka II1-63 — 4 mT.

6. [IpeobpazoBarens umirynbcoB [TH/DI13-09 — 4 .

7. YHUBepcaabHbI MOHOXpOMATop YM-2 - 2 mir.

8. Crexkrpomerpst C/111-1, C17 — 3 .

9.Pedpaxromerp UPD-46A — 3 mmr.

10. Usmeputens KOHTaKTHBIN ropusonTanbubiii UK -1857 — 2 mir.
11. UaTepdepomerp Panes — 2 .

12. AmnepmeTpsbl, BOJIbTMETPHI — 24 1T.

13. Obpazoseamenvhvie mexuonozuu

Y4eOHBIM MJIaHOM MPEAYCMOTPEHO 72 Yaca 3aHSITHI B UHTEPAKTUBHON (popme, u3 Hux 18
4acoB — NIPAKTUYECKUE 3aHATHUS, 54 yaca — 1abopaTOpHBIE 3aHSTHSL.

B xome wu3ydeHMs JUCUUIUIMHBI bl1.b.7 ®u3nka, uCHONB3YIOTCSA ClEAYIOLIUE
00pa3oBaTesibHbIC TEXHOJIOTHUH:

Haubonee npuemieMbIMU MEpONPUATUSMHU JUIS BHEIPEHHUS MHTEPAKTUBHBIX METOIUK
o0yueHHs B Kypce (U3HKH SBISETCS JabopaTOpHBIE padOTHl U MpakTHUecKue 3aHATus. OIHAKO
KOJMYECTBO MPAKTUUYECKUX 3aHATUA B TMOCIEAHUE TOAbl PE3KO CcoKpatuioch. llpu
TPEXCEMECTPOBOM Kypce (H3MKM NPAKTUYECKHE 3aHATHUS Ha WH)XXCHEPHOM (aKyiIbTeTe
IIPOBOJSTCS B IEPBOM CEMECTPE B KOIMUecTBe 18 4acos.

[loaToMy oOCHOBHasi J0Js1 HWHTEpPAKTUBHOrO oOOyudeHus Haubosee MPOTyKTHUBHO
UCTIONIb3YyeTCsl Ha JTabopaTOpHBIX 3aHATUAX. Kakaplil mpemnojaBarens BeAEeT OJHY HOATPYIIY,
YUCJICHHOCTh KOTOpOM Bapbupyercss oT 15 mo 18 crymentoB. B wrore moarpymmna
noJpaszieNaercss Ha 5 WM IIecTb OpUraJl 4MCIEHHOCTb JI0 TpexX uesnoBek. Hamuuume Ttakoit
Opurazpl SBJISETCS OCHOBHBIM IIOJIEM JUIsl BHEAPEHHUS AJIEMEHTOB MHTEPAKTUBHOTO oOyueHus. B
npoliecce ornpoca Mo pe3yibTaTaM BbINOJIHEHHON Ja0opaTOpHOil paboThl MpemnojaBarenb JaeT
KaKIOMY CTYJIEHTY OJHOTUITHOE 3aJaHUE C Pa3jIMYHbIMH BapHaHTaMu (HaIllpUMep, ¢ pa3HbIMHU
HalpaBJICHUSIMH TOKOB B JJIEKTPHUECKOW LEeMM), KaKIbld CTYIEHT TMpe/iCTaBlIseT CBOM
HE3aBUCHUMBbIII BapHaHT OTBETa. 3aTeM HJET COBMECTHOE C IpernojaBareieM oOCYyKIeHUE
MIOJIyYEHHBIX Pe3yibTaToB. IIpu 5TOM aKTHBHOCTB MO3HABATEIBLHOIO NIPOLIECCA BO3PACTET

[IpuMepsl HHBapUAHTHBIX 3aJaHUN

ITpumep Nel

[Ipu u3yuenun npasun Kupxroda cryneHtam B Opuraze 1ar0T OJAHOTHIIHYIO CXEMY C
Pa3IMYHBIMM HAIPABICHUSAMU TOKOB B Y3JaX C IOCIEIYIOUIMM COBMECTHBIM OOCYXICHHEM
pE3yNbTATOB.

ITpumep Ne2

Kaxnomy crynenty Opuranbl 3alaloT pas3idyHble HaAIpPaBJICHHUS TOKOB B KaTYIIKe
MarHeTpoHa JUlsl HaXOKIACHHs HAlpaBICHHUs] BEKTOPAa MHAYKIIHMU C MOCIEAYIOUMM COBMECTHBIM
00CyXJI€eHUEM pe3yNIbTaTOB(AUCKYCCHS)

ITpumep Ne3

[Tpu u3yuenun cuisl JlopeHna KaxaoMy CTyAEHTY U3 Opuraisl 3a7ar0T ONpeaeseHHbIE
HAIpPaBJICHUS ABUKECHMS PA3JIUYHBIX JIEMEHTAPHBIX YacTUIl (3JIEKTPOHOB NPOTOHOB A-4yacTHIL,
HEHUTPOHOB) C OTJIUYHOM OpHEHTAIMed MAarHUTHOTO TIOJIA C TOCJIECIYIOIUM COBMECTHBIM
00CYXKJIEHUEM PE3YNIbTATOB (IUCKYCCHS)

[Tpumep N4



[Ipu wmsyuenun sddekra [leHbTEe KaXIOMY CTYIEHTY OpHUrajbsl 3aaloT Pa3IMYHbIC
HampaBlieHUss TOkoB u  KoHTakTHeIXx JJIC ¢ mocimeayromuMm — 00CyXIEHHUEM
PE3YIBTATOB(IUCKYCCHSI)

ITpumep Ne5

IIpy wu3ydyeHum uHTEpPEpEeHIMH KaKJOMy CTYAEHTY JaeTcs 3aJlaHhue HaphcoBaTb
KOT€PEHTHBIE BOJHBI C pa3jIMYHBIM COOTHOLICHHEM (a3bl KojeOaHW C IMOCIEAYIOIUM
COBMECTHBIM 00CYXJICHHEM PE3YJIbTaTOB

ITpuset Ne6

IIpu M3yyeHHH KOCMHUYECKHMX YacTULl KaKJIOMY CTYICHTY 3a[JaeTCsi KOHKPETHOE BpeMs
IpojeTa YacTUL JUIsl TOYHOIO ONpEIENIEHUus MMIIyJbca TOKa B cueTunke ['eiirepa c
HOCJEYIOIUM 00CYXKICHUEM PE3yJIbTaTOB.

ITpumep Ne7

IIpy M3ydyeHUM CHEKTPOB ra3oB Ka)XIOMY CTYAECHTY JIAeTcs 3aJaHue A OObsICHEHUs
IIPOLIECCOB B aTOMeE JUIsl OJJHOW U3 TpexX cepuil o0nacTel crieKTpa

[Tpumep Ne8

[Ipu uM3yd4eHUM METOJO0B M3MEPEHUH JIMHEHHBIX pa3MepoB (OJBIU KAXKAOTO CTYACHTA
Opurajpl IPOCUIM yKa3aTh MPUUUHBI BOSHUKHOBEHMS CIIy4alHBIX U CHCTEMAaTUYECKHX OLIMOOK
IpU MPSAMBIX WIM KOCBEHHBIX HM3MepeHusiX. IlomydeHHble OTBETHI OOCYKIAINCh COBMECTHO C
Ipero/iaBaTeseM.

[Tpumep Ne9

IIpy u3ydeHHH 3aTyXaroUIMX IPOLECCOB KaKIOMY CTYAEHTY 3a/JaBald OJHOTHUIIHbIE
3a/laHus 10 OIPEEICHUIO TapaMeTPOB 3aTyXaHUsl AJIsl Pa3IMYHBIX KOJI€0aTeIbHbBIX MPOLIECCOB C
HOCJIETYIOIUM COBMECTHBIM O0CYX/I€HUEM PE3yJIbTaTOB.

5) [IpakTuueckue 3aHATHS.

Mertoarka UHTEpaKTUBHON ()OPMBI IIPU MIPOBEACHUHU MPAKTUUYECKUX 3aHATUH COCTOHUT B
cnenyromeM. s pemeHus 3aaun 1no Gu3rKe B ayAUTOPUU BBI3BIBAIOTCS K JIOCKE OJIUH WX JBa
CTyJeHTa (IpU HaJM4YMU JBYX JIOCOK), OCTAJIBHBIE CTYJEHTHI PEIIAIOT 3aJady CaMOCTOSITEIBHO
Ha paboueMm mecte. [Ipu ATOM mMojACKa3kW ¢ MecTa CTYACHTY y JOCKM HoompsroTcs. Tak ke
pasperiaercs J1I000My CTYJIEHTY BBIMTH K JJOCKE M JIOMOJHUTH PelIeHHe Ha JI0OCKe MO0 yKa3zaTh
Ha omuOKy oTBevaromero. OcTajabHble CTYAEHTHl pEIIaloT 3aJady Ha pabodeM MecTe.
PemmuBime 3amady Ha MecTe IOKa3bIBalOT CBOE PEUICHHME M MOIYy4aroT oneHKu. [loompsrorcs
HECTaH/IapTHbIE BapUAHTHI penieHnil. Jlomyckaercs AUCKyccus MO MOBOAY BapUaHTOB PEILICHUS.
[ToompurenbHas cucTeMa M y4acTHE BCEH TPYIIIBI B PEIICHUH 33Ja4l CTUMYJIUPYET aKTUBALIUIO
TBOPYECKOTO MpoIecca

DKcKypeuu (¢ yueToM O0bIIOro KOJIUYECTBA CTYAEHTOB Ha MOoToKe okoo 200 yeraoBek)
npoBoAsTCs penko. TemM He MeHee, MaJOYHMCIEHHBIE TPYNNbl HMMEIOT MPEUMYIIECTBO.
[TpoBOaSTCS 3KCKYpCHM IO HOBBIM JIaOOpaTOpHsM Ha Kadelpe, OCHAIEHHbIM COBPEMEHHBIM
00opy/i0BaHUEM, a TaK)Ke B (PU3UKO-TEXHUUECKOM UHCTUTYTE AKaJIeMUHU HayK.
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