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1. llesu u 3212494 AU CIUILIHHBI

[{enpro Kypca sBIAETCSA BOCIIMTAHNE €CTECTBEHHOHAYYHOT'O MUPOBO33PEHUS, KAK
OCHOBHOTO c110c00a Mmo3HaHus OKpy»Karouiero Mupa. OCHOBHBIMHU 3a/1auaMi SIBJSIOTCS: 1)
OcBoeHue NpUHIMIOB padOThl COBPEMEHHBIX U3MEPUTENBHBIX TPHUOOPOB. 2) 3HAKOMCTBO
C COBPEMEHHBIMHU ITpo0eMamMu ONTUKH. 3) DOPMUPOBAHKE Y CTYIEHTOB
€CTECTBEHHOHAYYHOW KapTHHBI MUPA.

Kparkoe conepxanmne TUCHMILTHHBI

B kypce paccmarpuBarOTCsl COBpEMEHHbBIE U3MEPUTENBHBIE TPUOOPHI U COBPEMEHHBIE
npooOsiemsl pu3uKku. M3ydaroTcs IBIEHUS HA TPAHULIE Pa3/esia ONTUYECKUX CPE]l,
OCHOBHBIE XapaKTEPUCTUKHN CBETOBOIOB, CIIEKTPOCKONHUS KOMOMHALIMOHHOTO PACCEIHMUS,
30H/10Basi CKAHUPYIOIIAsi MUKPOCKOIIHSL, SITUIICOMETPHS, 3JIEKTPOHHAS] MUKPOCKOTIHS,
METO/Ibl ONTUYECKON MUKPOCKOIHH.

2. Komnerenuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

[Inanupyemsble pe3yabTaTbl OCBOCHUS [Inanupyemblie pe3yabTaThbl
OII BO (kommieTeH1IN) 00y4YeHHUs 10 AUCITUTUTHHE

3HaeT: MPUHIUIIBI PA0OTHI COBPEMEHHBIX MPHOOPOB
1 GU3NYECKUX MCCIIeI0OBAaHUM, OTUYECKOTO,
AIIEKTPOHHOT'O U 30H0BOTI'0 CKaHUPYIOIIETO
MHUKPOCKOIIA, CIIEKTPOMETpa KOMOMHALIMOHHOTO
[paccesiHus, ITUCOMETPA.

YMmeeT: paboTaTh Ha COBPEMEHHBIX U3MEPUTEIbHBIX
npudopax.

lMeeT npakTH4ECKH OMBIT: IUIAHUPOBAHUS U
pOBEACHUS (PU3UUECKOTO SKCIIEPUMEHTA, BBIOOpa
MOAXOMAIIETO NpUOOpa At KOHKPETHBIX
HCCciIeq0BaHnd

OIIK-5 CniocoGeH yuyacTBOBaTh B ITPOBEICHUH
(byHIaMEHTAIBHBIX U MPUKIATHBIX UCCIEIOBAHUN U
pa3paboTOK, CaMOCTOSITETLHO OCBaMBaTh HOBBIC
TEOPETHUUECKHE, B TOM YUCJIE MAaTeMaTUYECKHE,
METOIbI KCCIICIOBAaHUHN U paboTaTh HA COBPEMEHHOMN
AKCIEPUMEHTAIIBHON HAYYHO-UCCIIEA0BATENBCKOM,
W3MEPUTETbHO-aHAIUTUYECKON U TEXHOJIOTUYECKOU
amnmnaparype

3. Mecro iucuuninHbl B crpykrype OII BO

HepequL nMpeAICCTBYIOMUX NUCIUITINH, Hepequb nocjacayromux IuCUuIlInH,
BHJIOB PabOT yueOHOTO IiaHa BHJIOB paboT

@J1.02 ®dusndeckre METOAbI HCCICIOBAHNS,
1.0.09 O61mas ¢puzuka. DIEKTPUIECTBO U
MarHETH3M,

1.0.10 OGmas ¢puzuka. OnTuka,

1.0.11 Obmas ¢pusuka. Mukpodusuxa, He npenycmoTpenst
1.0.07 O6as ¢pusuka. MexaHuka,

1.0.12 O6mmas ¢pusmnka. Makpodusuka,
1.0.08 O6mas ¢pusuka. TepmoarHamMuKa u
MoJIeKyJIsipHasi pU3nKa

TpeboBaHus K «BXOJHBIMY» 3HAHUSIM, YMEHHSIM, HaBbIKaM CTYJ/IEHTa, HEOOXOIUMBIM
IPY OCBOCHHUH JAHHOM JMCLUMIUIMHBI U IPUOOPETEHHBIM B PE3YJIbTATE OCBOEHUS
IPEALIECTBYOIUX JUCHUTIINH:

Jucuunnnna | TpeOoBanus




1.0.11 Obmas ¢usnka. Mukpodusuka

3HaeT: TeOPETHUECKHUE OCHOBBI (PU3NUECKHIX
METOJIOB HCCIICIIOBAHUS; SKCIIEPUMEHTAITbHBIE
METOJIBI M CPEJICTBA JUIS AaHAJIN3A U PEIIeHUs 3a/1a4
MUKpODHU3UKH., QyHAAMEHTATbHBIC TIOHATHSI,
3aKOHBI U TEOPHH MaKpO(pU3NKH; OCHOBHBIE
(du3nUeCcKre YKCIIEPUMEHTBI, TIOBJIHSBIINE HA
pa3BuTHE MAaKpO(OU3UKH. YMEET: IPOU3BOAUTH
YHCIICHHBIC OIICHKH 0 TIOPS/IKY BEJTMYHUHBL;
MCTIOJIb30BaTh BO3SMOXKHOCTH METO/IOB (PU3HUECKUX
WCCIICIOBAHUN JIJIS pelieHus PU3MIecKuX 3a1a4d
MUKPO(PU3UKH; ENIaTh MPAaBUILHBIC BEIBOBI U3
COITOCTABJICHHS PE3YJILTATOB TEOPHH U
HKCTIEPUMEHTA; aHAJIM3UPOBATh, CUCTEMAaTH3UPOBATh
U OIICHUBATh PE3YJIBTAThl ONITUYECKUX
DKCIIEPUMEHTOB; 0000IIATh UMEIOIIHECS
MaTepHaIIbl., POpMyIUPOBATh (HU3NIECKHE 3aKOHBI,
QHAJIM3UPOBATh UX BAXKHOCTH, aKTYaJIbHOCTb, C(hepbl
NPUMEHEHHUST; UCTIONIb30BaTh (PU3NYCCKUE 3aKOHBI H
TEOPHH Ha MPaKTHKE, PEIIaTh 3a/1a4u 110 TaHHOMY
pazneny oomei Gusnku. MimeeT mpakTudecKkuii
OTIBIT: BJaJIC€T HAaBBIKAMU TPAMOTHOI 00paboTKH
PE3yNIbTaTOB J1a0OPATOPHBIX SKCIIEPUMEHTOB U
COIOCTABJICHUS X C TEOPETUYSCKUMHU JAHHBIMU;
0000IICHUS M KPUTHIECKOM OIEHKH Pe3yJIbTaTOB
AKCTIEPUMEHTAIBHBIX HCCIIeIOBaHU. ,
CaMOCTOSITEIIEHO MTPHOOPETATh HOBBIC 3HAHHUSI 1O
Makpo(U3UKe; CONOCTABICHUS PE3yIbTaTOB
TabOpaTOPHBIX IKCIIEPUMEHTOB IO MAKPO(PHU3HKE C
WX TEOPETUICCKUMU JTAHHBIMH.

@J1.02 Oduzndeckrue METOABI HCCISIOBAHUS

3HaeT: GyHIaMEHTaIbHbBIC TIOHATHS, 3AKOHBI U
TEOPUH KJIACCHUECKON U COBPEMEHHOM (PU3UKH,
dbu3znYeCcKre MPUHIIUITEI METOIOB U3MEPEHUS
TepMOHHHaMI/IqCCKHX, 3J'IGKTpOMaFHI/ITHBIX,
ONTUYECKUX U CTPYKTYPHBIX XapaKTEPUCTHK
BEIIIECTB. YMEET: BHIOpaTh pallMOHAIBHBIN CTIOCO0
u3MepeHus PU3NIECKUX BETUYHH MPH 33JaHHBIX
YCJ'IOBI/ISIX 3KCHepI/IMeHTa; BI)I6I/IpaTI) METOObI
WCCIIEIOBAHUS, HEOOXOAMMBIE /ISl IOTYUYEHUS
HY’KHBIX pe3yJIbTaToB. MIMeeT NpakTU4eCKUIA ONBIT:
00pabOTKH pe3ylbTaToOB IKCTIEPUMEHTATBHBIX
MCCJIEIOBAHMI M COTIOCTABIIEHUS UX C
TEOPETUUCCKUMU JIAHHBIMH; BBIOOpa 000pyI0BaHUS,
HEO0OXOIMMOTO TSI TIOTYYEHUS HEOOXOIMMBIX
XapaKTePUCTHUK ¢ TPeOyeMOi TOUHOCTBIO.

1.0.09 O6mas ¢pusnka. DIEeKTPUUIECTBO U
MarHeTH3M

3HaeT: pyHIaMEHTaIbHbIE MOHATHS, 3aKOHBI U
TEOPHH AIIEKTPOMAarHETH3Ma; OCHOBHBIE
(du3nUecKre HKCIePUMEHTHI, TTOBIMUSBIINE HA
pa3BuTHE 001IeH (HU3HUKH., TEOPETHIECKHE OCHOBHI,
OCHOBHBIE TIOHATHS, 3aKOHBI U MOJIEJIM OCHOBHBIX
pasnenoB oOmel GU3NKY; YUCICHHBIEC TTOPSIAKU
BEJIMYMH, XapaKTE€PHbIE [T PA3INYHbIX Pa3IesIOB
oOuieil pusuku. Ymeer: popmynupoBaTh
¢u3uUecKre 3aKOHbI, aHAJIM3UPOBATh UX BaXKHOCTD,
AKTYaJIbHOCTD, C(i)CpBI MIPUMCHCHU A, UCITIOJIb30BaTh
(du3uUecKre 3aKOHbI U TEOPUU Ha MIPAKTUKE, peIlaTh

3a/1a4M 10 TAHHOMY pasfieny oomen Gpusukm.,




[MPOU3BOAUTH YUCJICHHBIC OIICHKHU 10 NOPAAKY
BEJIMYMHBI; HCIIOJIH30BAaTh BOBMOYKHOCTH METOJIOB
(Gu3nUeCcKUX HCCaeT0BAaHUH IS PeIICHHS
(U3NUECKHX 3a/1a9; TOHUMATh, H3JIaraTh U
KPUTHYECKHU aHATTU3UPOBATh (U3UUYECKYIO
WH(OPMAITUIO; TT0JIE30BaThCsl TEOPETUICCKIUMU
OCHOBaMH, OCHOBHBIMH ITOHATHUAMMH, 3aKOHAMHU U
Mozes MU 001en Gusnku. MimeeT mpakTudeckuii
OIIBIT: CAMOCTOSATCIBbHO HpI/IO6peTaTB HOBBIC 3HAHUA
Mo 00Ie# (PU3HKE; COMOCTABICHHS PE3yJIbTaTOB
1abopPaTOPHBIX IKCTIEPUMEHTOB C UX
TEOPETHUYCCKUMH JTAHHBIMH., CAMOCTOSTEIILHON
paboTHI ¢ anmapatypoit B Gu3nyeckoii 1aboparopuu;
HaBBIKAMH TPaMOTHON 00pabOTKH pe3ynbTaToOB
OIIbITa U CONTOCTABJICHUSA UX C TCOPCTUICCKUMU
TTAaHHBIMH.

1.0.12 O6mas ¢pusuka. Makpodusnka

3HAeT: TEOPETUUECKUE OCHOBBI (PU3UUECKUX
METOZ0B UCCIIEIOBAHMSI; SKCIIEPUMEHTAIIBHBIE
METOZBI M CPEACTBA JUISl aHAJIN3a U pelIeHUs 3a/1a4
Makpo(U3UKU., pyHIaMEeHTaJIbHbIE TOHSTHS,
3aKOHBI U TEOPUH MUKPO(DU3UKH; OCHOBHBIE
¢du3nUecKre HKCIePUMEHTBI, TIOBIMSBIINE HA
[pa3BUTHE MUKPOPU3UKU. YMEET: IPOU3BOAUTD
YHCJICHHBIE OLIEHKU TI0 TIOPSIIKY BETUYHHBL;
MCIIOJIb30BaTh BOBMOKHOCTH METOJIOB (PU3NYECKUX
UCCIIEIOBAHUHN JIJIs peleHus pU3NYeCcKuX 3a1a4y
Makpo(QHU3UKHU; JeJ1aTh MPaBUIIbHbIE BHIBOJBI U3
COIOCTABJIEHUSI PE3YJIBTATOB TEOPUU U
SKCIIEPUMEHTA; aHAJIN3UPOBaTh, CUCTEMaTU3UPOBATh
U OLICHUBATh PE3YJIbTAThl ONTUYECKUX
PKCIIEPUMEHTOB; 000011aTh UMEIOITUECS
Marepuasbl., HopMynupoBaTh (HU3NUECKUE 3aKOHBI,
QHAJIM3UPOBATh UX BaXKHOCTh, AKTYaJIbHOCTh, CEpPbI
PUMEHEHHUST; UCTIOJIb30BaTh (PU3NUYECKUE 3aKOHBI U
TEOpUU Ha MPAKTUKE, pelIaTh 3aJa4u M0 JaHHOMY
pazneny oomei ¢puszuku. Meer mpakTuyecKuii
OTIBIT: BJIaJICET HaBbIKAMU I'PaMOTHOI 00paboTKH
PE3YJIbTaTOB J1a00PaTOPHBIX SKCIIEPUMEHTOB U
COIOCTABJICHUS UX C TEOPETUYECKUMHU JaHHBIMU;
000011IeHUS 1 KpUTHUYECKOM OILICHKH PEe3YyJIbTaToB
PKCIIEPUMEHTAJIBHBIX HCCIIE0BaHUM. ,
CaMOCTOSATENILHO MTPUOOPETATh HOBBIE 3HAHUS T10
MUKPO(QU3UKE; COTIOCTABICHUSI PE3yIbTaTOB
1a00paTOPHBIX SKCIEPUMEHTOB 110 MaKpo(pU3HKe ¢
UX TEOPETUICCKIMH JAHHBIMHU.

1.0.07 O6mas ¢pusuka. MexaHuka

3HaeT: GyH/IaMEHTAIbHBIC TTOHSATHUS, 3aKOHBI U
TEOPHH MEXaHUKHU; OCHOBHBIE (hU3NUYeCcKue
HKCTIEPUMEHTHI, TIOBJIHSBIINE HA Pa3BUTHE
MEXaHHUKH., TEOPETUUECKHE OCHOBBI (PU3NUYECKUX
METO/I0B UCCIIEIOBAHMSI; SKCIIEPUMEHTAJIbHBIE
METOJIbl U CPE/ICTBA JUISl AHAJIN3A U peIlIeHus 3a/1a4
MEXaHUKH. YMeeT: GopMyIupoBaTh GU3NYECKHE
3aKOHBI, aHAJIM3UPOBATh UX BaXKHOCTh,
AKTYaJbHOCTb, C()epbl IPUMEHEHUS; HCIIOIH30BATh
(du3uUecKre 3aKOHbI U TEOPUU Ha MIPAKTUKE, peIlaTh

3a/1a4M 10 TAHHOMY pasfieny oomen Gpusukm.,




MPOU3BOIUTE YHCIEHHBIC OIICHKH 110 TIOPSAKY
BEJIMYHMHBI, HCII0JIE30BaTh BO3MOKHOCTH METO/IOB
bu3NYECKUX UCCIEAOBAHUHN ISl pEeIICHUS
(bU3MYeCKUX 3a/1a4 MEXaHUKH, JIeJIaTh MPaBUIIbHBIC
BBIBOJIBI U3 COTIOCTABIICHUS PE3yAbTaTOB TEOPUH U
DKCIIEPUMEHTA; aHAIM3UPOBATh, CHCTEMaTU3UPOBATh
U OLIEHUBATh PE3YABTAThI ONTHYECKHIX
PKCIIEPUMEHTOB; 0000111aTh HMEIOITUECS
MaTepuaiibl. FMimeer npakTU4eCKuii OIIbIT:
CaMOCTOSTEIHHO MTPUOOPETATh HOBBIC 3HAHUS TIO
MEXaHUKE; COTIOCTABICHUS PE3yJIbTaToOB
1a0OpaTOPHBIX HKCIIEPUMEHTOB IO MEXAHUKE C UX
TEOPETUICCKUMHU JIAHHBIMH., BJIaJIC€T HABBIKAMHU
rPaMOTHOM 00pabOTKH Pe3yJIBTATOB J1A00PAaTOPHBIX
OKCIIEPUMEHTOB M COTIOCTABIICHUS UX C
TEOPETHUECCKUMH JTAHHBIMU; 0000IICHUS 1
KPUTHUYECKOH OIEHKH PE3yTBTaTOB
DKCIIEPUMEHTAIBHBIX MCCIICIOBAHUH.

1.0.10 O6mas ¢pusuka. OnTrka

3HAeT: TEOPETUUECKUE OCHOBBI (PU3UUECKUX
METOZ0B UCCIIEOBAHMSI; SKCIIEPUMEHTAJIbHBIE
METOJIbl U CPE/ICTBA JUIsl aHAJIN3a U PEIEeHUs 3a/1a4
ONTHUKH., TEOPETUUYECKUE OCHOBBI, OCHOBHBIE
MOHSTHS, 3aKOHBI U MOZIENIN ONTUKU; YUCIICHHBIE
MOPSJKN BEJIUUYNH, XapaKTEPHBIE ISl ONTHKH .
'YMeeT: IpON3BOIUTh YUCIICHHBIE OLIEHKH 10
MOPSJKY BEIMYMHBI; UCTIOIb30BATH BO3MOXKHOCTH
METOA0B (PU3NMUECKUX UCCIIETOBAHUN I PEIlIeHUs
(du3MUeCcKuX 3a/1a4 ONTUKY; JIe]aTh NPaBUIIbHbIE
BBIBOJIbI U3 COMOCTABIEHUS PE3yIbTaTOB TEOPUU U
DKCIIEPUMEHTA; aHAJIN3UPOBATh, CHCTEMATU3UPOBATh
U OLIEHUBATh PE3YJbTAThl ONTHYECKUX
YKCIIEPUMEHTOB; 0000111aTh UMEIOIUECS
MaTepuabl., IOHUMAaTh, U3J1araTb U KpUTHUYECKU
aHAJIM3UPOBaTh (PU3NYECKYIO0 HHPOPMALIHUIO;
MOJIb30BaThCsl TEOPETUUECKUMU OCHOBAMHU,
OCHOBHBIMU MOHATUSAMH, 3aKOHAMHU U MOZAEIISIMU
ONTUKHU. IMeeT MpakTHYeCKUM OIIBIT:
CaMOCTOSATENIbHOM paboTHI ¢ anmapaTypoi B
ONTUYECKOU Jab0paTopuu; BiIaeeT HaBbIKAMU
rpaMOTHON 00pabOTKHU pe3ynbTaToB J1ab0paTOPHBIX
SKCIIEPUMEHTOB M COMOCTABIIEHUS UX C
TEOPETUYECKUMH JaHHBIMU; 00001IeHNs U
KPUTHUECKOH OLIEHKU PE3yIbTaTOB
DKCIIEPUMEHTAJIBHBIX MCCIIEA0BAaHUN. ,
CaMOCTOSITENIbHOM paboThI B (husnueckoit
1abopaTopuu; KyJIbTypOil MOCTAHOBKHU U
MOJEIUPOBAHNS (PU3MUECKUX 33]1a4 ONTUKH.

1.0.08 O6mas pusuka. TepmoarHaAMUKa U
MOJIEKYIpHas (hru3nKa

3HAeT: TEOPETUUECKUE OCHOBBI (PU3NUECKUX
METOJIOB UCCIIEIOBAHUS; SKCIIEPUMEHTAIbHBIE
METOZBI U CPEACTBA JUI aHAJIN3a U PEUICHH 3a1a4
TEPMOJMHAMUKU M MOJIEKYJISIpHON (DU3UKHU.,
(dyHIaMeHTaJIbHbIE TIOHATHS, 3aKOHBI U TEOPUH 110
TepMmonuHaMuKe U MOJIEKYJISIpHON (U3UKE. YMeEeT:
[IPOU3BOJIUTH YUCIIEHHBIE OLIEHKH I10 MOPSIKY
BEJINYMHBI; UCIIOIb30BaTh BO3MOKHOCTH METO/I0B
(bu3MYECKUX MCCIEA0BaHUM ISl pelIeHUs




bu3nYeCKUX 3a7a49 TEPMOJUHAMHUKY H
MOJICKYJISIPHOH (PH3HKH; [IeNIaTh MPaBHIbHBIE
BBIBOJIBI U3 COTIOCTABIICHUS PE3yIbTaTOB TEOPUH U
HKCTICPUMEHTA; aHAJTU3UPOBATh, CHCTEMATU3UPOBATh
U OIICHUBATh PE3YJIbTAThl ONTUYCCKUX
PKCIIEPUMEHTOB; 000011aTh HMEIOIITUECS
Matepuabl., GopMynTupoBaTh PUINIECKUE 3aKOHBI,
QHAJIM3UPOBATh UX BAYKHOCTH, aKTYaIbHOCTb, C(Hephl
MPUMEHEHUS; UCTIONB30BaTh (PU3MYECKUE 3aKOHBI U
TEOPHH Ha MPAKTHKE, PEIIaTh 3a/1a4y 110 TaHHOMY
pazneny obmiei puznku. Fimeer mpakTuaecKuit
OTIBIT: BJIQJICET HABBIKAMHU I'PAaMOTHOM 00paboTKH
PE3yaBTaTOB TA0OPATOPHBIX IKCTIEPUMEHTOB U
COITOCTABJICHHS UX C TEOPETUICCKHMU JTaHHBIMHU;
0000I1IeHUS] 1 KPUTHUYECKOHM OIICHKH PEe3yIIbTaToB
YKCTIEPUMEHTAJIbHBIX UCCIICTOBAHUM .,
CaMOCTOSITEILHO MPUOOpPETaTh HOBBIC 3HAHUS TTO
TEPMOJMTHAMUKHU ¥ MOJIEKYJISIPHON (pU3UKE;
COIOCTABJICHUSI PE3yABTATOB TA0OPATOPHBIX
PKCTIEPUMEHTOB IO MaKpO(U3HKE C UX
TEOPETUICCKUMU JTAHHBIMH.

4. O0béM 1 BUIBI YUeOHOI1 padoThI

OO6m1as TpyA0€MKOCTh JUCHUIUIMHBI cOCTaBseT 4 3.€., 144 4., 90,5 4. KOHTaKTHOM

paboThI
Pacnpenenenue o cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
7
OO6mas Tpy10EMKOCTh AUCITUTUIMHBI 144 144
AyoumopHvie 3auamusi: 80 80
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (HITN) IPYTHE BHUIBI
aynuTopHbIX 3aHsaTHil (I13) 48 48
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 53,5 53,5
[ToaroroBka K 3K3aMeHy 30 30
[ToaroroBka K KOJUIOKBUyMam 23,5 23.5
KoHCynbranum v npoMeKyTouHasi aTTeCcTalus 10,5 10,5
Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - JK3aMeH

5. ConeprkaHue TUCHMIIIIMHBI

No HauMeHOBaHHE pasieon AMCLHIHHEI O06beM ayqUTOPHBIX 3aHITUN MO BUJIaM B Yacax
pasnena Bcero JI 113 JIP
1 |YIBneHus Ha rpaHuie pa3zesia ONTUYECKUX CPEN 12 4 8 0
2 |OcHOBHBIE XapaKTEPUCTUKH CBETOBOJIOB 18 6 12 0
3 |MeTozab! ONTHYECKONH MUKPOCKOIIUU 8 4 4 0
4 [DneKTpoHHAs] MUKPOCKOIIHSI 10 4 6 0




5  |Dnnuncomerpust 10 4 6 0
6  |30HI0BasI CKAHUPYIOWIAsE MUKPOCKOIIUS 12 6 6 0
7  |CnexTpockonusi KOMOMHALIMOHHOTO PACCesHUS 10 4 6 0
5.1. Jlekuun
Ne Ne Kox-
HaumeHoBaHMe MM KpaTKOe COAEPKaHUE JIEKIIMOHHOTO 3aHATUS BO
IeKLIMu[pasaena
4acoB
1 1 SBneHMs HA TpaHUIE pa3iena ONTUYECKUX CPE. 4
2 2 |OcHOBHBIE XapaKTEPUCTUKH CBETOBOJIOB. 6
3 3 |MeTonuKM ONTHYECKON MUKPOCKOIHH. 2
4 3 [TpunIun paboThl ONTHYECKOTO MUKpOcKomna. Pa3pemenne. [Ipobnemsl )
YBEJIMUYEHUS pa3pelIeHHUS.
[TpuHLMI PabOTHI IEKTPOHHOTO MUKpOCKoTa. [Ipobiaemsbl aekTpoHHOMN
5 4 [MMKpOCKOIHM. “ToHkui” (Ga30BbIi 0OBEKT B AEKTPOHHONH MUKPOCKOIIMU. AHAIIN3 4
abeppaliiii B JICKTPOHHOM MUKPOCKOTE. AHAIN3 TTepeaaTouHoN QyHKITUN
DIIEKTPOHHOT'O MUKPOCKOTIA.
6 5 Teopust IITUIICOMETPUUECKOTO METO/A. MCTO,E[BI MaTreMaTu4eckoil 0opaboTku ’
pE3yIbTAaTOB AIUIICOMETPUUECKUX U3MEPEHU.
7 5 OnpeneneHne ONTUYECKUX XapaKTEPUCTUK MAaTEPUaIOB METOJIOM AIITUIICOMETPUH. )
[lepcrieKTUBBI Pa3BUTHS U IPOOJIEMBI SJUTUTICOMETPUUECKUX METOJIOB.
[TpuHIIUTT PaOOTHI 30HIOBOTO CKAHUPYIOIIETO MUKPOCKoa. OCOOEHHOCTH paboTHI.
8 6 |OGpaboTka nmonydeHHON HH(pOPMAIMK U BOCCTAHOBJICHUE TTOJTyUYEeHHBIX 2
n300pakeHnid. I3MepuTenbHple METOTUKH.
M3mepeHue penbeda MoBEpXHOCTH C UCIOIB30BAaHUEM KOHTAKTHOTO
9 G |KBA3HCTATHYECKOro METoza. W3mepenue penbeda HOBEPXHOCTU C HUCHOIb30BAHUEM 5
MOJIYKOHTAKTHOTO KojiebarensHoro Metoza. [IpenensHoe paspemenne ACM.
Kann6poska ACM.
MeTonuku 30H10BOM CKaHUpYoIed MUKpockonuu. CHUI0BO€ B3aUMOJIEHCTBUE
10 6 30HJIa C TOBEpXHOCTHIO. [ToTeHIInan B3anMoieicTBUS 30H 1a ¢ 00pa3oM. Pexxumbl )
pabotel ACM. IlepcnexTtuBbl pazButus MetosoB ACM. He peieHHble mpooiaeMbl
ACM.
CyIIHOCTh SIBIICHUS] KOMOMHAIIMOHHOTO PAacCesHUsI (TOUKH 3pEHHS KIIAaCCHYECKON
11 7  |reopuH, C TOUKH 3pEHUS KBAHTOBOW TEOPUH). DMITUPUUIECKUE 3aKOHBI 2
KOMOMHAIIMOHHOTO paccestHus cBeTa. McTopust OTKpBITHS
12 7 MeTonuku pamMaHOBCKOH crieKTpockonuu. CreKTpoMeTpbl KOMOMHAILIMOHHOTO )
paccesiHus. [lepcrieKTUBBI pa3BUTHS CIEKTPAIBHBIX METOIOB
5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPbI
Ne Ne Koa-
HanmeHoBaHME WM KpaTKOE COAEPKaHUE MPAKTUYECKOTO 3aHATHUS, CEMUHApa BO
3aHATUA[pa3IeNa]
4acoB
1 1 [3akonsl npenomieHus u orpaxenust. @opmysnsl Openens. Yron bprocrepa. 4
2 1 SIBIIEHMSI TOJTHOTO BHYTPEHHETo oTpakeHus. Pom6 ®@penens. BriBoa BOITHOBOTO 4
YpaBHEHHS.
Hanpasnsiemble, pedparupyrolie 1 TyHeuMpyoomue tyqu. Jlyuessie
3 2 |mapaMmeTphl. XapaKTEpUCTUKN CBETOBOIOB. YIIMPEHUE UMITYIbCOB. T€XHOIOr U 4
M3TOTOBJIEHUS! ONITUYECKUX BOJIOKOH.
4 ) MHOTOMOIOBBIN cBeTOBOA. OTHOMOAOBBIN CBETOBO. [I1aHapHBIN BOIHOBOI. 4
BonokoHHbI# cBeToBOJ. CTyneHYaThlii NpoQ b MOKa3aTeNs MPeJIOMIICHHS.




['pagrenTHBIN poduis mokazaress npeaoMieHus. [locTpoeHue ay4eBbIx
5 2 |rpaekTopuil. MepuIMOHAIBHBIE U KOCBIE JIyYH B BOIOKOHHOM CBETOBOJIE. 4
KomnmokBuym Nel
6 3 PaGora ¢ ontuyeckuM MUKpockornom. VccnenoBanre 00bEKTOB Ha ONTHYECKOM 4
MUKPOCKOIIE.
7 4 PaboTa c anekTpoHHBIM MUKpOCKOTIOM. VccenoBanre moBepxXHOCTH 6
HaHOKOMIIO3UTa Ha 3JIEKTPOHHOM MHKPOCKOIIE.
8 5 |Pabora c smmuncomerpoM. Mzyuenue cBoiCcTB TOHKHUX TUIeHOK. KookBuym No2 6
9 6 PaboTa ¢ 30HI0BBIM CKAaHUPYIOIIUM MUKPOCKONOM. 3yueHnue noBepxHoCcTH Ha 6
30HJI0BOM CKaHUPYIOIIEM MHUKPOCKOTIE
V3ydeHne CieKTpOCKOTMI KOMOWHAITMOHHOTO paccesiHus. [lonydyenne u aHanms3
10 7  |CTIEKTPOB KOMOMHAITMOHHOTO PACCESHUSI aJIMa30MOA00HBIX MIeHOK. KomokBruym 6
Ne3
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTeqibHasi padoTa CTyIeHTa
Beimonnenne CPC
Crnucoxk nureparypsl (¢ yKazaHUEM Kon-
ITogsug CPC pas3zenos, ras, CTpaHuIl) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
1) Kpucrannorpadus, peHrreHorpadus u
DIIEKTPOHHASI MUKPOCKOTIHS Y4eO. A By30B
o crienl."du3nka MeTaIoB" 1
"MeTtannoBeneHnue, 000pya. ¥ TEXHOIOTHS
TepM. 00pad. metamuioB". - M.:
Metamnyprus, 1982. - 631 c. un. 2)
Cusyxus, J{. B. O6muii kypc puszuku
[loaroroBka K 3K3aMeHy [Texct] T. 1 Mexanuka st pus. 7 30
cnenpanbHocTel By30B JI. B. CuByxuH. - 2-¢
u3a., ucop. - M.: Hayka, 1979. - 519 c. un.
3) Metonnueckue yka3zaHus AJs
CaMOCTOSITENIbHOM pabOTHI IO KYpCY
"CoBpeMeHHBIN (PU3NUECKUI IKCTIEPAMEHT"
B DJIEKTPOHHOM BH/JIE B JIOKAJILHOU CETH
kadempel.
1) Kpucrannorpadus, pearreHorpadus u
DIIEKTPOHHASI MUKPOCKOTHS Y4eO. AJis By30B
1o criell."du3nka MeTauioB" u
"MerannoBeneHue, 000pyd. U TEXHOJIOTHUS
TepM. 00pab. metamuioB". - M.:
Mertamnyprus, 1982. - 631 c. un. 2)
CuByxuH, /{. B. O6muii kypc puszuku
[ToaroToBka K KOJUJIOKBUYMaM [Texct] T. 1 Mexanuka mist Gpus. 7 23,5

cnenuanbHocte By30B Jl. B. CuByxuH. - 2-¢
u3., uchp. - M.: Hayka, 1979. - 519 c. un.
3) Metonnueckue yka3zaHus AJs
CaMOCTOATEJILHOW PabOThI O KypCy
"CoBpeMeHHBIN (PU3NUECKUI IKCTIEPIMEHT"
B 3JIEKTPOHHOM BHUJIE B JIOKAJIbHOM ceTH
Kadeapsl.




6. ®oH1 OLIEHOYHBIX CPEICTB AJIfA MPOBEACHUS TEKYIIer0o KOHTPOJIA yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTalluu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM JIeSITENILHOCTH 00yYarOIUXCHl.

6.1. KouTpoabusbie meponpusitus (KM)

Haspanue -
Ne | Ce- Bun Makec. TLIBA-
KOHTpOJIbHOTO[Bec ITopsinok HauKcneHus 6amIoB
KM|mectp| koHTpOs MEpOTpHATHS Oamn eTcs B
1A
[[1cbMEHHBIN KOJTOKBUYM COJIEPKUT OAUH
TeopeTHdecKkuil Borpoc. Ha oTrBeT oTBOIMTCSA
Texynmit | KomtokBuym 30 munyT. Bonipoc BHyTpH olieHUBaeTcs B 2
1 7 1 2 . SK3aMEH
KOHTPOJIb 1 Oaa. Ecnii oTBeT HEMoONHbIN, cTaBUTCS 1
6au1. Eciu oTBET HEeBEpHBIN MU OTCYTCTBYET
- 0 6anos.
[InCbMEHHBIN KOJUTIOKBUYM COJIEPKHUT OAVH
TeopeTndeckuil Borpoc. Ha orBer orBonuTCs
) 7 Texymmnii | KomtokBrym 1| 2 30 muHyT. Bonipoc BHYTpH olieHUBaeTcs B 2 K3AMCH
KOHTPOJIb 2 Oamna. Eciiu oTBeT HenmonHsIiA, cTaBUTCS 1
6as. Ecinu oTBeT HEBEpHBIN MIIM OTCYTCTBYET
- 0 6amos.
[[CbMEHHBIN KOJWTOKBUYM COJEPKUT OANH
TeopeTnueckuii Bonpoc. Ha oreer orBoguTCs
3 7 Texymuii | KomtokBuym 1 ) 30 munyT. Borpoc BHYTpH OlIECHUBAETCS B 2 S K3AMEH
KOHTPOJIb 3 Oamna. Eciiu oTBET HEMONMHBINA, CTaBUTCS |
6amn. Eciu oTBeT HeBepHBIN MM OTCYTCTBYET
- 0 6asoB.
[[1CEMEHHBIN 3K3aMEH COACPIKUT JIBa
Tpome- TEOpPETUUECKHUX Bompoca. TeopeTnueckuil
4 7 JKyTOUYHAS DK3aMeH - 4 |POTIPOC BHYTPH KDIIOTO pasieia DK3aMEH
aTTecTams OLICHMBACTCA B 2 6amna. Ecnu oTBet
HETONHBIH, cTaBuTes | 6amt. Ecnu oTet
HEBEPHBIN WIH OTCYTCTBYET - O 6aios.
6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA
Bu
npOMexcyiquOﬁ [Ipouenypa nposenexus Kpurepun
ATTECTALIH OLICHUBAHUS
JloryckaeTcs onpeneisTh pEUTHHT 10 JUCLUILIMHE TOJIBKO 110
pe3yJibTaTaM TEeKyLIero KOHTposid. B Hayane sk3aMeHa BbIIAIOTCS
owersl ¢ Bonpocamu. Ha sk3amen naércs 1,5 yaca, mocie 3Toro
CTYAECHTBI CHAIOT JIUCTOYKH C TEM, UTO CHEJIalu U JajipHelme |B cooTBeTcTBHHU C
3K3aMEH Pa3roBOPBI NPOBOJATCS C KaXKIbIM CTYAEHTOM OTJIEIBHO. mm. 2.5, 2.6
[Tonb30BaThCsl HUUEM HENb35, KpOME KapaHjaama, JuHeiiky,  |[lonoxeHus
JacTUKa, pYUYKH U KaJbKynsTopa. Mcnonb3oBanue TenedoHa
cTporo 3anpenieHo. [1o okoHuaHnn 3K3aMeHa MPOBOJUTCS
aneJIsusl.

6.3. Ilacioprt goHIa OLIEHOYHBIX CPEACTB




Komnerenuun PesynbraTsl 00yueHust KM

3HaeT: MPUHLIHUIIBI PA0OTHI COBPEMEHHBIX MPUOOPOB [T (HU3UIECKUX

OIIK-5 WCCIIEIOBAHMI, ONITUYECKOTO, AIIEKTPOHHOTO U 30H/I0BOIO CKAaHUPYIOIIETO HHHH
MUKPOCKOIIA, CIIEKTPOMETPa KOMOMHAIIMOHHOTO PACCESIHUS, DIITUCOMETPA.

OIIK-5 'YMmeeT: paboTaTh Ha COBPEMEHHBIX U3MEPUTEIBHBIX PHOOPAX. HAHH

NmeeT HpaKTI/I‘leCKI/Iﬁ OIIBIT: IIJIAHUPOBAHUA U MTPOBCACHUA (I)I/ISI/I‘ICCKOFO

OIIK-5 . HHHHHH
BKCHepI/IMeHTa, BBI60pa IIOAXOAAIICTO an/I6opa JJISL KOHerTHBIX HCCJIICAOBAHUN

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe M MH(OPMAIIMOHHOE O0ecredeHUe TUCHUIIMHBI

IleuaTHasi yueGHO-MeTOANYECKASI JOKYMEHTALMSA
@) OCHOBHAsL IUMEPAMYPA:
1.  Cusyxun, [I. B. O6mmii kypc ¢pusuku [Tekcr] T. 1 Mexanuka mist ¢us.
cnenuainbHocTell By30B /. B. CuByxuH. - 2-e u3n., ucnp. - M.: Hayka, 1979. - 519 c.
1708

0) OononHumenvHas 1umepamypa:

1. PactpoBas 35eKTpOHHas MUKPOCKOIHS U PEHTT€HOCTIEKTPaIbHBIN
Mukpoananu3 [TekcT] yue6. mocodue no Hanpasienuto 22.03.01
"MarepuanoBeIcHUE U TEXHOJIOTUM MaTepuaiioB” u nip. HanpasieHusm 1. O.
[TamkeeB u ap.; mox pexn. I. I. Muxaiinosa ; FOx.-Ypai. roc. yH-T, Kad. ®us. xumus
; FOYpL'Y. - Yensounck: Uznarensckuit Lentp FOYpI'Y, 2015. - 46, [1] c. u.

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:

1. VYcnexu ¢usnueckux HayK Hayd. )KypH. Poc. akaj. Hayk xxypHail. - M.,
1918-

2. Ilucema B "XKypnas texunueckoid pusuku" Poc. akaa. Hayk, OTa-Hue
buzuy. Hayk, ®uzuko-TexH. uH-T uM. A. @. Nodde xypnan. - CI16.: Hayka, 1975-

3. KBanToBas anexkTpoHuka: KBaHTOBasI SJIEKTPOHUKA U €€ TPUMEHEHUS
Esxxemec. xxypH. Poc. akan. nHayk, @u3. un-t um. I1. H. Jlebenena, H-T 0611LI.
buzuku, Mock. unxenep.-¢pus. uH-1, MexxayHap. yueO.-Hayd. ja3ep. neHtp MI'Y,
Nu-1 nazepuoit puzuxku CO PAH, HUU nazepuoii pusuku, HITO "Actpoduszuka”,
HHUU "TTonroc" um. M.®. Crenbmaxa xxypHai. - M.: Panuo u cBsa3b, 1974-

4. OnTHKa U CIIEKTPOCKONUs exemec. )KypH. Poc. akan. Hayk, OTa-Hue
¢usnu. Hayk, @us.-texH. uH-T uM A.®.Modde PAH xypnain. - CII16.: Hayka, 1965-

5. Applied Optics [Tekcr] Hayd. *kypH. Optical Soc. of America xxypHai. -
Easton, Pa: Optical Society of America, 1968-

2) MemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Meronuueckue mocoOust ik CaMOCTOSITEIbHON paOOThI CTYJIEHTA MO
nucuuminie "CoBpeMeHHbIN (PU3NUeCKUil SKCIEPUMEHT" B JIOKaJbLHON CETU

kadeapsl

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:



1. Meronuueckue NocoOus sl CaMOCTOSATEILHON pabOThI CTY/IEHTA IO
muciuruinHe "CoBpeMeHHbIH (PU3NYECKH SKCTIEPUMEHT" B JIOKAJIbHOW CETH

kadenps

JJleKTPOHHAsA Y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl

Her
[TepeyeHb UCMOIB3yEMOro MPOrPAMMHOTO O0ECTICUCHHUS:

1. Microsoft-Office(6eccpouno)
2. -LibreOffice(6eccpouno)
3. -Maple 13(6eccpouno)

[lepedenb ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U HH(POPMAIITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manasix BUHUTU PAH(Geccpouno)

8. Marepua/ibHO-TeXHHYECKOe o0ecreYeHue 1 CIUTTHHbI

OcHoBHOE 000pyIOBaHNE, CTCH IbI, MAKEThI, KOMITBIOTEPHAS TCXHHKA,

o No
Bun 3aasTuii avil [PeayCTaHOBJIEHHOE ITPOrPaMMHOE 00€eCIIeueHIE, UCTIONIB3YEMOE JIIs
YA pa3IMYHBIX BUIOB 3aHATHIA
607

Jlexuuun [IPOEKTOP, KOMIIBIOTEP, ITporpaMmMHoe obecneuenne PowerPoint

(16)

[IpakTuueckue 445a |JlabopaTtopHbie pabOTHI Ha 30H10BOM cKaHupyroiiem (Solver PRO NT-
3aHsaTHs U cemuHapsl (1)  [MDT)u snexrponnsix (Phenom - FEI Company) Mukpockomnax

[IpakTuueckue 605 [/labopatopHbie paboTsl Ha ammuncomerpe SES00 n koMOMHMPOBaHHOM
3aHATHS U ceMUHapHI (10) [momspuzanmoHHOM-(ITyopeciieHTHOM MUKpockornie BX51 (Olympus)

IIpaxkTnueckue 014

CrniekTpomMeTp KOMOMHALIMOHHOTO paccesiHus Spectra Raman NT-MDT
3aHATHUS U CEMUHApPHI |(2)




