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Bunsl yueOHoM nedarenbHOCTH 4 cemectp 5Scemectp Bcecero  Enununsl
JlexumoHHbIE 3aHATHUS 36 36 4acoB
[IpakTryeckue 3aHATUA 36 36 4acoB
JlaGopaTopHble 3aHATUS 32 32 4acoB
Kypcosast pabora 36 36 4acoB
CamocrositenpHas padbora 112 36 148 4acoB
IloaroroBka u cmada pK3aMeHa 36 36 JacoB
OO0mmas TpyJ0€MKOCTh 252 72 324 4acoB
(BKJIIOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 7 2 9 3.€.

@opMBbl TPOMEKYTOUHOM aTTeCTalUs Cemectp
OK3aMeH 4
Kypconas pabora 5
Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. [lpuobperenne 3HaHUN O (PU3UKO-XMMHUYECKHX CBOHCTBAX ONTHUUYECKUX MaTEpHAJIOB,
(opMupoBaHHEe NMPEACTABICHUA 00 ONTHUYECKUX XapaKTEPUCTHKAX CTEKIO00pa3HbIX M KPUCTAIITUIECKUX
MaTepHaJIOB Ha OCHOBE MOHATUH (PU3MUECKON ONTUKH.

1.2. 3agauy AUCHUILIUHBI

1. TlonyueHue HEOOXOAMMBIX 3HAHUN MO (PU3UKO-XMMHUUYECKUM U TEOPETHUUYECKUM OCHOBAM
ONTUYECKOT0 MaTEPUAIOBEICHHUS.

2. llonyueHue HeOOXOMMMBIX 3HAHUU MO METOJAaM pacuyeTa OCHOBHBIX MapaMETpPOB H
XapaKTePUCTHK ONTUYECKUX MAaTEPUAJIOB.

3. IlpuoOpeTeHnEe HABBIKOB JIKCIEPUMEHTAJIBHOTO HCCIEIOBAHUA CBOWCTB ONTHUYECKUX
MaTepHaoB.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte Otoka gucrmiing: O0g3aTeIbHas 4acTh.

Monynb quctumiinH: Moayns HampaBieHUs moAroToBku (special hard skills - SHS).

Nunexc qucumnauasl: 51.0.03.06.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en
PUMEHSTH
€CTECTBEHHOHAYYHBIC U
OOLIEMH)KEHEPHbIE
3HAHUS, METOJIBI
MaTEeMaTHIECKOTO
aHamu3a u
MO/JICIIUPOBAHUS B
WHXEHEPHOU
NeSITeTbHOCTH,
CBSI3aHHOM C
(OTOHHBIMU
TEXHOJIOTHUSIMH
00paboTKu
uHpOpManuy,
MPOCKTHPOBAHUEM,
KOHCTPYHUPOBAaHHEM U
TEXHOJIOTHUSIMH
POM3BOJICTBA
3JIEMEHTOB, IPUOOPOB U
cucteM (OTOHUKH U
ONTOMH(POPMATUKU

OIIK-1.1. 3HaeT OCHOBBI
MaTEeMaTHKH, PU3UKH,
BBIYHCIIUTEIBHON TEXHUKH U
IPOrPaMMUPOBAHHS

CtyaeHT 10KeH 3HaTh OCHOBHBIE
(bu3HYECKUE TPOIECCHI B ONITUICCKUX
Marepuaiax U MaTeMaTU4eCKHUil anmnapar Jjist
OTHUCAHUS ITUX MPOIECCOB

OIIK-1.2. Ymeer
TUTAHUPOBATh U
dbopmyupoBaTh 3a1a41
UCCIIEIOBaHMS, PeliaTh
CTaHJAPTHBIC
npodeCCuOHAIbHBIC 3a/1aUH C
pUMEHEHUEM
€CTeCTBEHHOHAYYHBIX U
00IIIeNH)KEHEePHBIX 3HAHUH,
METOI0B MaTeMaTHIECKOTO
aHaJIM3a ¥ MOJICITMPOBAHUS

CTyneHT A0KEeH yMETh IJIaHUPOBaTh U
dbopMyUpoBaTh 3a/1a4l HUCCIEAOBAHUS
CBOICTB ONTHYECKUX MAaTEPUAJIOB C
MPUMEHEHUEM e€CTECTBEHHOHAYUHBIX U
OOLIEMH)KEHEPHBIX 3HAHH, METOJI0B
MaTeMaTHYeCKOro aHaJIN3a U MOJIETTUPOBAHUS

OIIK-1.3. Bimageet HaBBIKAMU
TEOPETHUYECKOTO U
AKCIIEPUMEHTAIHHOTO
HCCIIeIOBAHUS 00BEKTOB
npodeccuoHaNBHOM
JIeSITCIIbHOCTH,
MaTeMaTH4YECKOTO
MOJICTTUPOBAHUS PA3IUIHBIX
MIPOLIECCOB

CTyI[CHT JOJIKCH BJIaACTh HABbIKAMH
TCOPCTUYICCKOTO U SKCIICPUMCHTAJIIbHOTO
HCCIICAOBaHUA OIITUYCCKUX MATCPUATIOB,
MaTEMaTUICCKOTO MOACIIUPOBAHU
MponecCcoB B ONITUYCCKUX MaTCpruaaax

OIIK-3. Cnocob6en
IPOBOJIUTH
HKCIIEpUMEHTAIbHBIC
UCCIICIOBAHUS U
U3MEpEHus,
00pabaThIBaTh U
IPECTABIIATh
MOJTyYCHHBIE JJTAHHBIE C
Y4ETOM crieuu(pUuKu
M3MEPEHUI B CUCTEMAX U
yCTpOiCTBaxX (POTOHUKH
¥ ONTOMH(POPMATUKU

OIIK-3.1. 3HaeT OCHOBHEIE
MIPUHIIHAIIBI TIPOBEICHUS
IKCIIEPUMEHTATBHBIX
HCCIICIOBAHUM U
HCIIOJIb30BAaHMS OCHOBHBIX
npruemMoB 00paboTKH U
MIPEJICTABJICHHS ITOJTYICHHBIX
JIAHHBIX B 00J1aCTH
npohecCHOHATLHOM
JIEITEIbHOCTH

CTyIeHT JOJKEH 3HaTh OCHOBHBIC TPUHITUITHI
MIPOBEICHUS SKCTICPUMEHTATBHBIX
MCCJICIOBAaHUH ONTHYECKUX MaTePUaAJIOB U
WCIIOJIb30BaHUsI OCHOBHBIX IIPHEMOB
00pabOTKHU U TIPEICTABICHHS TIOTYYCHHBIX
JAHHBIX B 00JIACTH ONTUYECKOTO
MaTepHUAIOBEICHUS

OIIK-3.2. YmeeT BoIOUpaTh
3¢ (PEKTUBHYIO METOIUKY
AKCIIEPUMEHTAIbHBIX
HUCCIIETOBAaHUN

CTyIeHT JoDKeH YMETh BHIOUpAaTh

3 (PEKTUBHYIO METOIUKY
IKCIIEPUMEHTAIBHBIX UCCIIETOBAHHIA
ONTUYECKUX MaTEPUAIOB

OIIK-3.3. Brageet HaBbIKaMH1
MIPOBEICHUS
AKCIIEPUMEHTATIBHBIX
UCCIIeIOBaHM, 00pabOTKU 1
MPEJICTaBICHUS MTOJTYYSHHBIX
JIAHHBIX

CTy,[[CHT JOJIKCH BJIaACTh HABbIKAMH
MMPOBCACHU SKCIICPUMCHTAJIbHBIX
HCCIIeIOBAHUM ONITHYECKUX CBOMCTB
MaTCepuaioB, O6p8.60TKI/I " IpCACTABJICHUA
MOJIYYCHHBIX TaHHBIX

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroiuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

06111351 TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 9 3a4ETHBIX CIWHUII, 324 AKaJICMHUYCCKUX 4aCOB.
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Pacnpenenenue Tpya0eMKOCTH TUCIHUIUIMHEI 110 BHIaM YU4€OHOU JEATEIHPHOCTH MPEJACTABICHO B
tabimue 4.1.
Ta6mmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUAAM YUYSOHOM NeSITeTbHOCTH

Bcero Cemectpsl

Bunpl yueOHOI nesiTenbHOCTH
4acoB |4 cemecTtp|S cemecTp

KonTakTHas aynuTopHasi padora 00y4aromuxcs ¢ 140 104 36
npenojgaBarteyeM, Bcero

JIeKIIMOHHBIE 3aHATHS 36 36
[IpakTHyeckue 3aHATUA 36 36
JlaGopaTopHbIe 3aHATHS 32 32
KypcoBas padota 36 36
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 148 112 36
BHeayIMTOPHAasi padoTa 00y4alIIMXxcs ¢ mpenojaaBaresjieM, BCero
IToaroroBka K TECTUPOBAHUIO 34 34
Hanucanue otyera no MHAMBUAYAIBHOMY 33JaHUIO 16 16
Harmmcanne otyera nmo nabopaTopHoit pabote 16 16
BrinosiHeHNE MHAMBUAYAIBHOTO 3a1aHUS 22 22
[ToaroroBka k 1abopaTopHOi paboTe, HAMMCAHUE OTYETA 16 16
[ToaroToBka Kk 3amuTe oTyeTa Mo JabopaTopHO padboTe 8 8
Hanucanue oTueTa o KypcoBoii pabore 36 36
IToaroroBka M ciava 3x3amMeHa 36 36

Oo0masi Tpyn0eMKoOCTh (B 4acax) 324 252 72

Oo0mas TpyaoeMKocTh (B 3.€.) 9 7 2

5. CTpykTypa ¥ coaep:kaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCHUIUIMHEI TIO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOW NesSTeIbHOCTH IMPUBEICHA B
Tadymie 5.1.
Ta6auma 5.1 — Pa3gensl (TeMbl) TUCIUIIIMHEI M BUJIBI YICOHOM e TEILHOCTH

HasBanus paznenos (Tem) Jlex. Ipak. | JIa6. | Kypc. | Cam. Beero dopmupyembie
JTUCHUTUTUHBI 3at, 3aH., 1 | pabd. | pab. |pab.,u uacos (6e3 KOMITETEHIIH
q JK3aMeHa)
4 cemecTp
1 Beenenue 4 - - - 4 8 OIIK-1
2 BzanmogeiicTBHe 6 16 12 - 24 58 OIIK-1, OIIK-3
ONTUYECKOTO U3ITYUCHHSI C
BEILECTBOM
3 Ilornomenne 8 2 8 - 28 46 OIIK-1, OIIK-3
MOJTYTIPOBOTHUKOB
4 BecuBETHOE OIITHYECKOE 10 16 4 - 24 54 OIIK-1, OIIK-3
CTEKJIO
5 IIBeTHOE ONITUYECKOE 6 2 8 - 26 42 OIIK-1, OIIK-3
CTEKJIO
6 Ctexita ¢ 0coOOBIMHU 2 - - - 6 8 OIIK-1, OIIK-3
CBOMCTBAMH
Hroro 3a cemectp| 36 36 32 0 112 216
S cemecTp
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7 CTekiia U MaTepHaIbl C - - - 36 36 72 OIIK-1, OIIK-3
0COOBIMHU CBOMCTBAMHU
Hroro 3a cemectp| 0 0 0 36 36 72
Hroro| 36 36 32 36 148 288

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTLINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Conepskanue pas3ienoB (TeM) TUCIHUILIMHEI (B T.4. IO JICKIUSIM)

CornacoBaHa Ha noptane N2 79023

TpynoemkocTs
Haspanwus paznenoB | Conepskanue pa3ienoB (TEM) TUCIUTLIAHEI dopmMmupyembie
(TeM) TUCIIUTIITAHBI (B T.4. IO JICKITUSIM) (nexunoHHbIC KOMIIETEHIIUHN
3aHSTHSA), 9
4 cemecTp
1 Benenue Knaccudukanust onTuyecKkux MaTepuaioB 4 OIIK-1
Hroro 4
2 B3aumoneiictBue IIpoxoxkneHre ONTUYECKOrO U3ITyYEHUs 6 OIIK-1, OIIK-3
ONTUYECKOTO yepe3 KpucTtauibl. ONTHYECKUE SIBJICHUS B
U3ITyUYEHUS C kpuctaiax. [Iponeccsl orpaxkenus,
BELIECTBOM NOTJIOUIEHMSI U ITpesiomiieHus ceeta. [lonHoe
BHyTpeHHee oTpakenue. D ekt bprocrepa.
Ornrtruyeckue MoCTOSTHHBIE.
Hroro 6
3 Ilornowmenue Buzbl nornomeHys B moaynpoBOJHUKAX. 8 OIIK-1, OIIK-3
MOJIYITPOBOIHUKOB Cob6ctBennoe nornornienue. [psimpie u
HEMPSMBbIE ONITUYECKHE MEPEXO0/IbI.
3aBUCUMOCTh KOO PUITMEHTA MOTIOMICHUS
OT SHEPIUM KBAHTA CBETa. DKCUTOHHOE
nornoienue. [IpuMecHoe noraouexHue.
[TornomuieHre cBOOOTHBIMU HOCUTETISIMHU.
Pemero4noe nornomiexHue.
Hroro 8
4 BecuseTHoOEe CripbeBoii cocTaB crekia. [[pon3BoacTBo 10 OIIK-1, OIIK-3
ONTUYECKOE CTEKJIO onTuyeckoro creksia. Hopmupyemsie
MOKa3aTeIH KauecTBa CTeKIa.
Knaccudukanus onTuyeckoro crekia.
Huarpamma A606e. XpomaTHieckue
abeppauuu U ux ycrpanenue. Ou3nko-
MEXaHUYECKHE U TEPMUYECKUE CBOWCTBA.
Hroro 10
5 IIBeTHOE [[BeTHOE onTMYECKOE CTEKIIO. [TpnumHbI 6 OIIK-1, OIIK-3
ONTUYECKOE CTEKJIO MOSIBJICHUSI OKPACKH CTEKOJI. THUIIBI U MapKu
ONTUYECKUX IIBETHBIX CTEKOJ. ONTHYECKUE
xapakTepucTuki. O603HaYEeHUS [IBETHOTO
ONTHUYECKOTO cTeks1a. DOTOXPOMHBIE CTEKJIA.
OcHoBHBIE TapaMeTPbl (HPOTOXPOMHBIX
MaTEepUasoB.
Hroro 6
6 Crekna ¢ ocoOpiMu | MTHppakpacHOe OECKUCIOPOIHOE CTEKIIO. 2 OIIK-1, OIIK-3
CBOMCTBaMH CTeKIIOKpHUCTAUTMYECKHUE MaTepUalbl.
Curanisl.
Hrtoro 2
5




Hroro 3a cemectp 36

5 cemecTp
7 Ctekna u HudpakpacHoe 6€CKUCIOPOIHOE CTEKIIO. - OIIK-1, OIIK-3
MaTepHuabl C CTeKI0KpUCTAIIINYECKHUE MAaTEPUAIIbI.
ocoObiMu cBoiicTBamu | DoTopedpakTH(HBIC MaTepUATIbL.
Marepuansl 1151 BOJIHOBOAOB. Martepuarsl
JUIS1 TBEPAOTEIBHBIX Ja3€POB.
Hroro -
Hroro 3a cemectp -
Hroro 36
5.3. IlpakTn4yeckue 3aHATUSA (CEMUHAPHI)
HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B TabmuIe 5.3.
Tabnuma 5.3. — HauMeHoBaHMe NMPaKTUYCCKUX 3aHATUN (CEMHHAPOB)
Ha3Banus paznenoB | HaumeHoBaHMe npakThuecKkux 3aHsATUN | TpynoeMkocts, |  PopMupyemsie
(TeMm) AMCUMITITUHBI (cemuHapoB) q KOMIIETEHIIUN
4 cemecTp
2 Bzaumonenictsue [Ipouecchl oTpakeHus, MOTJIOMIECHUS U 4 OIIK-1, OIIK-3
ONTUYECKOTO npesomiieHus cBera. Onruyeckue
U3ITyYEHUS C MOCTOSTHHBIE.
BCILICCTBOM Ionspusanus ceera. PopmyIsl 4 OIIK-1, OIIK-3
@penens. 3akoH bprocrepa.
ITonmyuyenue BbIpaKEHUS U1 TOKA3aTeIIs 4 OIIK-1, OIIK-3
MOTJIOIICHUS KPUCTAJLIA C yYETOM
MHOTOKPAaTHOT'O OTPaKEHHS
D¢ heKT moaTHOTO BHYTPEHHETO 4 OIIK-1, OIIK-3
OTpaX€HHUs KaK YaCTHBIN CiTy4yail 3aKOHa
MIPEIOMIICHUSI.
Hroro 16
3 Ilornomienue Pacuer cnekTpasibHOM 3aBUCUMOCTH 2 OIIK-1, OIIK-3
MOJIyTIPOBOJIHUKOB K03 pHIIMEHTA MOTIIOMIECHUS
KPUCTAJUIOB C UCTIOJIb30BAHUEM
AKCIIEPUMEHTAJIbHBIX PE3YyJIbTAaTOB
Hroro 2
4 becuBeTtHOE DOU3NKO-XUMHUUYECKHE U OIITUYECKUE 4 OIIK-1, OIIK-3
ONTHYECKOE CTEKIIO CBOICTBAa HEOPTaHUYECKOTO CTEKIIA.
Pacuer cocraBa MMXTHI 17151 BApKH 4 OIIK-1, OIIK-3
CTEKJIA.
PacueT MmexaHWYECKUX XapaKTEPUCTHK. 4 OIIK-1, OIIK-3
Xpomatuueckue abeppanuu. Mx 2 OIIK-1, OIIK-3
yCTpaHeHHue
Onruyeckue nocrosgsHuelie. Pacuer 2 OIIK-1, OIIK-3
ONTUYECKUX XaPAKTEPUCTHUK.
Hroro 16
5 IIBeTHOE onTueckoe | [[BeTHOE onTHYeCcKOEe CTEKIIO. 2 OIIK-1, OIIK-3
CTEKJIO dortoxpoMHoe cTekno. Pacuer
ONTHUYECKUX XapaKTEPUCTUK
Hroro 2
Uroro 3a cemectp 36
6
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HUroro

36

5.4. JlabopaTopHbIe 3aHATHS

HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOpHBIX padboT

Hasmans PUAID | Hanvenosasme savoparopusx paor | | AONNOTE | opipyenne
4 cemecTp
2 B3aumoneiicteue Omnpenenenne KOHIEHTPAUU 4 OIIK-1, OIIK-3
ONTUYECKOTO BELIECTBA B paCTBOPE
W3ITyUYEHUS C (boTOMETPUUYECKUM METOJIOM
BCIICCTBOM N3yueHne BpameHus MI0CKOCTH 4 OIIK-1, OIIK-3
MOJIIPU3aLUU
N3Mepenne nokaszaresns npeaoMIICHUs 4 OIIK-1, OIIK-3
Hroro 12
3 Ilornomienue HccnenoBanue neeKToB B KpUCTAIIAX 4 OIIK-1, OIIK-3
NOTYyNPOBOTHUKOB Onpenenenue MUPUHBI 3aTPEIIEHHON 4 OIIK-1, OIIK-3
30HBI MOIYIIPOBOJHHUKA U3 ONTUYECKUX
W3MEpPEHUI
Htoro 8
4 becupeTHoE N3mepenue nokasaress npesioMICHUs 4 OIIK-1, OIIK-3
ONTUYECKOE CTEKJIO OINITUYECKOT0 CTEKJIA
pedpaKTOMETPHUYECKUM METOJIOM
Hroro 4
5 LigetHoe ontuueckoe |M3mepenue ko3ddumenra 4 OIIK-1, OIIK-3
CTEKJIO IIPOITYCKaHUS [IBETHOI'O ONTHYECKOTO
CTEKJIa
HccnenoBanne KHHETUYSCKUX CBONCTB 4 OIIK-1, OIIK-3
(OTOXPOMHBIX CTEKOII
Hroro 8
Hroro 3a cemectp 32
Htoro 32

ConeprxaHue, TpyJAOEMKOCTh KOHTAKTHOW ayIUTOPHOM pabOThl U (popMUpyEeMble KOMIETEHIUHU B

5.5. KypcoBasi padora

paMKax BBIIIOJIHEHUSI KypCOBOI pabOThI MpeicTaBieHbl B Tabauue 5.5.

Tabmuma 5.5 — CogeprkaHne KOHTAKTHON ayIMTOPHOMN

a0OTHI U €€ TPYAOEMKOCTh

. . dopmupyemsble
ConeprxaHre KOHTaKTHOM ay TUTOPHOM paboThI TpyaoeMKkocTs, 4
KOMIIETEHIINH
S cemecTp

OO6cyxaeHue u pacrpeeieHie TeM UHAUBUIYaIbHbBIX 4 OIIK-1
3aJjaHui 10 KypcoBOii paboTe
IIpencrasnenue npe3eHTanui o 3aJaHHOM TeMeE. 12 OIIK-1, OIIK-3
Juckyccust, 00Cy>KaeHne, OTBETHI Ha BOIIPOCHI; TBOPUYECKUE
MOMEHTHI.
OO0cyxieHne cofep>KaHus MOSCHUTEILHOMN 3aMHCKH, 8 OIIK-1, OIIK-3
rIyOUHBI pacKpbITUs TeMbl. [IpoBepka opopmieHus
oTyeTa.
3ammra KypcoBoro nmpoekra. OTBeThl Ha BOIIPOCHI. 8 OIIK-1, OIIK-3
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ITonsenenue uroros. Caaua oTyera 4 OIIK-1, OIIK-3
Hroro 3a cemectp 36
Hroro 36

[IpumepHas TemaTHKa KypCOBBIX padoT:
1. Crekna mist ”HGpaKpacHOW ONTHUKH: CIIOCOOBI IMOTYUYEHHUsI, OCHOBHBIC CBOWCTBA, IPUMEHEHHE.
2. Meroibl HccaeI0BaHUs ONITUYECKUX MAaTEPHAIIOB.
3. Henaunelinble peTUCTPUPYIOMIME CPEIbl: CETHETOAIEKTPUUECKUE, DIEKTPOONTHYECKHUE,

dboTopedpakTUBHBIC MaTEPHAIIBI.

DJIEKTPETHI.

Martepuassl A1 BOJIHOBOJIOB.
OnTHKa TOHKHUX IUICHOK.
OnTuueckue CBOMCTBA XKUAKUX KPUCTAJIIOB M UX NPUMEHEHHE B cUcTeMax o0paboTku

ONTHYECKON MHPOPMAITHH.
8. OnTHueckue MaTepualbl ISl CBETOAMOIHON TEXHUKU: OCHOBHBIC CBOMCTBA, HEOPTaHUYECKUE U
OpPraHUYeCKHEe MaTepPHaIbl, IIEPCIICKTUBBI HCIIOIb30BAHMSI.

9. OnTuyeckue MaTepuadbl [Jisi TBEPAOTEIbHBIX JIA3€POB:

MOJNYIIPOBOAJHUKOBEIEC H

JUDJICKTPUYCCKUE MaTCpHaibl, ©X OCHOBHBIC CBOMCTBa U XapaKTCPUCTHUKH.

10.
11.
12.
13.
14.
15.

[TpreMHHMKHN ONTHYECKOTO U3NydyeHus. @oToanoabl.
OnTuueckrie BOTHOBOBI.
MeTo/1p1 BBIpALIUBAaHUSI KPUCTAJLIOB.
dotopedpakTuBHble MaTepHrabl. ONTHUYECKHE U AIEKTPOPU3NIECKUE CBOWCTBA.
@DOTONPOBOUMOCTD TBEPABIX TEI.
DOTOXPOMHBIE CTEKIIA.

5.6. CamocTosiTeqbHasi padoTa

Buasl caMmocTosTeNIbHOM paboOThL, TPYAOEMKOCTh M (POPMHUPYEMbIE KOMIIETEHIIUU IPECTABIICHBI B

tabmure 5.6.
Tabauma 5.6. — Buabl caMocTosTeIbHON PaboThl, TPYI0EMKOCTh U (DOPMHUPYEMbIE KOMIICTCHIIUN
Bunbr
HasBanus pasznenos . Tpynoemkocts, | PopMupyembie
S —— CaMOCTOSITEIbHOU 4 KOMITETCHILIH DopMBI KOHTPOJIS
paboThI
4 cemecTp
1 Beenenue IloaroroBka x 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 4
2 Bzanmoneiicteue |Hamucanue oryera mo 4 OIIK-1, OIIK-3 OTuyer no
ONTHYECKOTO WHJUBUIYATbHOMY WHUBUTyaIbHOMY
U3ITyUYEHUS C 3aJ1aHUIO0 3aJJaHUI0
BCIICCTBOM Hammcanwne otyera 1o 4 OIIK-1, OIIK-3 OtueTt o
nabopatopHoi pabore nabopaTopHo# paboTe
IToaroroska k 6 OIIK-1, OIIK-3 TectupoBanue
TECTUPOBAHUIO
Brinosnnenue 6 OIIK-1, OIIK-3 | WunuBuayanbHOE
WHJMBUTyaIbHOTO 3a/laHue
3a/laHus
[ToaroroBka k 4 OIIK-1, OIIK-3 JlabopaTopHas
nabopatopHoi padore, paborta
HamucaHue oT4era
Hroro 24
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3 IlornomieHue Hanmcanue oTyera 1o 4 OIIK-1, OIIK-3 OrtueT 110
MOJTYTIPOBOJTHUKOB | MHAWBHUIYAITBHOMY WHIVBUIYTBHOMY
3aaHUTO0 3a1aHUIO
TloaroroBka x 6 OIIK-1, OIIK-3 TectupoBanue
TECTUPOBAHUIO
Brinosnnenue 6 OIIK-1, OIIK-3 | WunuBuayanbHOE
WHINBUAYATHHOTO 3a7laHue
3a/IaHKS
ITonroroBxka K 3amure 4 OIIK-1, OIIK-3 | 3amura oT4eTa I0
oT4YeTa 10 naboparopHoit paboTe
naboparopHoii paboTe
[ToaroroBka k 4 OIIK-1, OIIK-3 JlabopaTopHas
nabopaTopHoi pabore, paborta
HaIMCaHHUE OTYEeTa
Hanucanue oTuera 1o 4 OIIK-1, OIIK-3 OrtueT 1o
nabopaTopHoii paboTte nabopaTopHoii pabote
Htoro 28
4 BecuseTHOE Brimonnenue 6 OIIK-1, OIIK-3 NuauBunyansHOE
ONTHYECKOE CTEKJIO |MHANBUIYATIBHOTO 3a/1aHKe
3a/TaHus
Hanucanue oTyera 1o 4 OIIK-1, OIIK-3 OrtueT 1o
WHIUBUAYATHHOMY WHANBUIYATbHOMY
3a/IaHHUFO 3aJIaHUIO
IToaroroBka x 6 OIIK-1, OIIK-3 TectupoBanue
TECTUPOBAHUIO
[Toarororka k 4 OIIK-1, OIIK-3 JlabopaTopHas
nabopatopHoi pabore, paborta
HaIMCaHHUE OTYEeTa
Hanucanue otyera mno 4 OIIK-1, OIIK-3 Otuer no
naboparopHoii paboTe naboparopHoil paboTe
Hroro 24
5 IiBetHOE [ToaroroBka k 4 OIIK-1, OIIK-3 JlabGopaTopHas
ONTHYECKOE CTEKJIO |J1abopaTopHOii padoTe, paborta
HaIMCaHHUE OTYEeTa
Hanucanue otyera 1o 4 OIIK-1, OIIK-3 OTuer no
nabopaTopHoii pabote nabopaTopHoii pabote
[TonroroBka k 6 OIIK-1, OIIK-3 TectupoBanue
TECTUPOBAHUIO
Brinmonnenue 4 OIIK-1, OIIK-3 NuauBunyansHOE
WHUBHTyATBHOTO 3a/1aHKe
3a/TaHus
Hanucanue otyera mno 4 OIIK-1, OIIK-3 Otuer o
VHIUBUAYATHHOMY WHANBUIYATbHOMY
3a/IaHHUFO 3aJIaHUIO
[ToaroroBka K 3amure 4 OIIK-1, OIIK-3 | 3amwura oT4eTra 1o
oT4YeTa 10 naboparopHoOit paboTe
naboparopHOit paboTe
Hroro 26
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6 Crexuia ¢ [ToaroroBka k 6 OIIK-1, OIIK-3 TectupoBanue
0COOBIMH TECTUPOBAHUIO
CBOWCTBAMH Htoro 6
Hroro 3a cemectp 112
[loaroroBka u craua 36 DK3aMeH
JK3aMeHa
5 cemecTp
7 Crexia u Hanucanue oryera no 36 OIIK-1, OIIK-3 | KypcoBas paboTa,
MaTepHabl ¢ KypcoBoii paboTe OTueT no KypcoBoii
0COOBIMH pabote
CBOMCTBaAMU Wtoro 36
Hroro 3a cemectp 36
Hroro 184

5.7. CoorBercTBHE KOMIIETEHINH, GOPMHPYEMBIX IPH H3YYCHHH AUCHHUIIMHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBUE KOMIETEHIUH, (GOPMUPYEMBIX NMPU U3YyUYCHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.

Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHbI, U BUIOB
3aHATHI

Bunsr yaeOHOI nesTenbHOCTH

Jlek. | IIpak. | JIa6. | Kypc. | Cam. DopMbI KOHTPOJIS
3aH. | 3aH. | pab. | pab. | pad.

dopMupyemble
KOMIIETCHIIUU

OIIK-1 + + + + + | duckyccus, 3ammTa oT4eTa 1o JadopaTopHOH
pabore, UnnuBuayansHoe 3ananue, KypcoBas
pabora, JlabopaTopnas pabota, MynbTUMeUITHAS
npe3eHTanus, OT4eT Mo UHAUBUIYaTbHOMY
3agannio, OT4eT 1Mo KypcoBoi padore, OTyeT 1o
nabopaTopHoi padote, Cemunap / ceMuHap-
koH(pepennusi, TectupoBanue, JK3aMeH

OIIK-3 + + + + + | duckyccus, 3amuTa oTyeTa 1o J1adopaTopHO
pabote, MnauBunyansHoe 3a1anue, Kypcosas
paborta, JIabopatopHast pabota, MynbTumenuitHast
npe3eHTanus, OTyeT Mo UHAUBUIYATBLHOMY
3agaHuio, OTueT 1o KypcoBoii padore, OTyer no
nabopaTopHoii pabote, CemuHap / ceMUHap-
koH(pepeHuus, TectupoBanue, JK3aMeH

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4arouXCs
6.1. basuibHbIe OneHKH 1J1s1 POpM KOHTPOJIA

BameHbie oneHKH 17151 GOpPM KOHTPOJIS MpeCcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

MaxkcumManbHBIN
6amn 3a mepuoy; | Bceero 3a
mexnay 2KT una | cemectp
KOHEII ceMecTpa

MaxkcuManbHbIi MakcumasnbHbIi
@DopMBI KOHTPOJIA 6amn Ha 1-yro KT ¢| OGaun 3a nepuon
Hayana cemectpa |Mmexnay 1KT u 2KT

4 cemecTp
3amuTa oT4eTa Mo 0 4 4 8
nabopaTopHoi paboTe
NunuBuayanpHOE 3a1aHue 4 4 4 12
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OTt4er 1o UHAUBUIYATbHOMY 4 4 4 12
3a/1aHUIO0
Jlaboparopnas pabota 0 2 2 4
TectupoBanue 6 8 8 22
Otyet no nabopaTopHOM 0 6 6 12
pabote
DK3aMeH 30
HToro Makcumym 3a epuoz 14 28 28 100
Hapacratomum utorom 14 42 70 100
bannbHbIe OlleHKH TSl KypCOBOM paOOTHI MpecTaBlieHbl B Tabmuie 6.1.1.
Tabnuia 6.1.1 — bannpHbIe OIIEHKH Il KYPCOBOM pabOThI
MakcumanbHblii | MakcuMmallbHbIN MaxcumabHbii
@opMBI KOHTPOJIS 6amn Ha 1-yto KT c¢| ©Oamn 3a mepuog Oan 3a nepuon | Beero sa
Hauana cemectpa |Mexay 1KT u 2KT Moy 2KT i Ha | cemectp
KOHEI] ceMecTpa
S cemecTp
NunuBuayansHOE 3a1aHueE 4 4 4 12
Otuet o KypcoBoi pabote 0 0 10 10
MynpTumeauitHas 10 10 10 30
MPE3CHTALIMS
Huckyccus 10 10 10 30
CemuHap / ceMuHap- 6 6 6 18
KOH(pepeHImst
HToro MakcumyM 3a epuoj 30 30 40 100
Hapacratomum urorom 30 60 100 100
6.2. IlepecueT 0a/110B B OLIEHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6annoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Ta6muia 6.2 — Ilepecder 6aIoB B OIEHKH 32 TEKYIIMI KOHTPOJIb
banibl Ha 1aTy TEKyIIEro KOHTPOJIsS Onenka
>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymmbl OamioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMMbI OaioB Ha naty TK 3
< 60% oT MakcUMaJIbHOI cyMMBbI OaitoB Ha naty TK 2

6.3. [lepecuer cyMMBbI 02/1J1I0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6m/1ue

6.3.

Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAAUIIMOHHYIO U MEXKTYHAPOAHYIO OLICHKY

Hroroas cymma 6asios,
Onenka YUYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)

IK3aMeH

5 (oTnU4HO) (3aYTEHO) 90—-100 A (0TAM4HO)

4 (xopo1o) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTENTHHO)

3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)
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| 2 (Hey1OBJIIETBOPUTEILHO) (HE 3aUTEHO) | Hwxe 60 6amos |F (HGYILOBJIGTBOpI/ITeJIBHO)|

7. Y4yeOHO-MeTOAMYeCKOEe U HH(POPMALMOHHOE 00eceuyeHrue TUCIHILINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. Ontuueckoe marepuanopeaenue: Yueonoe nmocooue / I'. B. Cumonoa, M. I'. Kucrenena -
2013. 148 c. [DOnexTponHbIii pecypc]: — Pexxum moctyma: https://edu.tusur.ru/publications/2992.

7.2. lonoTHUTEIbHAS JTUTEPATyPa

1. OnTuka: YueOHoe moco6ue mist By3oB / I'. C. Jlanacoepr. - 6-¢ u3a., crepeotut. - M.: ®Ous-
MatauT, 2006. - 848 c.: un., Tadxa. - [Ipeam. ykas.: c. 844-848. (manuuue B Oudbnunoreke TYCVYP - 28 5k3.).

2. Cagennes, U. B. Kypc o6meii ¢pusuku: yaeOHuk ais By30B: B 3-x 1. / . B. CaBenbes. - 17-¢
u3n., crep. - Cankr-IletepOypr. : Jlans, 2023. - Tom 2 : DnexkTpuyecTBO U MarHeTu3M. Bomubl. OnTHKa. -
500c. [DnexTponHHBII pecype]: — Pexxum moctyna: https://reader.lanbook.com/book/333998#1.

3. Beenenue B ontuueckyw ¢pusuky: YuedbHoe nmocobue / C. M. lllangapos - 2018. 127 c.
[DnexTpoHHEIH pecypc]: — Pexxum gocrtyma: https://edu.tusur.ru/publications/7307.

7.3. Y4eOHO-MeTOAHYeCKHEe TOCO0OHS
7.3.1. O6s13aTe/IbHbIE YUeOHO-METOAUYECKHE MOCOOHSI

1. U3mepenue kor¢pduimeHTa npornyckaHusi IBETHOIO ONTHYECKOro cTekjaa: MeToauueckue
yKazaHus K jabopatopHoii padote / B. [Iio, A. C. Akpectuna, I'. B. Cumonosa, M. I'. Kucrenesa - 2021.
12 c. [QnexTpoHHbIi pecypc]: — Pexxum nocrtyna: https://edu.tusur.ru/publications/9457.

2. OnTrueckoe MaTepuaioBeieHle: MeToauueckue yKa3aHus 1o caMocTosITeabHoi padote / M. I
Kucrenera - 2018. 22 c¢. [DnexkTpoHHBH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/7660.

3. OnTtuueckoe mMaTepuainoBeneHue: MeToandyeckue ykazaHus Mo KypcoBoil pabore / M. I
Kucrenena, JI. H. OpaukoB - 2018. 16 c. [DnexkTpoHHBIN pecypc]: — Pexum nocryna:
https://edu.tusur.ru/publications/7657.

4. OnTuueckoe MaTepuaioBeieHne: Metoanyeckie yKa3aHus 1o npakTudeckuM 3anatusm / M. T
Kucrenera - 2018. 54 c¢. [DnexTpoHHBH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/7672.

5. OnpeneneHue KOHLEHTpAlUMM BeEIIECTBA B pacTBOpe (HOTOMETPHUYECKUM METOJOM:
Metoanueckue ykazaHus kK jgabopatopHsiM paboram / B. [{ro, M. I'. Kuctenesa - 2023. 12 c.
[DnexTpoHHbIH pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/10305.

6. OmpezeneHue MHUPUHBI 3aPEIIEHHON 30HBI MOJYIPOBOJHUKA U3 ONTHUYECKUX U3MEPEHMI:
Metoanueckue ykazaHus kK jgabopatopHsiM paboram / B. [{ro, M. I'. Kuctenesa - 2023. 14 c.
[DnexTpoHHbIH pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/10304.

7. UccnenoBaHue KMHETUYECKUX CBOMCTB (DOTOXPOMHBIX CTEKOJ: MeTonuueckue yka3aHus K
nabopaTtopHbIM paboram / B. [lro, M. I'. Kuctenesa, A. C. Akpectuna, I'. B. Cumonosa - 2023. 12 c.
[DnexTpoHHbIH pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/10306.

8. N3ydeHue BpallleHHs TUIOCKOCTU MOJIsipU3aliuu: MeTonuyeckre ykazaHus K J1abopaTOpHBIM
paboram / B. {10, M. I'. Kucrtenena - 2023. 12 c. [DnexkTpoHHBIH pecypc]: — Pexum gocrtyna:
https://edu.tusur.ru/publications/10303.

9. U3mepenue nokaszaTelis MPeIOMICHHS ONTHYECKOrO CTEeKJIa pepaKTOMETPHUUECKUM METOA0M:
MeTtoanueckue ykazanus K labopatopasiM padoram / B. /o, A. C. Akpectuna, I'. B. Cumonosa, M. T
Kucrenera - 2021. 12 c¢. [DnexTpoHHBH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/9454.

7.3.2. YueOHO-MeTOAUYEeCKUE MOCOOUS A JUII
€ OTPAaHMYE€HHBIMHU BO3MOKHOCTSIMH 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeToAMUeCKEe MaTeprabl 11 CAMOCTOSTEILHON U ay JUTOPHOI paboThl 00yUaIOLIIUXCs
W3 YKCIIa JHI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIUAOB MPEIOCTABISIIOTCS B opMax,
aJIaNTHPOBAHHBIX K OTPAaHUYEHUSM UX 370POBbsI U BOCHPUATHS HH(OPMALIUH.

Jist M1 ¢ HApYIIeHUsIMU 3PeHHUs:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMUeHHBIM HIpUdTOM.
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J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st i1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHAIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHYEeTCsl 00palaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrpaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYaTbHBIX KOHCYIbTAIIH,
TEKYIIEro KOHTPOJISL U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOe H IPOrPaMMHoOe odecredeHue Al NPAKTHYEeCKUX 3aHATHI

VYyebnas nmaboparopusi: yueOHast ayAUTOPHUS IS IPOBEACHUS 3aHATHI MPAKTHUYECKOTO THIIA,
ydeOHasi ayAuTOpHs I MPOBEJCHUS 3aHATHI J1TabopaTOPHOTO THIA, TIOMEIICHUE IS KypCOBOTO
NPOEKTUPOBAHHS (BBIIIOJTHEHHUS KYPCOBBIX PadoOT), MOMENIEHHE IS MPOBEACHHS TPYIIOBBIX U
WHIUBUYaNbHBIX KOHCYbTanmii; 634034, Tomckas o6nacte, T. Tomck, Bepmmauna ynuna, 1. 74, 110
ayn.

Onucanue nMeroerocss 000pya0BaHus:

- JJaGoparopusie cTeH b1 (6 IT.);

- UsmepurenbHble TpUOOpHI;

- Jlocka MarHUTHO-MapKepHasi;

- OnTuueckas ckaMbst OCK-4;

- [Tomemienue 1iig xpaHeHus: yueOHOro o0opy10BaHus;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo nmpenogaBaTes.

8.3. MaTepuaibHO-TeXHHYECKOE U MPOrpaMMHOe o0ecneyeHue 1Jisl JIa0OpaTOPHBIX padoT

YHJI ontudeckoro maTepuanoBeAeHUs, HETMHEHHOW ONTUKU U HaHOhoTOHUKH / JlabopaTopus
I'TIO: y4yeOHast aynuTopus JUisl TPOBEACHUSI 3aHITHI 1a00paTOPHOTO THUIIA, TOMEIIEHUE SISl KypCOBOTO
MPOEKTUPOBAHUSA (BBIMOJHEHUS KYpPCOBBIX paboOT), MOMENIEHUE IJIsI MPOBEACHHUS T'PYNIOBBIX H
WHIUBUyaNbHBIX KOHCyNbTanuit; 634034, Tomckas obnacte, r. Tomck, Bepmnnuna ynuua, 1. 74, 008
ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- CToJ ONTHYECKUM - 2 IIT.;

- JIazepw! TBepaotensubie: LCS-DTL-317, LCS-DTL-316, DTL-329QT;

- Cnektpodotomerpsl: CD-2000, Genesys 2, Shimadzu UV-27004;

- KoMmiaekchl ONTHYECKHMX M ONTO-MEXAaHHUYECKHX KOMIIOHEHTOB, aBTOMAaTHU3UPOBAHHBIC
KOMILIEKChI 0OpaOOTKHU JTaHHBIX;

- YcranoBka YMOI'-3;

- BonpT™meTp yHuBepcanbubiii B7-40/1, B7-40/5;

- Mukpockon - 3 mrT.;

- Kommuieke it CbeMKH AMHAMUYECKHUX TIPOLIECCOB;

- Ucrounuk nutanus Mastech OC PS HY3002D-2;

- Ocuumnorpag Tektronix TDS 2012C, 2012B;

- Monoxpomarop M/IP-23;
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- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaress.

8.4. MaTepuajibHO-TeXHHYECKOE H IPOrpaMMHoOe o0ecriedeHne 1 KypcoBoii padoThI

VYueOHast ayiuTopHs: yueOHast ay IMTOPHS UI IPOBEACHUS 3aHATHIA IPAKTUYECKOTO THIIA, ydeOHas
ayJIUTOpUs JUUIsl IPOBEJICHUS 3aHATHI CEMUHAPCKOTO THIA, TOMEIIECHUE I POBEACHHS I'PYIIOBBIX U
WHAMBHIyalIbHBIX KOHCYJIbTALUH, TTOMEIIEHUE JJIsl TPOBEACHHSI TEKYIET0 KOHTPOJIS ¥ MPOMEKYTOUHOM
attecranuu; 634034, Tomckas obmacts, r. Tomck, Bepmnnuna ynuna, 1. 74, 237 ayg.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- MarauTHO-MapKepHas J10CKa;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.5. MaTepnaanO-TeXHuquKoe U IIpOorpaMmMHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

st camocToATENbHONU pabOThl HCIIOIB3YIOTCS y4eOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckast o6macts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmauna ynuna, a. 74, 207 aya.

Onucanue UMeroerocs 000pya0BaHuUs:

- yueOHast MmeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneynuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.6. MaTepua/JIbHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JINIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CHeHMaIbHOIO Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueOHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aroUMXCcs C HHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayAuTOpHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOMU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUWHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHKCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJE€HHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nuHGopmaluu B JOCTYIHBIX (opMax, MOOUIBHON CUCTEMbI 00yYeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI
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9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNH UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

MOJIYIIPOBOAHUKOB

Ha3Ba§i2}f§;i;ii? (Tem) q;gﬁﬁgfggr;;e ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
1 Beenenue OIIK-1 TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 BzaumMojencTBre OIIK-1, OIIK-3 |MaauBunyansHoe |IIpumepHbIil nepeyeHb
ONTUYECKOTO U3ITYUCHHUS C 3aJjaHue BapHAaHTOB WHAUBHUIYaJIbHbIX
BEIIECTBOM 3a/laHui
Oruer 1o IIpuMepHBIil IepeyeHb
WHANBUIYAIbHOMY |BapUaHTOB UHIUBUAYaTbHBIX
3aJaHUIO0 3aJjaHUN
JlaboparopHas Temb! mabopaTopHBIX padoT
pabora
TectupoBanue [IpuMepHbIi TEpeUeHb
TECTOBBIX 3a/IaHU
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
Otuet no Tewmbl 1ab0paTOpHBIX PabOT
nabopaTtopHOi
pabote
3 Ilornouienue OIIK-1, OIIK-3 |3amuTa otuera no |lIpumepHblii nepedeHb

nabopatopHoit BOIPOCOB TSI 3AIIUTHI

pabore 71a00paTOPHBIX pabOT

NupusunyansHoe |IIpuMepHBIil nepeueHb

3a/laHue BapHAHTOB WHIUBHIYaIbHBIX
3a1aHUI

Otuer o [IpumepHBIil nepeyeHb

WHIVBUIYAIBHOMY |BapUaHTOB HHIUBUIYATbHBIX

3aJIaHUTIO 3aJaHuN

JlaGopaTopHas Tembl 1abopaTopHBIX paboT

pabora

TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI

DK3aMeH [lepeyenp sK3aMeHAITMOHHBIX
BOTIPOCOB

Otuer o Tewmbl 1abopaTopHBIX pabOT

nabopaTopHOH

pabote
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4 BecuBeTHOE ONTUYECKOE OIIK-1, OIIK-3  |MuauBunyansHoe |[IpumepHslil nepedeHb
CTEKJIO 3a/laHue BAapUAHTOB WHIUBUTyATHbHBIX
3a1aHUI
Ortuer no [IpuMepHBIii TIEpeYeHb
WHAMBHUIYyaJIbHOMY |BapUaHTOB UHIUBUIAYaTbHBIX
3aJaHUIO 3aJaHuN
JlaGopatopHas Temsbl m1abopaTopHbIX padoT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
Otuer 1o Tewmbl 1abopaTopHBIX PabOT
nabopaTtopHOit
pabote
5 lBetnoe ontuueckoe crexno |OIIK-1, OIIK-3  |3ammuTa otuera no |[IpumepHsIil nepedeHb
nabopaTopHOH BOITPOCOB JTsI 3AIUTHI
pabote 71a00paTOpHBIX padoOT
NunuBunyansnoe |[IpuMepHblil mepedyeHb
3aJjaHue BapHAaHTOB WHAUBHUIYaJIbHbBIX
3a1aHUI
Oruer 1o IIpuMepHBIil IepeyeHb
WHANBUIYAIbHOMY |BapUaHTOB UHIUBUAYATbHBIX
3aJaHUIO0 3aJjaHUN
JlaboparopHas Temb! mabopaTopHBIX padoT
pabora
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
Ortuet no Tewmbl 1ab0opaTOpHBIX PabOT
nabopaTtopHOit
pabote
6 Crekiia ¢ 0coObIMUI OIIK-1, OIIK-3 |TectupoBanue [IpumepHbIil nepeyeHb
CBOMCTBaMH TECTOBBIX 3aaHUI
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
7 Crekna u MaTepualibl C OIIK-1, OIIK-3 |[Otuer no kypcoBoii |[I[pumepHbIil nepeyeHb
0COOBIMU CBOMCTBaMHU pabore TEMAaTHUK KypPCOBBIX pabOT

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YeHUS IO

JUCLUIUIMHE TPUBEICHA B

Tabmuue 9.2.

Tabnuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYyUEHHS IO

JUCIUTIIMHE
®dopmynupoBka TpebOBaHUM K CTeeHH C(HOPMUPOBAHHOCTH
Onenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYECHHS
3HATh yMETh | BIIAJICTh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

Onenka ®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae
(HeyIOBIIETBOPHUTEIBHO) | MU
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.

4 (xopotio) 3HaTh, yMETh, BJIa/ICTh HA AHAJIMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U

MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

5 (OTJIMYHO)

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. KoaddumuuenT otpaxkeHus paBeH
1) ”HTEHCUBHOCTHU OTPa’KEHHOM CBETOBOM BOJIHBI
2) OTHOILLIEHUIO UHTEHCUBHOCTU OTPAXXEHHOMN CBETOBOI BOJIHBI, K MHTEHCUBHOCTH Majaronieit
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CBETOBOM BOJIHBI
3) OTHOIIICHUIO UHTEHCUBHOCTH OTPAKEHHOW CBETOBOU BOJIHBI, K MHTEHCUBHOCTH MPOIIEIIICH
CBETOBOM BOJIHBI
4) OTHOIICHUIO MHTEHCUBHOCTH OTPAKCHHOM CBETOBOW BOJIHBI, K MHHTEHCUBHOCTH TIOTJIOIICHHON
CBETOBOM BOJIHBI

2. KoaddunmeHT nponyckaHus paBeH
1) MHTEHCUBHOCTH MPOIIEIEH CBETOBON BOJHBI
2) OTHONICHUIO MHTEHCUBHOCTH MPOIIEAIICH CBETOBOM BOJHBI, K HHTEHCUBHOCTH TOTJIONIEHHOMN
CBETOBOM BOJIHBI
3) OTHOIIEHWIO UHTECHCUBHOCTHU IPOIIIEAINICH CBETOBOW BOJHBI, K HHTEHCUBHOCTH MaJaloIei
CBETOBOM BOJIHBI
4) OTHONICHUIO MHTEHCUBHOCTH MPOMIEAIICH CBETOBOM BOJHBI, K HHTEHCUBHOCTH OTPaXEHHON
CBETOBOM BOJIHBI

3. Iloka3arenb OpeIOMIICHHUS — 3TO
1) BeauunHa, paBHasi OTHOIIEHWIO MHTEHCHUBHOCTH NPEIOMJIEHHON CBETOBOM BOJIHBI, K
MHTEHCHUBHOCTH MAJAIOLIEH CBETOBOM BOJIHBI
2) BeIMYMHA paBHAsI OTHOIICHHIO (Da30BOI CKOPOCTH CBETA B IAHHOW Cpejie K CKOPOCTH CBETa B
BaKyyMe
3) BenM4MHA paBHas OTHOIIEHUIO CKOPOCTU CBETa B BaKyyMe K (pa30BOM CKOPOCTH CBETa B
JTaHHOMU cpenie
4) BeIWUYMHA paBHAs OTHOMICHHUIO TUAJCKTPUUYECKON MPOHHUIIAEMOCTH JAHHOW Cpeabl K
JTURJIEKTPUYECKONW MPOHUIIAEMOCTH BaKyyMa

4. KoaddurmeHT noriomeHus — 3To
1) BenuuuHa, paBHas OTHOLICHHWIO MHTEHCUBHOCTU MOTJOLIEHHON CBETOBOW BOJHBI, K
MHTEHCHUBHOCTH MAJAOIIEH CBETOBOM BOJIHBI
2) BenuunHa, oOpaTHAsl pacCTOSIHUIO, HA KOTOPOM MOTOK MOHOXPOMAaTHYECKOI'0 M3JTy4EHHUS,
YMEHBIIIAETCS B Pe3yJIbTaTe MOTJIOLIEHUS B CPEJIE B € pa3
3) BenuuuHa, paBHAs OTHOUIEHWIO MHTEHCHUBHOCTHU MOTJOLIEHHOW CBETOBOM BOJHBI, K
MHTEHCHUBHOCTH IPOILIEIIIEN CBETOBOW BOJIHBI
4) BenuuyuHa, 0OpaTHas PACCTOSHUIO, HA KOTOPOM MOTOK MOHOXPOMAaTHYECKOI'0 M3JTy4EHHUS,
YMEHbIIIAETCS B pe3yJIbTaTe MOTJIOLIEHHUS B Cpefie B 2 pas3a

5. 3akona byrepa — Jlambepra
1) ompenensieT MHTEHCHBHOCTh MNapajljieIbHOIO MOHOXPOMAaTHYECKOTO Iy4yKa CBETa,
OTPaXKEHHOT'O OT TPaHMIIbl pasjiena IBYX Cpel
2) ompenensieT ociallieHHEe MapaIeIbHOTO MOHOXPOMAaTHUYECKOTO Ny4yKa CBeTa MpH
pacnpoCTpaHEHUH €ro B MOIJIOMIAIOIIEH cpee
3) ompenensieT HampaBi€HHE MapajjelbHOTO MOHOXPOMAaTHUYECKOTO IMyuyKa CBETa MpH
pacnpoCTpaHEHUH €ro B MOTJIOMIAIOIIEH cpene
4) ompenensieT 3aBUCUMOCTh Kod(p(duImeHTa MOTJIOMEHHsT ONTHYECKOTO MaTepuajiga OT
MHTEHCUBHOCTHU MAaJlaloIEro CBeTa

6. CoOCTBEHHOE ITOTIOIIEHUE — ITO
1) mormnouieHre MaTepuagIoM ONTHYECKOrO U3TyYeHUs] BUAMMOIO JUarna3oHa
2) morjouieHWe MaTepuaaoM ONTUYECKOrOo H3JIy4deHHUs, 0OYCIOBJIEHHOTO MEPEX0I0M
AJIEKTPOHOB C YPOBHEW B 3alPELICHHOW 30HE B 30HY MPOBOAUMOCTHU
3) moryiomieHue MaTepUualoM ONTHYECKOTO H3JIYy4YeHHs, OOYCIOBIEHHOTO MEpPEeX0J0M
AIIEKTPOHOB U3 BAJEHTHOH 30HBI B 30HY NPOBOJUMOCTHU
4) moriouieHue MaTepuaJoM ONTHUUYECKOrO HU3JIy4dyeHHUsS, OO0yCIOBIEHHOTO IMEPEX0JA0M
AIIEKTPOHOB MEXJY YPOBHSAMH B 30HE MPOBOJUMOCTHU

7. IlpuMecHO€e MOTJIONIEHUE — ATO
1) mormnouieHre MaTepuagIoM ONTHYECKOrO U3TyYeHUs] BUAMMOIO JUarna3oHa
2) morjoulieHWe MaTepuaaoM ONTUYECKOrOo H3JIy4deHHUs, 0OYCIOBJIEHHOTO MEPEX0I0M
AIIEKTPOHOB U3 BAJEHTHOH 30HBI B 30HY NPOBOJUMOCTHU
3) moryoneHre MaTepuaiom onrtudeckoro uanydenus UK nuamazona
4) morjoueHue MaTepuajJoM ONTHUUYECKOro HU3JIy4dyeHHUsS, OO0yCIOBIEHHOTO IMEPEeX0JA0M
AJIEKTPOHOB C YPOBHEMW B 3alPEIICHHON 30HE B 30HY MTPOBOJMMOCTH WJIM U3 BAJICHTHOM 30HBI HA
YPOBHH B 3aIlpPEIICHHON 30HE

8. DKCHUTOH — 3TO
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10.

1.

12.

13.

14.

15.

16.

17.

1) aneKTpoH, 3aXBa4CHHBIN HA aKIIEITOPHBIN IIEHTP

2) BNEeKTPOH, BO30YKIEHHBIN CBETOM C JOHOPHOTO IIEHTpa B 30HY IPOBOJAUMOCTH

3) BO3HMKaIOIIas 3a CYET IMOIJIOLIEHHS] KBAaHTAa CBETA CBA3aHHAs CHCTEMa 3JIEKTPOH-IbIPKa,
nepeMenaoniasics B npeenax Kpucrauia, Kak euHoe [es10e

4) 5NIeKTPOH, HAXOSIINIICS B BAJIGHTHOM 30HE

. CnexkTpanpHas 3aBUCUMOCTH K03((pHIIMeHTa MOIJIOMIEHUS — 3TO

1) 3aBUcUMOCTb KO3 GUIIMEHTA MOTJIOUIEHHUS] ONTHYECKOr0 MaTepuajga OT UHTEHCUBHOCTHU
MaJaroIero cBera

2) 3aBUCHUMOCTb KO3(puULIMEeHTa MOTJIOMEHUs ONTUYECKOTO MaTepuajia OT AJIUHBI BOJIHBI
MaJIaroIero cBera

3) 3aBUCUMOCTb KO3(hPULHEHTA MOTJIOUIEHHUS ONTUYECKOro MaTepuajga OT JJIUHBI BOJIHBI
OTpa)XEHHOT'O CBETa

[TonHOE BHYTpEeHHEE OTpakeHHEe HAOII01aeTCs

1) ecnu ny4 cBeTa majaeT U3 ONTUYECKU MEHEE MJIOTHOW Cpellbl B ONTUYECKH O0Jiee MIOTHYIO
cpeny

2) ecnu JIy4 CBeTa MajJaeT U3 ONTUYECKH OoJiee MIOTHOU cpeibl B ONTUYECKU MEHEE MIOTHYIO
cpeny

3) npu HOpMaJIbLHOM MAJCHUH JTy4a CBETa Ha TPaHUIly pa3jelia IByX cpea

4) eclv JTyd CBETa OTPAKAETCS OT HEMOTJIOMIAIOIICH CPEeIbI

VYron bprocrepa — 3To

1) yron nagenus, npu KOTOPOM HaOIIOAAETCS MOJIHOE BHYTPEHHEE OTPaKEHHE CBETa

2) yroJ nafieHusi, Ipu KOTOPOM MPETOMIICHHBIH JIyd MOJHOCTHIO MOJISPU30BAH

3) yron nasieHus, Ipu KOTOPOM OTPaKEHHBIN JTyd MOJTHOCTHIO MOJISPU30BaAH

4) yron najeHus, pu KOTOPOM OTCYTCTBYET OTPa’KEHHBIH JTy4

K ToueunsiM gedexram oTHOCSTCS

1) nucnoxaruu

2) BaKaHCHH

3) TUCKIMHALINH

4) mopsI

KBapueBoe cTekiio — 310

1) MCKYCCTBEHHBIN KPUCTALTUICCKUNA KBAPI]

2) amop¢HOE BEUIECTBO U3 YUCTOTO OKCHJA KPEMHHUS, MOJIy4aeMoe IMIaBIEHUEM MPUPOIHBIX
Pa3HOBUIHOCTEM KpEMHE3EMA

3) amopdHOE BEUIECTBO U3 YHUCTOTO OKCHAA KpEeMHHUS C JoOaBKaMU OKCHJIOB IIECIOYHBIX
METaJIJIOB

4) CUHTETHYECKUH JUOKCUJ KPEMHHUs, MOJy4yaeMblii HarpeBaHUEM KpeMHHS B aTMocdepe
KHCIIOpoJia

Onrnueckoe CTeKII0

1) BeIpaImMBaOT METOJOM 30HHOM IIJIABKH

2) BBIpAIIMBAIOT METO0M HYOXpaabCKOTro

3) BapsT B IJIAaMEHHBIX TOPUIKOBBIX TeUax

4) Moay4aroT METOJIOM HEMPEPBIBHON IKCTPY3UH PACTUIABIICHHON CTEKJIOMACCHI

Huarpamma A60e — 310

1) 3aBucuMOCTh KO3 puIeHTa IpoIryckanus ot yucia A6oe

2) 3aBUCUMOCTbD TTOKa3aTeJIsl MPeJIOMIICHHsI OT yrciia A6Ge

3) 3aBUCUMOCTH CpPEeIHEH Iucriepcuu oT uncia A6oe

4) 3aBUCHUMOCTb YaCTHOM AUCTIepcuu OT uncia A6oe

HanéroomnacHoCTh CTEKOJ XapaKTepu3yeT

1) yCTOMYMBOCTD ONTHYECKOTO MaTepuaia K BO3JICHCTBUIO OPraHUIECKUX Mace

2) yCTOMYMBOCTh ONMTHYECKOTO MaTepraa K BO3ICHCTBHIO COJITHON KHCIIOTHI

3) yCTOMYMBOCTh ONTHYECKOTO MaTepHaia K BO3JCHCTBUIO BIAKHONU aTMOCHEPHI

4) yCTOMYMBOCTH ONTUYECKOT0 MaTepraja K BO3ICUCTBUIO OPraHWUYECKUX PAaCTBOPUTEIEH
[Ipouecc ocBeTaeHMs MPU BapKe CTEKIIa XapaKTepU3yeTcs

1) yBenmu4eHHEM KOJIMYECTBA Ta30BbIX My3bIpei

2) yMeHbILIEHUEM TOKa3aTels MPeTOMIICHUS

3) yaaneHueM ra3oBbIX BKIIOUCHUN B BUIEC BUIAUMBIX Ty3bIpei

4) yMEHBIIICHHEM JIHaMETpa Ta30BbIX My3bIpeit
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[TpuunHBI MOSBICHUS OKPACKU CTEKOJI

1) murdoBka cTeko

2) BO3/ICHCTBUE HA CUJIMKATHBIE CTEKJIa KUCIOTaMH

3) BBeJIeHHE OKCHUJIOB METAJUIOB, M3MEHSIOLIUX CTPYKTYPY CTEKIIa B IIPOLIECCE BapKU

4) BBeJIeHUE MeTIa.

[Tpu nuHEitHOM 31eKTpoonTHUYECKOM 3 (deKTe MoKazaTeab NPETOMICHHUS

1) 3aBHCUT OT HANPSKEHHOCTH MOJIA [0 KBAAPATUYHOMY 3aKOHY

2) He 3aBUCHUT OT HaNpaBJIECHUS HAMPSIKEHHOCTHU 3JIEKTPUUECKOT0 MOJIs

3) NTMHEWHO 3aBUCHUT OT HANPSKEHHOCTH SIEKTPUUECKOT0 OIS

4) MTMHEWHO 3aBUCUT OT MHTEHCUBHOCTH CBETA.

DOTOXPOMHU3M — 3TO

1) HeoOpaTuMoe U3MEHEHUE OKPACKH WJIM ONTUYECKOHN IUIOTHOCTH MaTepuaja MmoJ 1eMCTBUEM
00TydeHHs

2) oOpatuMoe U3MEHEHHE OKPACKHU WJIM ONTHYECKOHN IMJIOTHOCTH MaTepuaia moj ACHCTBHEM
00TydeHHs

3) obpaTMoe U3MEHEHHE TIoKa3aTessl MPEJIOMIICHUSI MaTepraa 1moJ| AeUCTBUEM 00TydeHHS

4) oOpatumoe u3MeHeHne Kod(ppuimenTa oTpaxeHrus MaTepraia Mol ASHCTBUEM 00TydeHUS

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

OnTuueckoe uznyuenue. Y @, sunumoe, UK nsnyuenue.

Koadduuuent orpaxenus. Koapounuent npomnyckanus. Onrudeckast IIOTHOCTb.
KommekcHbIi moKa3zarenb NpeIoMIICHHUS KaK CIIEACTBUE PEIICHUS! BOTHOBOTO YPaBHEHHUS.
KommekcHast IusneKTpuieckas IpoOHUIIaeMOCTb.

OnTuueckue nocrosiHuble. Mx B3aumocs3b. CootHomenus: Kpamepca-Kponura.

3akon Jlambepra — byrepa — bepa. Koadduuuent nornorenus.

®opMmynsl OpeHes.

[TomHOE BHYTpEHHEE OTpaKEHUE.

Dddext bproctepa.

3akoH bprocrepa. YrioBas 3aBUCUMOCTb KO3(D(PUIIMEHTOB OTPAKEHHUS.

. Cnektp nornomenus. Yto takoe. Buabl nornouieHus.
. ®oTononuzanus, QoroHeTpanuzanus, HoToBO30YXKAEHHE IEHTPOB. BHYTpHUIIEHTPOBHIE

HIEPEXOJIBI.
CoOcTBeHHOE MOTJIOIIeHUE UK (PyHIaMEHTaIbHOE MOTIIOIICHHUE.

Kpaii coOcTBeHHOT0 (OCHOBHOTO0) morJoiieHus. «KpacHas» rpaHuia NOrJIOMECHHS.
«IIpAMO30HHBIE» NTONYNPOBOAHUKU. BepTukanpHele (1psimMble) nepexoasl. @opmMa Kpas 1Moja0Chl
COOCTBEHHOT'0 (OCHOBHOT'0) MOTJIOIIECHUS B MIPSIMO30HHBIX MOJIYTIPOBOIHUKAX.
«Henpsamo3onusie» mnosynpoBoaHuku. Henpsameie mepexonbl. dopma Kpas MOJOCHI
COOCTBEHHOT'0 (OCHOBHOT'O) MOTJIOIIEHUS B HEMIPSIMO30HHBIX MOIYIPOBOJHHUKAX.

CoOcTBennoe norioiienue. [Ipsmpie nepexo/ipl. 3aKOHBI COXPaHEHHUSI.

CoOcTBenHoe norioiienue. HenpsMbie nepexosl. 3aKOHbI COXpaHEHUS.

OKCUTOHHOE IOTJIOLIEHUE.

IIpumecHoe nornoueHue. Buabl npuMeCHOr0 MOIIOLICHUS.

[Tornomenue mpu Bo30YKICHUH U HOHU3ALMH MEJIKUX IPUMECHBIX IIEHTPOB.
BayTpunieHTpoBbIe nepexoasl. MIX ornuuurensHas yepra.

[Tornomenue, o0ycIOBICHHOE B3aUMOJICHCTBHEM CBETa C MOHHW30BAHHBIMHU aAKIENTOPAMHU
(moHopamm).

«XBOCTBI» pa3pelIeHHbIX cocTossHUMA. [IpaBuno Ypobaxa.

36. XKunkue xpucramisl. CBoiicTBa. BUibl )KUIKHUX KPUCTAIIIOB.

OnTuyeckoe 6eCIBETHOE HEOPTAHUYECKOE CTEKJIO.

MuxTa. 'pynnel muXToBbIX MaTepuanoB. CTekiioo0pa3oBaTeIy, YCKOPUTEIN BapKu CTEKJIA,
[UIYIIUTEIN, KPACUTENN, OCBETIUTEIN.

Craguu BapkH CTEKJIA.

JledeKTbl ONTHYECKOTO CTEKIA.

OnTrueckue MOCTOSIHHBIE. ['JTaBHBIM MOKa3aTeiab NPEJIOMIIECHUS, CPEIHsSs] OUCIEPCHS,
ko3 uuuent qucnepcun. Yucno Ao60e.

HopMupyeMsble nnokas3arenu KauecTBa HEOPraHM4ECKOro ONTUYECKOT O CTEKIIA.

Knaccudukarus crekon. Kponst. @nuntel. Juarpamma A60e.
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MexaHnuueckue cBoicTBa cTekiaa. [[MOTHOCTH; MoayiaeM ymnpyrocTv; MOIYJIEM CJIBHIa;
koa(durmentom Ilyaccona; mpouHOCTh, TBEPAOCTD, yACIbHAS KECTKOCTh, (DOTOYNPYTOCTb.
Tepmuueckue cBoOHCTBa. YAeldbHasgd TENJIOEMKOCTb, TENJIOMNPOBOJHOCTD,
TEMIIEPATYPOIPOBOAHOCTh, TEPMOCTOMKOCT. TemmnepaTypa OTKuUra, TeMrepaTypa CrieKaHusl.
XuMuyeckas yCTOHYUBOCTb.

OpraHuyeckoe CTEKJI0. DKCTPY3Hsl.

[[BeTHOE cTeki0. OKpalrBaHie MOJIEKYJIIPHBIMU KPAaCUTEIISIMHU.

OkpamrBaHue MeTajjgaMu B KOJJIOMAHOM cocTossHMM. OKpalluBaHHe MOJYyIPOBOJIHUKAMHU B
KOJUJTOMIHOM COCTOSIHHMH.

OkpamvBanue, BbI3BaHHOE 00yueHueM. Cossipusaimsi.

DoTOXpOMHBIE CTEKIa. XUMUYECKUM, (PU3ndecKuil POTOXpOMHU3M.

Bnusinue temmnepatypsl Ha OTOXpPOMHBIE Mpolecchl. BiausHue temmnepaTypbl Ha CKOPOCTh
(bOTOXpOMHBIX peakluii, CTETIEHb 3aTEMHEHUSI.

daxkTopsl hoToxpomHOro mnporecca. Criocods! mpon3BoACTBa (OTOXPOMHBIX MAaTEPHAIIOB.
Nudpakpacueie Oeckucinoponnbie crekina. I[lokazarens npenomienus. Kospdumuent
JUCTIEPCHUU.

Cutamibl. ONTUYECKUE CUTAIUIBL.

9.1.3. IlpuMepHBIii IepedeHb BOMPOCOB /IS 3AIIUTHI KYPCOBOH padoThl

Kakue ocHOBHBIE CBOICTBA U CIIOCOOBI MOIYYEHUS CTEKOJI ISl HH(PpaKpacHOM ONTUKN?

Yro takoe hoTopedpakTUBHBIC MaTEPUATIBI?

Yro Takoe IEKTPOONTHYECKUE MaTepHaIbl?

[TpruMeHeHne TOHKUX IJICHOK B ONTHKE.

Yro takoe xuakue Kpuctamisl? O01acTh UX IPUMEHEHUS.

Kakue ocHoBHBIe TpeOOBaHUS NPUMEHSIOTCS UISI MaTepUANOB, HCHOJb3YyEMBIX s
TBEPJOTEIIbHBIX JIa3epOB?

[Tpuniun neiictBust GoTOANOIOB.

[Tpuniun goToxpomusma.

. [Ipumenenne GpoTOXpOMHBIX MaTEPUAIIOB.
10.
11.
12.
13.
14.

OcHOBHBIE METO/IbI BBIPALMBAHUS KPUCTAIUIOB.

Kakue marepuaiibl HCIIONIB3YIOTCS ISl IPOU3BOJICTBA BOJIHOBOJIOB?
DOTO3JIEKTPETHI.

Kakue marepuaiibl IpUMEHSIOTCS B CBETOIMOIHOM TEXHUKE?

Yro takoe GoTonpoBoguMocTh? POTONMPOBOASIINE MATECPUAIIBI.

9.1.4. IlpuMepHbIii NepeYeHb TEMATHK KYPCOBBIX padoT

. Crexna juist uH(paKpacHON ONTUKH: CIIOCOOBI MOJIYyYE€HHUs, OCHOBHBIE CBOMCTBA, IPUMEHEHHE.

MeTob1 Hccie10BaHUS ONTHYECKUX MAaTEpUaIOB.

Henuueiinble perucTpupyroude cpeibl: CErHETO3JIEKTPUUYECKHE, JJIEKTPOONTHYECKUE,
dboTopedpakTUBHBIC MaTEpHUAIIBI.

DJIEKTPETHI.

Matepuassl A7l BOJIHOBOJIOB.

OnTHKa TOHKHUX IUICHOK.

OnTuueckue CBOMCTBA XKUAKUX KPUCTAJIIOB M MX NPUMEHEHHE B cUCTeMax o0paboTku
ONTHYECKON MHPOPMAITHH.

OnTuyeckue MaTepHalibl AJisl CBETOAUOIHON TEXHUKH: OCHOBHBIE CBOIMCTBA, HEOPraHMUECKHE U
OpraHUYecKHUe MaTepuasbl, HEPCIEeKTUBBI UCTIOIb30BaAHUS.

. OnTuyueckue MaTe€pHualbl OJA TBEPAOTCIBHBIX Ja3€pPOB: MOJIYIOPOBOJIHHUKOBBIC H

JTURJIEKTPUUECKHE MaTepHallbl, UX OCHOBHbBIE CBOMCTBA U XapaKTEPUCTUKH.
[IpuemHuKM onTUYeCKOro u3nydeHus. PoToanoabl.

OnTuyeckre BOTHOBOBI.

MeTo/1bp1 BBIpaIIUBaHUSI KPUCTAJLIOB.

dortopedpakTuBHBIC MaTepraibl. ONTHYECKHUE U AIECKTPOPU3HIESCKUE CBOMCTBRA.
@DOTONPOBOIUMOCTD TBEPABIX TEI.

DOTOXPOMHBIE CTEKIIA.

9.1.5. IlpuMepHBIii epeYeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 3aJaHUI
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1. Ilpumep camocrosiTenbHOM padoTel o Teme "Ilormomenue ceera. 3akon byrepa".
Bapuanr 1
1) CrexnsiHHas riacTuHa TonmuHoi d = 3,82 MM, mpomnyckaet 88,2 % ynaBiiero Ha Hee CBETa.
Onpenenuts K03 (GULKMEHT NOMIOMIEHUS CTEKIa 7Sl TaHHOM JITMHBI BOJIHBL.
2) Ha cTekJsHHYIO0 NJOCKOMapaJieJbHYI0 IJacTUHY MaJaeT MO0 HOpMalu MJocKas
MOHOXpOMaTHYECKass cBeToBas BoJHA MHTeHcuBHOcTH [0 = 100 nm/m”*2. Ilokasatenn
MpesIoMJIeHUs TacTUHbl n = 1,5, koaddunment normomenus k = 1,0 m”*-1. TommuHa MaacTUHBI
d = 10 cm. JlnimHA KOT€pEeHTHOCTH BOJHBI HamMHOTO MeHbIe d. OnpeaeauT HHTEHCUBHOCTh
CBETa, MPOILEIIIEro Yepes3 MIIACTUHKY, C YYETOM OTPaKeHUS OT JIByX IPaHULl pa3jena.

2. Ilpumep camocTtosiTenbHOM paboThl o TeMme "[lonHOe BHYTpeHHE oTpakeHue cBera'
Bapuant 2
1) Ha BxoaHyt0 rpaHb NpsMOYTOJbHONW paBHOOEIPEHHON MPU3MBI, H3TOTOBICHHOMN M3 CTEKIIA C
nokasaresieM npenomieHus n2 =1,7, nagaet ceet nox yriiom 10 rpagycoB. MoXHO Jd B 3TOM
Clly4ae He HAHOCHUTb Ha OTPAXKAIOLIYI0 IPaHb 3epKallbHOE MOKPHITHE?
2) Cer majmaeT u3 cTekjia B BO3ayX moj yrioM 42 rpanyca. [lokazaTenb npeiromiaeHus A
crekna nl = 1,45, anga Bo3nayxa — n2 = 1. byaer au nNpoOUCXOIUTh MOJHOE BHYTPEHHE
otpaxkenue? OTBET 0OOCHOBATH.

3. Ilpumep camocTosTeNnbHOM paboThl 0 TeMe "3akoH bprocrepa"
Bapmuanr 1
1) Yroxn bprocTepa nmpu nmageHuu cBeTa M3 BO3AyXa Ha KPUCTAUI KAMEHHOM COJM paBeH 57
rpagycam. Onpenenutb CKOPOCTh CBETAa B 3TOM KpHUCTaJLIE.
2) Ily4ok cBeTa, HAYyIIMHA B BO3AyXeE, MalacT HA MOBEPXHOCTH KHUIKOCTH 1Moja yrioM 01=54
rpyayca. OnpeaenuTs yroi npeaomieHus 02 mydka, eciid OTPaKEHHBIA MyYOK MOJHOCTHIO
MOJIIPU30BaH, T.€. CBET MaJlaeT Ha TpaHully pa3zena ABYX cpel noj yriiom bprocrepa.

4. Tlpumep camoCcTOsATEIHLHOM paboThI 10 TeMe "PacueTr cocTaBa IMIMXTHI JJI BApKH CTEKIa'".
Bapuant 2
Paccunrtath cocTaB MIUXTHI 711 BAPKW JUCTOBOTO CTEKJIa cocTaBa, Mac. %: Si02 — 72,8; A1203
- 0,8; CaO - 9,8; MgO — 3,2; Na20 — 13,4. XuMHYECKHUI COCTAB ChIPbEBBIX MAaTEPUATIOB
(conepxanue B %), UCHIOTIB3YEMBIX JIJISl COCTABJICHHUSI IIUXTHI, IPUBECH B TaOIHIIE.
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5. Tlpumep caMmocTosITeIbHON pabOThI MO TeMe "MexaHndecKue CBOMCTBa cTeka'.
[Tonp3ysice mpuBeAeHHON TaOIMIEH, pacCUYUTATh MOAYJb CABUIa U YJEIbHYIO KE€CTKOCTbD,
CPeIHIO JAUCIepcuto U KoddduimenT aucnepcuun (uucio A66e ve) mis crekna mapku KS8.
PaccunraTh mokaszarens npenomienus i d nuaun nipu temmnepatype 110 °C. Heo6xoammbie
JTaHHbIE IPUBE/ICHBI B Ta0IHIIE.
[Tokazarenb npesIOMIICHUSI 1 MEXaHUYECKHUE XapaKTEPUCTUKU IS cTekia mapku K 8.
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i i Sl e et ettt

JImiHa BOTHEL, HM CrimBon | XHM. 3TeMeHT K8 TINOTHOCTE, p, T/eM? 2,52
365.0146 i Hg 1.53582
404.6561 h Hg 1.52982 Moxyns ynpyrocri, E, Ila 8065-107
435,8343 g Hg 1.52626
4799914 F Cd 1,52238 Koagdmmment ITyaccona 0,209
486,1327 F H 1,52195 (k03 HIIIERT HoTepeTHOIT
546,0740 e Hg 1,51829 nedopmann), m
587.5618 d He 1.51637
589,2938 D Na*) 1.51630
643,8469 C’ Cd 1.51430 TeMmnepaTypHEIi 24-10°7
656,2725 C H 1.51389 KO3 (DHINEHT ToKa3aTes
706,5188 r He 1.51248 npenoMnerns, K-t
852.1100 s Cs 1.50918
1013980 t Hg 1.50707

9.1.6. TembI J1a00paTOPHBIX PadoT

OnpezneneHre KOHIIEHTPALIUH BEIIECTBA B PACTBOPE (POTOMETPUIECKUM METOOM

N3ydenue BpalieHus MI0CKOCTH MOJISpU3aluU

W3mepenue nokasatesns IpeaoMIeHUs

HccnenoBanue neeKTOB B KpHCTaIIax

OmnpeneneHye LIMPUHBI 3alpelIeHHON 30HbI IOJYNPOBOJHUKA U3 ONTUYECKUX U3MEPEHUN
W3mepenue mokazaTelis IpeIoMICHUS] ONTHYECKOTO CTEeKIIa pe(h)paKTOMETPUIECKUM METOIOM
N3mepenune ko3 uIrenTa npoyckanus IBETHOTO ONTHYECKOTO CTEKIIa

HccnenoBaHre KUHETHUECKUX CBOMCTB (POTOXPOMHBIX CTEKOI

PN DD =

9.1.7. [IpuMepHBbIii NepeyeHb BONMPOCOB /sl 3alIIUTHI J1a00PATOPHBIX padoT

Chopmynupyiite 3akoHsl CHenyca-Jlekapra.

ChopmMmynupyiTe 3aKOH OTPaKEHUSI.

Urto takoe yron bprocrepa? Uem oH 3amedaTesneH?

B yem 3akmiovaercs pedpakTOMETPHUUECKUN METOJT U3MEPEHHSI TOKa3aTess IpeIoMIIeHUS?

HazoBuTe HOpMUpyeMbIe TOKa3aTeI KaueCTBa I[BETHOTO ONTHYECKOTO CTEeKIIa.

HazoBuTe KonnyecTBeHHbIE XapaKTEPUCTUKH MOTJIONIECHUS CBETA.

Ot 4ero 3aBUCHUT KO3 (ULIMEHT MOTJIOMIeHUs?

[TpyunHBI MOSBIACHUS OKPACKU CTEKOJL.

[lepeuncnure 00IacTH MPUMEHEHUS LIBETHOTO ONTUYECKOTO CTEKJIA.

. [laiite onpenenenre TepmMuHa « DOTOXPOMU3MY.

. Kakue ¢poroxpomubie cTEKIIa BaM U3BECTHBI?

. Kakas mpunnunuanbHas ocOOCHHOCTH 3aJI0’)K€HA B MPUPOAY T'€TEPOTeHHBIX (POTOXPOMHBIX
CTEKON?

. Kak 3aBuCHUT BeluMuMHa PaBHOBECHOTO MOTEMHEHHUS CTEKJIa OT KOHCTAHTBHI CKOPOCTH
MOTEMHEHHUS U KOHCTAHThI CKOPOCTH 00ECI[BEUHBAHUS?

14. Kak BrnusieT TemnepaTypa Ha Mpoiecc NoTeMHEHUs1 (POTOXPOMHBIX CTEKON?

15. B kakux 005acTAX ¥ KaK MPUMEHSIOTCS (POTOXpOMHBIE CTEKIA?

_.
SN B WD —
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—
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9.2. MeToan4yeckne peKOMeH AN

VY4eOHbIil MaTepuan uziaraercs B (Gopme, mpeamnoiaramileii caMoCTOATEIbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETO Y4eOHOro mporecca.

Hauatp uzydenue AuCHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMmoil, CIuCKOM
y4e0HO-METOMYECKOT0 U MporpaMMHOTo obecneuenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIMOJHEHWE KOHTPOJBHBIX MEPONPUITHH, MPEIyCMOTPEHHBIX
y4€OHBIM IIJIaHOM.

B nporecce n3ydeHus IUCHUTUIMHBI IS JIYIIETO OCBOCHHS MaTepuaia He0OXOIMMO PerysipHO
oOpamarscsi K PeKOMEHAYEMOH TuTeparype M MCTOUYHMKAM, YKa3aHHBIM B Y4eOHBIX Marepuaiax;
II0JIb30BaThCSl yepe3 KaOMHET CTYyJAEHTa Ha cailTe YHuBepcuteTa o0pa3oBaTEIbHBIMU peCypcaMu
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ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COAECPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAaHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM

y4eOHON JUCITUTUIMHBI.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TMOHMMAHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEyEeT BBISICHUTH UX
3HAaYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUMBUIyalbHbIE KOHCYIbTAlMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB W 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Juis nun ¢ OrpaHUYEHHBIMH BO3MOJKHOCTSIMM 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM 1Jd JUI[ ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & IMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.

.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHUS OTBETOB HA 33JaHHsI, a UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;
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— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYEHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEyCMAaTPUBACT MPEAOCTaBlIeHNE HHPOopManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCTIPHATHST HHPOpMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHH:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

Jst i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbsI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TATIOB.
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