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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

1.0.11 Obmas ¢puzuka. Mukpodusuxa,
1.0.09 O61mas ¢puzuka. DIEKTPUIECTBO U
MarHETH3M,

1.0.12 O6as ¢pusuka. Makpou3zuka,
@J1.02 duznyeckue METOAbI HCCIENOBAHUS, He npenycmoTpensl
1.0.10 OGmas ¢pusuka. Onruka,

1.0.08 O6mas ¢pusnka. TepmonruHamMuKa u
MOJIEKYNsApHast (pr3uka,

1.0.07 O6mas ¢usuka. Mexanuka

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

Jucuunnnna | TpeOoBanus




1.0.09 O6mas gusmnka. DIEKTpUIECTBO U
MarHeTH3M

3HaeT: TeOpEeTHUECKHUE OCHOBBI, OCHOBHBIE MTOHATHS,
3aKOHBI U MOZIENTM OCHOBHBIX Pa3/iesioB o01ei
(U3HKY; YUCIICHHBIC TTOPSIIKA BEITUYHH,
XapaKTepHbIE JJIs Pa3IMYHBIX pa3/eoB o0ueit
¢busuk., GyHIaMEHTAIbHBIE TIOHSATHUS, 3AKOHBI U
TEOPUU DIIEKTPOMArHeTu3Ma; OCHOBHbIE
buznYeCcKHe IKCIIEPUMEHTHI, TTOBIIUSBIINE HA
pa3BUTHE O0IIeH QU3UKNA. YMEET: MPOU3BOIUTH
YHUCIICHHBIC OI[CHKH TI0 TIOPSIKY BEJTUYHHEI;
MCIIOJIb30BaTh BOBMOKHOCTH METO/IOB (PU3NYECKUX
WCCIIEIOBAaHUHN JIJIs pelieHus pU3nuecKux 3a1ay;
MOHUMAaTh, U3JIaraTh U KPUTHUECKHU aHaJTU3UPOBATh
duznyeckyo HHGOPMAIUIO; TTOTH30BATHCS
TEOPETUUECKUMHU OCHOBAMHU, OCHOBHBIMHU
MOHSATUSMHU, 3aKOHAMH U MOJIEJISIMH 001Iel (PU3HKH.,
dbopMynTupoBaTh PU3NUECKUE 3aKOHBI,
QHAJIM3UPOBATh UX BAXKHOCTH, aKTYaJIbHOCTb, C(hepbl
MPUMEHEHHS; UCIIOIb30BaTh (pU3MUeCcKue 3aKOHbI U
TEOPHH Ha MPaKTHKE, PEIIaTh 3a/1a4u 110 TaHHOMY
pazneny oomei Gusnku. MimeeT mpakTudecKkuii
OIIBIT: CAMOCTOSITENILHOM paboTHI C anmnaparypoi B
bu3ngecKoii 1a00paTOpUu; HaBBIKAMH IPAMOTHOMN
00pabOTKH pe3ylbTaToOB OIbITA U COTIOCTABIECHUS MX
C TEOPETUYECKUMH JaHHBIMU., CAMOCTOATEIHHO
nproOpeTaTh HOBBIE 3HAHMSA 1O 00IIeH (U3HUKE;
COTIOCTAaBJICHUS PE3yAbTaTOB JJAOOPATOPHBIX
HKCIIEPUMEHTOB C UX TEOPETUICCKUMU JAHHBIMHU.

1.0.08 O6mas ¢pusuka. TepmoanHamMuKa U
MOJICKYIISIpHAst (pHU3nKa

3Haet: GyHIaMEHTaIbHbIC TIOHATHS, 3AKOHBI 1
TEOPHH 10 TepMOIMHAMUKE U MOJIEKYISIPHOU
¢dusnKe., TEOPETUYECKHE OCHOBBI (PU3MUYECKHUX
METO/I0B UCCIIEIOBAHMSI; SKCIIEPUMEHTAJIbHBIE
METOJIbI ¥ CPEJICTBA JJIsSl aHAJIW3a U PeLIEeHUs 3a/1a4
TEPMOJMHAMUKH U MOJIEKYISIPHON (PU3HKH. YMeEeT:
dbopmynrpoBaTh (HU3NUECKUE 3aKOHBI,
AQHAJTM3UPOBATh MX BAXKHOCTb, aKTYaJIbHOCTh, CEpHI
MPUMEHEHHS; UCTIONB30BaTh (PU3MUECKUE 3aKOHBI U
TEOPHH Ha MPAKTHUKE, pEIaTh 3a7a4d M0 TaHHOMY
pazzaeny oomei GU3UKH., TPOU3BOAUTH YHCICHHBIS
OIICHKH T10 TIOPSIKY BETUINHBI, UCTIOIH30BaTh
BO3MOYKHOCTH METOJIOB (PH3UUECKUX HCCIEIOBAHHIA
1151 pereHus PU3nYecKuX 3a1a4 TePMOTMHAMUKHY 1
MOJIEKYISIPHON (PU3UKH; 1eNaTh MPABUIbHbIC
BBIBOJIBI M3 COTIOCTABJICHUS PE3YIbTATOB TEOPUH U
SKCIIEPUMEHTA; aHAIM3UPOBATh, CUCTEMATU3UPOBATh
W OIICHUBATH PE3YJIBTAThI ONTHYECKUX
YKCIIEPUMEHTOB; 0000111aTh UMEIOIIUECS
Marepualibl. IMeeT npakTU4eCKU OTIbIT:
CaMOCTOSITENILHO MPUOOpETaTh HOBBIC 3HAHUS T1O
TEPMOJIMHAMUKHU ¥ MOJIEKYJIIPHOUN (PU3HKE;
COTOCTABJICHUSI PE3yAbTaTOB TA0OPATOPHBIX
DKCIIEPUMEHTOB 10 MaKPOPHU3HUKE C X
TEOPETUUECKUMHU JJAHHBIMU., BIIaJI€€T HABBIKAMU
rPaMOTHOM 00pabOTKH Pe3yJIBTATOB J1A0OPATOPHBIX
SKCIIEPUMEHTOB U COTMIOCTABJICHUS UX C
TEOPETHUYECCKUMHU JTAHHBIMU; 0000IICHUS 1
KPUTHUYECKOHN OLICHKU PE3yJIbTaToB




OKCIICPUMCHTAJIbHBIX I/ICCJ'IQHOBaHI/If/’I.

1.0.12 OGmas ¢puzuka. Makpodusuka

3HaeT: GyHIaMEHTaTbHbIC TIOHATHS, 3AKOHBI U
TEOPUU MUKPO(U3UKU; OCHOBHBIE (PU3NUECKHE
SKCIIEPUMEHTBI, MOBJIMSABIINE HA PA3BUTHE
MUKPO(PU3UKHU., TEOPETUUECKHUE OCHOBBI
(U3UUECKUX METOJIOB UCCIICIOBAHMUS;
SKCIIEPUMEHTAJIbHBIE METO/Ibl U CPEACTBA JUIS
aHaJIM3a U PEIICHUs 3a/1ad MaKpo(pH3uKU. YMeeT:
bopmynrpoBath (hrU3HMUECKUE 3aKOHBI,
QHATM3UPOBATH UX BAXKHOCTH, aKTYaJIBHOCTH, CEPhI
MPUMEHEHUS; UCIIOIb30BaTh (PU3NUECKUe 3aKOHbI U
TEOPHUH HA MPAKTHUKE, pelIaTh 3aJa4u MO TaHHOMY
pasneny o0mei GU3NKu., MPOU3BOAUTH YUCIECHHBIE
OIICHKH T10 TOPSAJKY BETUYUHBI;, UCTIOIb30BATh
BO3MOYXHOCTH METOJIOB (PU3UUECKUX HUCCIIEIOBAHHMA
TSt penieHus GU3NUecKuX 3a1ad MakpopH3uKu;
nes1aTh NpaBUIIbHBIE BBIBOJBI U3 COMIOCTABICHUS
pE3yJIBTaTOB TEOPUH U SKCIIEPUMEHTA;
QHAJIM3UPOBATh, CUCTEMATU3UPOBATH U OLIEHUBATh
pEe3yIbTaThl ONTUYECKHUX IKCTIEPUMEHTOB; 0000111aTh
MMeEIoIIMeCs: MaTepralibl. IMeeT mpakTuieCcKuil
OTIBIT: CAMOCTOSITENILHO MMPUOOPETATh HOBBIE 3HAHUS
0 MUKPO(U3HKE; COMOCTABIEHUS PE3yJIbTaToOB
1ab0PaTOPHBIX IKCTIEPUMEHTOB M0 MaKpO(pHU3HKE C
WX TEOPETUICCKUMHU TaHHBIMU., BJIaJI€€T HABBIKAMH
rPaMOTHOM 00pabOTKH pe3yabTaToOB Ta0OPATOPHBIX
SKCIIEPUMEHTOB M COMOCTABIIEHUS UX C
TEOPETUICCKUMU JTAHHBIMH; 0000IICHUS U
KPUTHUECKOH OLIEHKU PE3yIbTaTOB
SKCIIEPUMEHTAJIBHBIX HCCIIEIOBAHUM.

1.0.11 O6mas ¢puzuka. Mukpoduszmka

3HaeT: pyHIaMEHTaIbHbIE MIOHATHS, 3aKOHBI U
TEOpUU MaKpO(U3UKU; OCHOBHbIE (PU3NYECKHE
DKCIIEPUMEHTBI, TOBJIMSABILNE HA Pa3BUTHE
MaKkpO(QHU3UKHU., TEOPETUUECKUE OCHOBBI
(GU3MUECKNX METOJIOB UCCIIEI0BAHMUS;
SKCIIEPUMEHTAJIbHBIE METOIbl U CPEACTBA JISI
aHaJIM3a ¥ peleHus 3a/1ad MUKpPO(QHU3UKU. YMEeT:
bopmynupoBarh (hU3MUECKUE 3aKOHBI,
QHAJIM3UPOBATh UX BAXKHOCTh, aKTYaIbHOCTb, C(hepbl
PUMEHEHUS; UCIIOIb30BaTh (PU3NUECKUE 3aKOHBI U
TEOpUU Ha NPAKTUKE, PELIATh 3aJa4y 10 JAHHOMY
pasneny o0mei GU3NKu., MPOU3BOAUTH YUCIEHHBIE
OLIEHKH 110 TIOPSAKY BEITUYHHBI; UCIIOJIB30BATh
BO3MOYKHOCTH METOJIOB (PU3UUECKUX HCCIEIOBAaHUM
U1 peleHns: GU3NYECKHUX 3a1a4 MUKPO(DU3UKH;
Nes1aTh NPaBUIIbHBIE BBIBOJBI U3 COMOCTABICHUS
pE3YNBTaTOB TEOPUU U DKCIIEPUMEHTA,
QHAJIM3UPOBATh, CUCTEMATU3UPOBATh U OLIEHUBATh
PE3YNIbTaThl ONITHYECKHUX 3KCIIEPUMEHTOB; 000011aTh
MMEIOIIKECS MaTepralibl. FiMeeT npakTuieckuii
OTIBIT: CAMOCTOSATEIBHO MPHOOPETaTh HOBbIE 3HAHUS
10 MakpO(U3UKe; COMOCTABIEHUS PE3yJIbTaTOB
1a00paTOPHBIX SKCIEPUMEHTOB 110 MaKpo(pU3HKe C
UX TEOPETUYECKUMU JIaHHBIMH., BIa/I€€T HaBbIKAMU
rpaMOTHON 00pabOTKHU pe3yIbTaToB JIAOOPATOPHBIX

OKCIICPUMCHTOB W COITOCTABJICHUSA HUX C




TEOPETUICCKUMU JIAHHBIMH; 0000IICHUS U
KPUTHYECKOH OIEHKH Pe3yJIETaTOB
DKCIIEPUMEHTATBHBIX HCCIIETOBAHUM.

@J1.02 duzndeckrue METOAbI HCCASIOBAHUS

3Haet: GyHIaMEHTaIbHbIC TIOHATHS, 3AKOHBI 1
TEOPUH KJIACCHUECKON U COBPEMEHHOM (PU3UKH,
dbuznyecKre MPUHIIUITEI METOIOB U3MEPEHUS
TepMOHHHaMI/IqCCKHX, 3J'IGKTpOMaFHI/ITHBIX,
ONTUYECKUX U CTPYKTYPHBIX XapaKTEPUCTHK
BEIIIECTB. YMEET: BHIOpATh pallMOHATIBHBIN CTIOCO0
u3MepeHus PU3NIECKUX BETUMYHMH 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 000py/IOBaHUS,
HEO0OXOIMMOTO TSI TIOTYYEHUS HEOOXOAMMBIX
XapaKTePUCTHUK ¢ TPeOyeMOi TOUHOCTBIO.

1.0.07 O6mas ¢pusuka. MexaHuka

3Haet: GyHIaMEHTaIbHbIC TIOHATHUS, 3AKOHBI U
TEOPUU MEXAaHUKU; OCHOBHBIC (PU3NICCKUE
PKCIIEPUMEHTHI, TOBIUSBILINE Ha PA3BUTHE
MEXaHUKH., TCOPECTHUECKHE OCHOBBI (PU3HUECKHIX
METOJIOB MCCIIEIOBAHMS; SKCIIEPUMEHTAIIbHBIE
METOIBI ¥ CPEJICTBA JUISI aHAJIN3a U PEIICHHS 3a/1a9
MEXaHUKH. YMeeT: GopMyIupoBaTh HU3NUECKIE
3aKOHBI, aHATM3UPOBATH UX BAKHOCTD,
AKTyallbHOCTb, C(hepbl MPUMEHEHHUST; UCIIOB30BaTh
(bu3nYeCcKre 3aKOHBI U TCOPUH HA TIPAKTHKE, PEIIATh
3a/1aud 10 JaHHOMY pasfeny o0mei Gu3uku.,
MPOU3BOIUTE YHCIICHHBIC OIICHKH 10 TIOPSAKY
BEJMYUHBI, HCII0JIb30BaTh BO3MOKHOCTH METOIOB
(GU3HYECKHUX UCCIICAOBAHUH JIJISl PEIICHUS
buznyeckux 3a7a4 MEXaHUKH; JAeNaTh IPaBUIbHbBIE
BBIBOJIBI U3 COMOCTABIICHUS PE3YJIbTaTOB TCOPHH U
DKCIIEPUMEHTA; aHAJIN3UPOBaTh, CUCTEMATU3UPOBATh
U OLICHUBATh PE3YJIBTAThI ONITHYECKIX
PKCIIEPUMEHTOB; 000011aTh UMEIOIIUECS
Marepualibl. FIMeeT npakTUYeCKH OTIbIT:
CaMOCTOSITENILHO MPUOOpETaTh HOBBIE 3HAHUS TTO
MEXaHUKE; COTIOCTABIICHUS PE3yJIbTaTOB
1ab0PaTOPHBIX IKCTIEPUMEHTOB [0 MEXAHHKE C UX
TEOPETUICCKUMHU JIAHHBIMH., BJIaJICET HABBIKAMH
rPaMOTHOM 00pabOTKH pe3yabTaTOB T1a0OPATOPHBIX
DKCIIEPUMEHTOB M COTIOCTABIICHUS MX C
TEOPETUUECKUMU JTaHHBIMH; 0000IIeHUS U
KPUTHYECKOH OIEHKH PE3yIETaTOB
DKCIIEPUMEHTABHBIX UCCIEIOBAHUM.

1.0.10 Obmas ¢pusuka. Onrruka

3HaeT: TCOPECTHYCCKUEC OCHOBLI (bl/ISI/I‘ICCKI/IX
MCTOIOB UCCJICIOBAHUA,; SOKCIICPUMCHTAJIBHBIC
MCTOAbI U CPCACTBA JI aHAJIN3a U PCIICHUA 3a1a4
OIITHUKHU., TCOPECTUICCKHNEC OCHOBBI, OCHOBHBIC
IIOHATHA, 3aKOHBI 1 MOACJIN OIITHKH, YHCIICHHBIC
MMOPAAKHU BCJIIMYUH, XapPaAKTCPHBIC JI OIITUKH .
'YMeerT: IMPOU3BOANUTL YHCIICHHBIC OLICHKU I10
MMOPAAKY BCJIMYHHBI; UCIIOJIB30BATh BO3MOKHOCTH

MCTOJOB (i)I/ISI/ILIeCKI/IX I/ICCJ'IGIIOBaHI/Iﬁ JJI1 pCIICHUS




du3NYECKHX 3a7a4 ONTUKY; JeNIaTh MPaBUIbHBIC
BBIBOJIbI U3 COMOCTABIICHUS PE3yIbTaTOB TEOPUU U
DKCIIEPUMEHTA; aHATU3UPOBATh, CUCTEMATU3UPOBATH
U OLIEHUBATh PE3YJIbTAThl ONTHYECKUX
DKCIIEPUMEHTOB; 0000IIATh UMEIOIIHECS
MaTepuabl., IOHUMAaTh, U3J1araTb U KpUTHUIECKU
QHATM3UPOBATh (PH3UIECKYIO HHPOPMAIIHIO;
MOJIb30BaThCSI TEOPETUYECKUMU OCHOBAMU,
OCHOBHBIMU TIOHSATHUSMU, 3aKOHAMU U MOJCIISIMU
onTUKU. MIMeeT MpakTHYeCKUi OIbIT:
CaMOCTOSATENILHOM PabOTHI ¢ anmapaTypoi B
ONTUYECKOM Jab0opaTopuu; BiIaeeT HaBbIKaMU
rpaMOTHON 00pabOTKH pe3yIbTaToOB J1AOOPATOPHBIX
SKCIIEPUMEHTOB M COMIOCTABIICHUS UX C
TEOPETUICCKUMU JTAHHBIMU; 0000IICHUS U
KPUTHUECKOH OLIEHKU Pe3yIbTaToOB
DKCTIEPUMEHTATBHBIX UCCIIEIOBAHUIA. ,
CaMOCTOSITEIHHOU PaOOTHI B (hU3UUECKOM
mabopaTropuu; KyJIbTypOil MOCTAHOBKU U

MOICIUPOBAHHNA (1)I/I3I/I‘IGCKI/IX 3aaa4 OIITHKU.

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTh JUCIHUILUIMHBI cOCTaBIsAeT 4 3.¢., 144 4., 90,5 4. KOHTaKTHOM

paboTHI
Pacnpenenenue no cemecrpam
N Bcero B Jacax
Bun yuebuoid padors: 4acoB Howmep cemectpa
7
OO61mas Tpyao€MKOCTh AUCIIUTIITMHBI 144 144
AyoumopHhvie 3auamusi: 80 80
Jlexumu (JI) 32 32
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI
ayauTopHbIX 3aHaTuil (I13) 48 48
Jlabopatopubie padotsI (JIP) 0 0
Camocmosmenvras paboma (CPC) 53,5 53,5
[ToaroroBka K KOJUJIOKBUYMaM 23,5 23.5
[TonroroBka K 3K3aMeHy 30 30
KoHcynpranyy u npoMeKyTo4Hast aTTeCTaIus 10,5 10,5
Bu koHTpOJIs (3a4eT, nud.3a4eT, SK3aMeH ) - 9K3aMEH

5. ConeprkaHue TUCHMILIIMHBI

No HaiMeHoBaHIE pasieon AMCLIIHIEL OO0beM ayaUTOPHBIX 3aHSATHUN MO BUJIaM B 4acax
pasnena Bcero JI I13 JIP
1 SIBIIeHMS HA TpaHUIIE pa3iesia ONTUYECKUX CPel 12 4 8 0
2 |OCHOBHBIE XapaKTEPUCTUKHU CBETOBOJIOB 18 6 12 0
3 MeToabl ONITUYECKON MUKPOCKOTTUU 8 4 4 0
4 [DneKkTpoHHAasi MUKPOCKOIHSI 10 4 6 0
5 [Qnnuncomerpus 10 4 6 0




6  [3oHAO0BasI CKAHUPYIOIIAS] MUKPOCKOTIHSI 12 6 6 0
7  |CnexTpocKkonus KOMOMHAIIMOHHOTO PacCesTHUs 10 4 6 0
5.1. JIleknun
Ne No Kox-
HaumenoBanue win KpaTkoe cofepkaHnue JEKIIMOHHOTO 3aHITH BO
NeKIUupas3aena
4acoB
1 1 SBNEeHMs HA TpaHUIIE pa3/ienia ONTUYECKUX Cpel. 4
2 2 |OCHOBHBIE XapaKTEPUCTHKHA CBETOBOJIOB. 6
3 3 |MeTonuKH ONTHYECKON MUKPOCKOIHH. 2
4 3 [TpunIUI paboThl ONTHYECKOTO MUKpOCcKoma. Pa3pemenne. [Ipobnemsl )
YBEITUUYECHUS PA3PEIICHMS.
[TpunLMI pabOTHI IEKTPOHHOTO MUKpOCKoTa. [Ipobiaembl aekTpoHHON
5 4 [MMKpOCKOIHM. “Tonkuit” Ga3oBblii 0OBEKT B IMEKTPOHHOU MUKPOCKOITUU. AHAITN3 4
abeppalinii B 3JIEKTPOHHOM MHUKPOCKOTe. AHAJIN3 NepeaaTouyHo GpyHKIuu
PIIEKTPOHHOI'O MUKPOCKOTIA.
6 5 Teopust AITUIICOMETPUUECKOTO METO/IA. MCTOE[BI MaTeMaTU4IeCKoi 00paboTKu 5
PE3YIBTATOB JUTUIICOMETPUICCKIX U3MEPECHUIM.
7 5 OrnpesiesieHne ONTUYECKUX XapaKTEPUCTHK MAaTEPHUAIOB METOJIOM JUTUIICOMETPHHU. 5
[lepcrieKTUBBI Pa3BUTHS U MIPOOIIEMBI SJTUTICOMETPUIECKUX METOJIOB.
[TpunIMI pabOTHI 30HI0BOTO CKaHUPYIOLIETO MUKpOcKoma. OcoOeHHOCTH paboThl.
8 6  |OOpaboTka nmoxyueHHON HHGOPMAIIMKA U BOCCTAHOBIICHUE MOTYYEHHBIX 2
n300paxeHuii. iamepurensHbie METOIUKY.
M3mepeHue penbeda MoBEpXHOCTH C UCMOIB30BAHUEM KOHTAKTHOTO
9 G |KBA3HCTATHYECKOro METOfa. N3mepenue penbeda MOBEPXHOCTH C HCIIOIb30BAHUEM )
MOJIYKOHTAKTHOTO KojiebarenpsHoro Mmetoza. [IpenensHoe paspemenue ACM.
Kann6poska ACM.
MeToauk1 30H/10BOI CKaHUPYIOIIeH MUKpocKonuu. CHUII0BOE B3aUMOJIEHCTBHE
10 6 30HJIa C TOBEpXHOCTHIO. [ToTeHIInan B3anmMoeiicTBUS 30H 1a ¢ 00pa3oM. Pexxumbl )
pabotel ACM. IlepcnexTuBbl pazButus MerozoB ACM. He pemiennblie mpooiaembl
ACM.
CyIIHOCTB SIBI€HNS KOMOMHAIIMOHHOTO paccesiHUs (TOYKU 3pEHUS KIacCHYeCKOM
11 7  [reopuH, C TOUKU 3pEHUS KBAHTOBOM TEOPHM). DMIUPHUUYECKUE 3aKOHBI 2
KOMOMHAIIMOHHOTO paccesiHus cBeta. McTopust OTKpBITHS
12 7 MeToIMKN paMaHOBCKOM CIIeKTpoCcKonuu. CreKTpoMeTphl KOMOMHAIIMOHHOTO )
paccesHus. [lepcrieKTUBbI pa3BUTHS CIEKTPAIBHBIX METOOB
5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI
Ne Ne Koa-
HanmeHnoBanue mim KpaTtkoe coAep:KaHue MPAKTUUECKOTO 3aHATHS, CEMUHApa BO
3aHATUsA[pa3iena
4acoB
1 1 [3akonsl nmpenomieHus U orpaxenust. @opmynsl Openens. Yron bprocrepa. 4
2 1 SIBJICHUS TTOTHOTO BHYTPEHHETO OTpakeHus. PomO @penens. BbiBoj BOTHOBOTO 4
YPABHEHUSI.
Hanpasnsiemble, pedparupyrolie 1 TyHeuMpyoomue gyqu. Jlyuessie
3 2 |mapameTtpbl. XapaKTEPUCTUKU CBETOBOJIOB. YIIIMPEHHE UMIYIIbCOB. TE€XHOIOTUs 4
M3rOTOBJIEHUSI ONTUYECKUX BOJIOKOH.
4 ) MHOroMo10BbIM CBETOBOA. OTHOMOJOBBIN CBETOBO/. [I1aHapHbIl BOIHOBO/I. 4
BonokonHsbI# cBeToBO. CTyneH4aThlid MpoduiIh moKas3aTess MpeToMICHHUS.
5 2 |I'pagueHTHBIN Tpoduib Mokaszarens npenomiieHus. [loctpoeHne myueBbIx 4




TpaeKTopuii. MepuANOHAIBHBIE U KOCBIE JIy4d B BOJIOKOHHOM CBETOBOJIE.
KomnokBuym Nel

Pabota ¢ ontuueckuM Mukpockornom. MccnenoBanue 00bEKTOB Ha ONITHYECKOM

crienaiabHocTel By30B 1. B. CuByxuH. - 2-¢
u3n., ucrp. - M.: Hayka, 1979. - 519 c. un.
3) Meronuyeckue yKa3aHus IS
CaMOCTOSITEIIBHON paOOTHI IO KYPCY
"CoBpeMeHHBIN (PU3NIECKUN IKCTIEPUMEHT"
B JICKTPOHHOM BHUJIE B JIOKJIBHOU CETH
Kadeapel.

6 4
MHUKPOCKOIIE.
7 PaboTa ¢ 3eKTpOHHBIM MUKpOCcKonoM. VcciieoBaHre NOBEPXHOCTH 6
HAaHOKOMIIO3HMTA Ha JIEKTPOHHOM MHKPOCKOTIE.
8 Pabora c amuncomerpom. M3yduenne cBoiicTB TOHKUX MiieHOK. KomnokBuym Ne2 6
9 PaboTa ¢ 30HIOBBIM CKaHUPYIOIIMM MUKPOCKOIIOM. V3ydyeHne moBepXHOCTH Ha 5
30HJ0BOM CKaHHPYIOIIEM MUKPOCKOIIE
3yueHne CeKTpOCKOTMI KOMOMHAIIMOHHOTO paccesiHus. [lonydyenne u aHamm3
10 CHEKTPOB KOMOMHALIMOHHOTO pacCessHUS aIMa30Nn0A00HbIX TeHoK. KommokBuym | 6
Ne3
5.3. JIaboparopHbie padoThI
He npenycmoTpeHnbl
5.4. CamocTosiTesibHasi padoTa CTyI€eHTA
Boinonnenne CPC
Crrcoxk nureparypsl (¢ yKazaHueM Kon-
[Tonsun CPC paszenos, maB, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc 4acoB
1) Kpucrannorpadus, peHrreHorpadus u
HIIEKTPOHHASI MUKPOCKOTIHS Yuel. IJIsl By30B
o crer."du3nka MeTaioB" u
"MerannoBeneHue, 000pyd. U TEXHOJIOTHUS
TepM. 00pad. meTamnoB". - M.:
Metannyprus, 1982. - 631 c. un. 2)
CuByxuH, /J{. B. O6muit kypc puzuku
[TonroroBka K KOJUIOKBUyMam [Tekct] T. 1 Mexanuka st pus. 7 23,5
cnenuanbHocTelt By30B Jl. B. CuByxu=. - 2-¢
u3n., ucrp. - M.: Hayka, 1979. - 519 c. un.
3) Metonuyeckue yka3zaHus AJs
CaMOCTOSITEIBHON PabOThI 1O KypCy
"CoBpeMeHHBbIN (PU3NUECKUNA IKCTIEPUMEHT"
B DJICKTPOHHOM BHJIE B JIOKAJIbHOM CETH
kadeapol.
1) Kpucrannorpadus, pearrenorpadus u
HIIEKTPOHHASI MUKPOCKOTIHS Yuel. Il By30B
o crell."du3uka MetaiwioB" u
"MeTtatoBeieHrue, 000pyI. U TEXHOJIOTHS
TepM. 00pad. meTamioB". - M.:
Metamnyprus, 1982. - 631 c. un. 2)
CuByxwuH, J[. B. O6mwuit kypc pusuku
[ToaroroBka K 3K3aMeHy [Texct] T. 1 Mexanuka st pus. 7 30




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

No OcHoBHOE 000pyIOBaHNE, CTCH IbI, MAKEThI, KOMITBIOTEPHAS TCXHHKA,
Bun 3ansTuit a )'1 MPEAYCTAaHOBIEHHOE IPOrPaMMHOE 00eCIIeUeHUE, HCTIOIb3YEeMOE JIJIs
YA pa3IMYHBIX BUJOB 3aHATUN

[Tpaktuueckne  [445a (JlabopatopHbie paboThl Ha 30HA0BOM cKaHupytomieM (Solver PRO NT-
3aHsaTus U ceMuHapsl (1)  [MDT)u snekrponnbix (Phenom - FEI Company) Mukpockomax

[IpakTrueckue 014

CrniekTpomMeTp KOMOMHAIMOHHOTO paccessHust Spectra Raman NT-MDT
3aHATUSA U CEMUHApPHI |(2)

607 .
Jlexuuun (16) [MPOEKTOP, KOMITBIOTED, MporpaMMHOe obecrnieuenne PowerPoint

[IpakTuueckue 605 |[JlabopartopHbie padoThl Ha Ammuncomerpe SES00 1 KoMOMHUPOBAaHHOM
3aHATHS U ceMuHaphl |(10) [monspuzarmoHHOM-(dyopeciieHTHOM MUKpockorie BXS51 (Olympus)




