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PaGouas nporpaMmma JUCUUTLITAHBI «DUZNKO-XUMUYECKHE IPOOIIEMBI
B3aUMOJICUCTBUS JIA3€PHOIO H3JIYYEHHUsS] C BEIIECTBOM)» PACCMOTPEHAa Ha 3aceJaHuu
Kadeapbl opraandeckoi u pusudeckoit xumun (MpoTokoa Ne 5 ot 24 suBaps 2018 1.)

Pabouas ImporpamMma JANCHUITIINHBI «DU3MKO-XUMHUYECKHUE HpO6JICMBI
BBaHMOIIefICTBHSI Ja3CpHOro M3JIydCHHA C BCIICCTBOM) PCKOMCHIOBAHA Haquo—

METOJIMYECKHUM COBETOM HWHCTUTYTa (PYHJIaMEHTaJbHBIX HayK (mpoTokoia Ne 6 ot
29.01.2018).

Pabouas mporpamma JTUCIUTUTHHBI «DU3UKO-XUMUYECKUE pOOIEMBI
B3aUMOJICUCTBUS Ja3€pHOr0 U3IyYEHHUs C BEUIECTBOM» YTBEpKJEHA YUYEHBIM COBETOM
MHCTUTYTa PyHIaMEHTaANbHBIX HayK (mpoTokoa Ne 6 ot 12.02.2018).



Copnepxanne (ABTOMaTHYECKOE)

1. IlepeyeHb mMIAHUPYEMBIX peE3ylbTaTOB OOydYeHUs 1O JUCHUILIUHE (MOXYIIIO),
COOTHECCHHBIX C TUIAHUPYEMBIMH pe3yJbTaTaMH OCBOCHHUS O00pa30BaTEILHON MPOTpamMMbl
«DU3HKO-XMMHUYECKHE MTPOOIIeMbI B3aUMOICHCTBUS Ja3epHOTo u3iaydeHus ¢ BeuiectsoM»Oumuodka! 3akiaaaka

2. Mecro nucuuruinnsl B cTpykrype OOII 6akanaBpuara Ommoka! 3akiagka He onpejelieHa.

3. OO0beM HOUCUUIUIMHBI (MOIyJsl) B 3a4eTHBIX EAMHULAX C YKa3aHHEM KOJIM4YecTBa
aKaJeMHYECKHX YacOB, BBIICICHHBIX Ha KOHTAKTHYIO pabOTy OOy4aromuxcs ¢ MpernojaBaTeieM
(o BH/1aM 3aHATHI) U HA CAMOCTOSATEIbHYIO paboTy obydaromuxcaOmuoka! 3akiaaaka He onpeaeseHa.

3.1. O06BEM MUCHUIUIMHBI (MOYJIS) TIO BUaM y4eOHBIX 3aHATHH (B Yacax) Omuoka! 3:

4. CopmepkaHue AUCHUIUIMHBI (MOJYJIsA), CTPYKTYpUPOBAaHHOE IO TeMaM (pasjaeniaM) ¢
YKa3aHUEM OTBEJCHHOTO Ha HUX KOJMYECTBA aKaJIEMUUECKHX YaCOB U BUIOB yUeOHBIX 3aHATHH Ommoka! 3aka
4.1. Pa3pmenbl NUCHMIUIMHBI (MOAYJSl) M TPYAOEMKOCTh IO BHIAM Y4YEOHBIX 3aHATHH (B

aKaJeMHYECKHX Yacax) Ommbka! 3:
4.2 CopeprxaHue OJUCHUILTUHBI (MOIYIIs), CTPYKTYPHPOBAHHOE IO pa3/esiaM (TemMam) Ommuoka! 3:
5. IlepeueHb y4yeOHO-METOAMYECKOrO oOOecleyeHus Il CaMOCTOSTENbHOW  pPaboTh
00yJaromUXCsl M0 AUCHUTUTHHE (MOTYITIO) Ommoka! 3akiajgka He onpejesieHa.
6. OHJ OLICHOUHBIX CPEJCTB JAJIS MPOBEACHUS NMPOMEXKYTOYHOH aTTecTauu 00y4yaroluxcs
110 TUCUUIUIMHE (MOJIYJIIO) Ommunoka! 3akaanka He onpeesieHa.
6.1 Ilacniopt hoHAA OLIEHOYHBIX CPEACTB 110 AUCLHUILIMHE (MOYIIIO) Ommoka! 3:
6.2. TunoBble KOHTPOJIbHBIE 3aJaHUSI UJIM UHbIE MaTEPUAJIbI Ommoka! 3:

6.3. Meronndeckue mMarepuassl, ONpeACIsAIolIAe MPOLEAYPbl OLCHUBAHUS 3HAHWUMN, YMEHHUH,

HaBBIKOB H (I/IJ'II/I) OIlbITa OCATCIIBHOCTH, XapaKTCPU3YIOIIUEC STallbl (I)OpMI/IpOBaHI/IH

KOMIIETEHIIUH Oumoka! 3:
7. llepedyeHb OCHOBHOH M JOIOJHUTEIBHOM Y4eOHOW JHUTEpaTypbl, HEOOXOIUMOM s
OCBOCHHUS JUCITUTUTHHBI (MOJTYIIS) Ommoka! 3akiagka He onpejeseHa.
a)  OCHOBHas ydeOHas JuTeparypa: Omuoka! 3:
0) JomoJIHUTENbHAs yueOHas IuTepaTypa: Ommnbdka! 3:

8. Ilepeuens pecypcoB nH(GOPMAITMOHHO-TEIEKOMMYHUKAITMOHHON ceT «HTepHeT» (nanee -
ceTb «HTEpHETY»), HEOOXOIUMBIX JIJIs1 OCBOSHUS TUCHUIUTHHBI (MOAyns)Ommoka! 3akaaaka He onpeaeseHa.

9. Meroandeckue ykazaHusi 711 00yJaroIIuXcsi IO OCBOSHHUIO TUCIUTIIUHBI (Moay s ) Ommoka! 3akiaaaka

10. Tlepeuenb uWH(MOPMALMOHHBIX TEXHOJOTUH, HCIONB3YEMbIX TIPU OCYIIECTBICHUU
o0pa30BaTeNpHOr0 Mpolecca MO IUCHUIUIMHE (MOIYJI0), BKJIOYas MEepedeHb MPOTrpaMMHOIO
obecrniedeHus U MHGOPMAITMOHHBIX CIIPABOYHBIX cUCTEM (Tpu HeoOXoauMocTH ) Ommoka! 3akaaaka He onpene

11. Omnucanme wMaTepHaTbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMON [IJIi OCYIIECTBIICHUS
00pa30BaTeNBLHOTO MPOIiecca MO JUCITUTLIUHE (MOIYJIIO) Ommoka! 3akiagka He onpeeseHa.

12. Vuble cBeneHus u (WIn) MaTepualibl Ommoka! 3akiagka He onpeaeseHa.

12.1. Tlepeyerp 00pa3oBaTENbHBIX TEXHOJOTHUM, WCIONB3YEeMbIX TIPH  OCYIIECTBICHUU

00pazoBaTeNbHOrO MpoIiecca Mo AUCHUIUInHe (Moaymo) Ommoka! 3akiaaka He onpenesieHa.
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1. [TepeyeHp MIIAHMPYEMBIX Pe3yJabTATOB 00Y4YeHUs MO JUCHUIIMHE (MOTYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBIMHU pe3yJIbTATAMHU 0CBOEHHSI 00pa30BaTeIbHOM
nporpamMmbl «PU3NKO-XUMUYeCKHe MPO0IeMbl B3aUMO/IeHCTBHS J1a3ePHOT0
U3JIy4YeHHsl ¢ BeleCTBOM)

B pesymbrare ocBoenms OOIl OakamaBpuara OOydYarOIIMICS TOJDKEH OBJIAACThH
CJICIYIOIIAMU Pe3yIbTaTaMu OOYUYESHHUSI 110 TUCITUTUIAHE (MOTYJTIO):

Koowt pe3yabTarbl ocBoeHuss OOII IlepeyeHb muIaHUPyeMbIX
komnemenuyuu Cooeporcanue Komnemenyuii pe3yJIbTaTOB 00y4YeHHs 10
JUCHMUIIJIMHE
[ICK 4.4 YMeH#He UCTIONB30BaTh Ja3epHYI0 TEXHUKY KaK 3HaTh: OCHOBHBIC TIPUHIIHITEI PA0OTHI
HHCTPYMCHT [JII NPOBEACHUA SKCIICPUMCHTAJIIbHBIX JIa3CpPHBIX YCTpOﬁCTB
I/ICCHGZ[OBaHPIﬁ YMeTh: UCIIOJIH30BATh JIa3CpHYIO

TEXHHUKY KaK MHCTPYMEHT AJIs1
HpOBe}IeHHH 3KCHepI/IMCHTaJ'ILHI>IX
HCCIIEIOBAHUH

BJ’Ia]IGTbZ HAaBBIKAMH BBIIIOJIHCHUA
3KCHepI/IMeHTaJ'II>HI>IX pa60T, CBS3aHHBIX C
HCII0JIb30BAHKUEM JIA3€PHOTO U3ITYyUEHHUS

IICK 4.5 Branenue Teopueii 1 npakTHKO#M cneuuuky GU3HKo- 3HaTh: OCHOBHBIE 3aKOHHI,
XMMHYECKHX IIPOIIECCOB B BEILIECTBE NPH JICHCTBUU OIHCHIBAIOIINE MPEBPALCHUS
J1a3epHOTO U3ITy4YEHUs BEILIECTB MO/ ACHCTBUEM JIa3EPHOTO
N3ITy9eHHs

‘YMeTh: MIPOrHO3UPOBATh PE3YNbTAT
(PU3UKO-XMMHUECKHX MTPEBPAIICHUN
BEIIECTBA NP BO3ACHCTBUH JTa3€pHOIO
U3ITy4EeHUS

Brnaners: Teopueit u npakTUKON criennpuKu
(U3UKO-XMMHUYECKHX MTPOIECCOB B
BELIECTBE MPU JICUCTBUU JIA3EPHOTO
U3JIy4EHUs]

2. Mecto nucuumuinabl B cTpykrype OOII 6akanaBpuara

Kypc «®u3nko-xumMudeckue npooieMbl B3aMMOICUCTBHS JIA3EPHOTO U3IIYUEHUS C
BEIIIECTBOM» OTHOCHUTCS K 00513aTEIbHBIM JUCIUIIIINHAM BapUATUBHOM YacTH
oOpazoBaTensHOM MporpaMmbl. J{Jis YCIIEIITHOTO YCBOEHUS Kypca CTyJeHTaM
HEO0OXOMMO 3HAHHUE OOIINX KYpCOB XUMHUH B (PU3UKH, PsZIa PA3AeIOB KBAHTOBOW XUMUU
U CTpOEHUs BemiecTBa. JlaHHBIN Kypce sBIseTCS 0a30i /ISt 0CO3HAHHOTO MCIIOJIb30BAHUS
CTYJICHTaMH TP BBITIOJHEHUH BBITYCKHBIX PA0OT JaHHBIX MO B3aUMOJIEHCTBUIO
JA3epPHOTO U3ITyYEHUS C BEIIECTBOM, a TAK¥KE I OCBOEHUS MPAKTUYECKUX HABBIKOB
paboTHI C Ta3epHOIM TEXHUKOW B KAUECTBE CIIEITUATHCTA.

Baxneiiiee 3HaueHue 1J1s1 TOHUMaHUS BCEro MaTepraia Kypca UMEIOT IPUBOJAUMBIE BO
BBOJIHBIX JICKIMSIX CBEJECHUS O CIIelM(UUECKUX CBONCTBAX JA3€PHOTO U3ITyUCHUS,
Ka4eCTBEHHO (KOT€PEHTHOCTD) U KOJMYECTBEHHO (MOHOXPOMATUYHOCTh, BHICOKASI
MHTEHCUBHOCTD, MaJasl INTUTEIbHOCTD IEUCTBUSI) OTJIMYAIOIIUX €0 OT U3JIy4eHUS
JMOOBIX HEKOTEPEHTHBIX KICTOYHUKOB. B epBoM 010Ke IEKIIMOHHOTO Kypca
paccMaTpuBaeTCs MOBEJACHUE KBAHTOBBIX CUCTEM B I10JI€ MHTEHCUBHOTO JIA3€PHOTO
U3ITyYEHUsI, peanun3als MHOIrO(OTOHHBIX TPOLIECCOB BO30YKICHUSI U MIOHU3ALMH U UX
HCMOJIb30BAaHUE B CIIEKTPOCKONMUU U JIA3EPHOM Pa3AEIE€HUH U30TONOB. BaxxHOE MeCTO
OTBEJICHO OMUCAHUIO OCHOBHBIX MPUHIIMIIOB HETUHEWHON ONTUKHU U UCIIOJIH30BAHUIO
ATUX NPUHIHUIIOB JIJIsi TEHEPAIlMU BBICIIIUX TAPMOHUK, ITEPECTPanBaAEMON



napamMeTpuyeckoit renepanu, cnekrpockonuu KAPC u np. Cnenyronuii 610K
MOCBSIIIEH U3JI0’KEHUIO 0COOCHHOCTEW MOBEICHUSI MAKPOCUCTEM TIPH JIEHCTBUU
BBICOKOMHTEHCUBHOTO JIA3€PHOT0 U3ITYYECHUS, TIOCIEA0BATEIbHO NIEPEXOS OT CUCTEM C
MaJIbIM IOTJIOIIEHHEM (Ta3bl) K CUCTEMaM C BHICOKMM TorjoiieHueM (Merasuibl). Kak
PE3yNbTAT TAKOTO PACCMOTPEHUS (HOPMYTUPYIOTCS (PU3HUECKIE MPUHIIATIBI 1 OCHOBHBIE
COOTHOIICHHS TEXHOJIOTHIECKUX ITApaMETPOB JIA3ePHONU 00paOOTKHU pa3TMIHBIX
matepuanos. [locneanuii 610k JTEKIIMOHHOTO Kypca MOCBsIIeH Gu3nKe 00pa3oBaHus
JA3€pHOM M1a3Mbl U TPOOJIEME JTA3EPHOTO TEPMOSACPHOIO CUHTE3A.

JucuumimHa (Moaysb) u3ydaeTcs Ha 4 Kypce B 7 ceMecTpe.

3. O0beM TMCUUILTHHBI (MOYJIs1) B 3a4€THBIX €IMHUIAX C YKAa3aHUEM KOJHYeCcTBa
aKaJeMHM4YeCKUX YaCOB, BbIJEJEHHbIX HA KOHTAKTHYIO pa0oTy 00y4aloImmXxcsi ¢
npenoaasarejgeM (1Mo BUAAM 3aHATHH) U HA CAMOCTOSITEJIbHYIO PadoTy

o0yJammnxcs

O6m1ast Tpy10€eMKOCTh (00bEeM) TUCIMIUIMHBI (MOJTYJISI) COCTABIISIET

3 3auetHbix enuaMIl (3E), 108 akagemuyeckux daca.

3.1. O6vém oucuyunaunvt (M00y11) no UOAM YUeOHBIX 3aHAMUIL (8 YACAX)

Bcero uacos

O6bEM THCIHILTHHBL ouHas (¢opma | 3a04yHast (O4HO-
o0yuyeHHs 3ao4Hasi) Qopma
0o0ydeHus
OO611ast Tpy10€MKOCTh JTUCITUTUTMHBI 108
KonraktHas pabora o0y4Jaronmxcs c
npenojiaBaresieM (1o BUIaM y4eOHbIX 3aHsATUI) (BCEro)
AynurtopHasi pabota (Bcero): 54
B T. YHCJIIC:
Jlekmuu 18
JlabopatopHbie pabOThI 36
Breaynutopnas pabora (Bcero): o4
B TOM 4HCIIe, WHIUBHUAyaldbHasi paboTta 10
O0OyYarOIINXCS C MPENO0/IaBaTEeIIeM:
['pynmoBasi KOHCYJIbTAIIHS 2
TBopueckas pabota (pabota Haja pedeparaMn) 20
CamocrosiTenbHas padboTa o0y4aromuxcs (BCero) 18
Bun mpomexyTouHo#l artectaniuu 00ydaromierocs
(aK3ameH)




4, Conepxanue TUCHMILTHHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3aeiam)
€ YKa3aHHeM OTBEJeHHOI0 HA HUX KOJIMYeCTBAa aKaJleMUYEeCKUX YaCOB U BU/I0B
Y4eOHbIX 3aHATHI

4.1. Pazoenvt oucuyunaunovt (Mo0yisa) u mpyooemMKocms no 6UOAM YUEOHBIX

3anHaAmuil (6 aKademuuecKux 4acax)

E Bujbl yueOHbIX 3aHATHI,
g BKJIIOYAsI CAMOCTOSITEJTbHYIO
E 2 paboTty o0yuaommxcs u ®OpPMBI TEKYIEro
Ne Paznen E § TPYAOCMKOCTh KOHTPOJIA
n/n JMCIMILTHHBI = (B 1acax) ycrneBaeMocTn
g ayJMTOpPHbIE €CaMOCTOATENb
© yueOHbI€e 3aHATHS Hasi padoTa
o o0yuarommxcst
BCero | fexunn | nadoparopusie
S3aHATHSA
1. | CpoiicTBa na3epHbIX | 24 |6 9 12 auura
IIYYKOB. KBanTOBBIC HagOPaTirleOH
o
CHCTEMBI B ToJIe PabOTRL AL
JIA3CPHOI0 NM3JIYUCHUA.
2. | MHOrooToHHBIE 28 |6 9 12 3amura
IPOLECCHl.  DJIEMEHTEI HagOPaT;PPEOH
o o [
HEJMHENHON ONTHKH PaboTel
3. |JlazepHoe  paspymicHme | 28 | 2 9 12 3amuTa
IPO3payHbIX HagOPaT;_pP;OH
aboThI Ne
JIMDJIEKTPUKOB. pabo
4. | JlazepHbIC TEXHOJOTUH 24 |4 9 18 3ammra
nabopaTopHOi
paboTsl Ne 4
Pedepatsl

4.2 Cooepicanue oucuuniunst (MoOyasn), CMPyKmypuposanHnoe no pa3oeiam

(memam)
No HaumenoBanue pa3jaeia Conepanne
AHCIHUTLINHBI

1 [TpuHIHIB Ta3epHOMA OcHoBHBIE  (U3MYECKUE  MPUHIUNBI  PabOTHl  JIa3epoB.
reHepanuu. Atom B mojie | Cnenuduueckiue  XapaKTepPUCTUKH — JIA3€PHBIX  MCTOYHUKOB.
CUJIBHOW CBETOBOM JlelicTBue na3epHOro U3JIy4eHUsl Ha aTOMBIL.

BOJIHBI.
Cooeporcarue 1eKyuoHHO20 Kypca

1.1. | [IpuHIMIBI TeHEpAIHH CrnoHTaHHO€ W BBIHYXKJEHHOe  u3inydyeHue. MHBepcus
JIA3epHOTO M3JIYYCHHS M1 | HacelleHHOCTH. OnTtudeckue pe3oHaTopbl. CXeMbl JIa3epHBIX
YCTPOMCTBO J1a3epa. nepexo0B. MeTobl U crocoObl Hakauku. MOHOXPOMATHYHOCTb,
CBolicTBa J1a3epHbIX KOT€pEHTHOCTh,  HANpaBJIECHHOCTb,  CIEKTpajbHas  SIPKOCTh
MTYYKOB. JIa3€PHBIX MYYKOB.

1.2 | ATom B moJsie CUIBLHOM [Tonsatne o MHOTOMOTOHHBIX TIporeccax. MHOrooToOHHOE
CBETOBOI BOJIHBI. BO30YK/ICHHE, MOHU3AIMS WU paccesHue. DKCIEPUMEHTAIbLHOE
MHuorodoToHHBIE HaOmoIeHNe MHOTO()OTOHHOW WOHU3AIMU W BO30YKICHUS.
MIPOLIECCHI: FKCTIEPUMEHT | OCHOBHBIE IMOJOKEHUS TEOPHH MHOTO(POTOHHBIX MPOIIECCOB
U TEOpHSl.




HaumenoBanue pa3jaena

Ne Conep:xkanue
AUCHHUILINHBI
1.3 | CenextuBHOE JIByxcTyneHuatass celeKTUBHasg (OTOMOHM3ALMS aTOMOB.
Bo3jeicTBUE Ja3zepHoro | CelleKTUBHOE  BO3JEHWCTBHME  JIA3€pHOrO0  M3JIYYEHHMS  Ha
W3JIyYeHHUS MOJICKYJIBI.

Temvbl 1abopamopmbix 3aHAMULL

1.4 | Usyyenue nasepHoit N3yuenue yctpoiictBa nazepHoii yctanosku JITU-1. M3mepenune
ycranoBku JITU-1. [apaMeTpoB HMITYJbCHOIO JIa3€pHOIO U3JIY4EHHUs: DHEPIuw,
JUTMTEIFHOCTH HMITYJIbCa, MPOCTPAHCTBEHHOTO pacIpeaesieHuUs

SHEPIUU ¥ PacX0JMMOCTH JIA3€PHOrO MyYKa.

2 MHoro¢poToHHbIE Crnenuduka MHOroOTOHHOTO  B3aUMOJCHCTBUS  J1a3epHOTO
nporecchl. ['eneparus u3My4YeHus: ¢ BemecTBOM. OCHOBHBIE ITOJIOKEHUS HEIMHEHHOM
BBICHIMX TapMOHUK. OINTUKHU
DneMeHTbI HeTMHEHHON
OITHKHU.

Cooepoicanue 1eKYuoHHO20 Kypca

2.1 | 3aKOHOMEPHOCTH U OcHOBHbIE TIapaMeTpbl BO3HUKHOBEHHUS M CBOICTBa Ja3epHOU
MEXaHU3MBbI UCKpBL. MexaHu3M MHOTO(OTOHHOTO CBETOBOTO  TPOOOSI.
BO3HMKHOBEHUS MexaHu3Mm 00pa3oBaHMsl HJIEKTPOHHOMN JIABUHBI.

OTNITUYECKOTO TIPOOOs
rasa..

2.2 | I'eneparnys BBICIINX Bo30yxnenue BTopoil rapMoHUKH. Bo30yxaeHue BbICIINX
rapMOHUK: (pU3NYECKHE | rapMOHMK. MeTOoAbl OCYyIIeCTBIEHUSI (a30BOT0 CHHXPOHU3MA.
MPUHITUTIBI ¥ ITyTH Bo30yxeHrne BBICIIMX TapMOHHWK JIa3epHBIM H3JIy4YeHHUEM B
MPAKTUYECKON peanbHBIX cpeaax.
pean3aiyi.

2.3 | Tpex- u yeTnIpex CBs3pb Tpex BOJH B KBaJpaTHYHON cpeae. BbIHyXaeHHOE
BOJIHOBOE paccessnue Manpaensmitama — bpuntosHa. CBs3b 4eThIpex
B3aUMoO/IeiicTBUE BOJIH B KYOUYHOMH cpese. 3aKOH COXpaHEHUs 4uciia (POTOHOB U
JIa3epHBIX MYYKOB B ero cuencrBus. OOpamieHue BOJHOBOTO  (poHTa  INpHU
HEeJIUHEHHOH cpere. YEThIPEXBOJIHOBOM B3aMMOJECHCTBHH. [Tapamerpuueckue

TeHEePaTOPHI CBETA.
Temvl 1abopamopublx 3aHAMULL

2.4 | I'eneparnys BBICIIUX W3mepenue nmapamerpoB 2, 3 ¥ 4 rapMOHMK Jla3epa Ha HEOAUME.

TapMOHUK [TapameTrpudeckass  TeHepamusi  CBEPXKOPOTKHX  CBETOBBIX
UMIYJIbCOB.

3 JlazepHoe pa3zpyliieHune HeiictBue  mazepHOro  M3JAy4YEHHs Ha  [po3padyHble U
MIPO3payHbIX MOTJIOIIAIOIINE CPE/IBI.

JIDIICKTPUKOB.
Cooepotcanue 1eKYuoHH020 Kypca

3.1 | JleficTBuUe Ma3epHOTO Hecrammonaphast npoBOAMMOCTb — KpUCTaIoB.  Paspymienue
W3ITy4YeHHs Ha UACaTbHO  YHCTBIX  Tel.  PaspymieHme,  0OyCIIOBIEHHOE
MIpO3payvHbIe JOKANbHBIMA ~ MAKpPOCKOMMYECKUMHU TmpuMecsiMu. I dext
IOUAJIEKTPUKU U METaUIbl | HakoIuleHus.  OTpa)keHue M IOIJIOLIEHHE  M3JIyYeHUus
6e3 (azoBoro nmepexona | MerajuiamMud. HarpeBaHue TIOBEPXHOCTH MeTajia. OMHUCCHUS

YacTHUIl C TOBEPXHOCTH.
Tembl 1abOpamopHvix 3aHAMULL

3.2 | Pazpymenue Onrtuueckuii mpoOoit B razax. HecrarmonapHas mpoBOAMMOCTD U

MIPO3payHBIX MOPOTH JIA3€PHOTO Pa3pyIICHHs IPO3PAUHBIX TUIIEKTPHUKOB.

JUDSJICKTPHUKOB




HaumenoBanue pa3jaena

Coaep:kanue
TUCHUTIINHBI Aaep

4 JIa3epHble TEXHOIOTUU JlelicTBUE Ja3epHOrO M3JIy4eHUs Ha METaUIbl C  (ha30BBIMH

nepexoaamMu. Ha3epHLIe TCXHOJIOTHH.

Cooeporcanue 1eKYUuoOHHO20 Kypca

4.1 | [InaBnenue u ucnapenue | [LmaBnenune wmertamioB. MHWcemapenue wetamioB. OkuciaeHue

METAJLIOB. METAJUIMYECKON OBEPXHOCTU IPH O0TyUY EHUH.

4.2 | JlazepHbIE TEXHOJIOTUU TexHonornueckue NPUMEHEHHUs JA3€pHOT0 M3JIYYEHHUS NP
00paboTke MaTepHaloB: JlazepHas CBapKa, MpoOUBKa OTBEPCTHIA,
JIA3€pHOE JICTUPOBAHUE U YIIPOYHEHUE.

Temvbl 1abopamopHbix 3aHAMULL

4.3 | U3yuenue Uctounuk  Bo3Oyxkaenus. Ocmuiorpaguueckue  CHUCTEMbI
aBTOMAaTU3UPOBAHHOIO peructpauuu. Crpuk-kamepa «Bsrasa-2A».  [lpaktuueckue
JIa3epHOTO CXEMBbl  OKCIIEPUMEHTOB IO  H3YYCHHMIO  HECTallMOHAPHBIX
CIICKTPOMETPA. 3¢ (}HeKTOB, BO3HUKAIOIINX MPHU ICHCTBUH JIA3CPHOTO H3ITYICHHSI.

5. [lepeyeHb y4eOHO-METOAMYECKOT0 00ecriedeH s IJIsl CAMOCTOSITEIbHOH padoThl
00y4YaImuxcs no JUCUUIINHE (MOTYJIIO)

1. DneKTpOHHBIN KOHCIEKT JEKIUI (HaXOquTCs Ha Kadenpe).

2. beicTponpoTekarole npolecchl B 3HEpreTuyeckux marepuanax. / 9.J1. Anykep,
B.I1. Anyes, I''M. benokypos, A.I'. Kpeueto, B.H. [lIaiiko / [DneKTpoHHBII pecypc]:
AJIEKTPOH. y4eOHOe ocoOue JIsl CTYIEHTOB (PU3. U XUM. crieruaibHoCTel By30B. / O /1.
Anyxep, b.11. Anyes, I'.M. benokypos u ap., — OneKTpoH. u3gal. u nporp. — Kemeposo,
N3n-Bo Keml'V, 2008. — 1 snektpon. ont. auck (CD-R). 3apeructpupoBan B OI'YII
HTL «Mudopmpeructp» 18.02.2009 1., Ne roc. peructpanuu 0320802219 (maxomurcs
Ha kadenpe).

6. @oH/ OLIEHOYHBIX CPEACTB AJIs IPOBeeHNs IPOMEKYTOYHOM aTTecCTAlMN
o0y4aromuxcs 1o AMCUUILIHHE (MOAYJII0)

6.1 ITacnopm ¢honoa oyenounvix cpeocme no oucyuniune (Mooyio)

Ne KonTpomupyemsie pazaenst (tembl) | Kog konTponupyemoit HAUMEHOBAaHUE
n/n JUCLUILINHBI KOMIIETEHIIMM (WM €€ YacTH) U €€ | OLIEHOYHOI'O
(pe3ynpTathl MO pazjesam) dbopmMyIupOBKa Cpe/cTBa

1. CBolicTBa JIa3epHBIX TYYKOB [1CK-4.4 (3HaTh) 3auer

2. MHOro(pOoTOHHBIC TTPOIECCHI [1CK-4.4 (ymeTb Pedepar

3. OnTuaeckuii mpoOoit I1CK-4.5 (Bnanetp) 3ammra

4. Bo030yx/1eHre BHICIIUX TAPMOHUK 1a00paTOPHBIX

5. MexaHU3MBI J1a3epHOTO pabor Ne 1, 3
pa3pyleHus IpO3pavyHbIX CpeJl 3amura

6. ®da3oBbIe MEPEXOJIBI TPU ACHCTBUHU [ICK-4.5 (3nath) nabopaTopHOi
JIA36pHOT0 U3JIy4EHUS HA METAJLIbI pabotsr Ne 3




JlazepHbie TEXHOJIOTUU
[1CK-4.5 (ymeTs) 3amura
71a00paTOPHBIX
pabor Ne 1 -4
IICK-4.4 (Bnanmetp) 3amura
1abopaTopHOii
pabotel Ne 4
3amura
nabopaTopHOI
paboTer Ne 3

6.2. Tunoevie KOHmMpOJibHblE 3a0aHUs U1U UHblE mamepudaiibl

6.2.1. DK3aMeH UJId 3a4YeT

a)

el NS

o

10.
11.

12.

13.
14.

15.
16.

17.
18.
19.

20.

21.
22,
23.

24,
25.
26.
217.

TUIIOBBIE BOIIPOCHI (3a/1aHHS)

CBoiicTBa JIa3epHOr0 U3ITyYECHHUS.

BupTtyanbHbie 1 peanbHble ONTHYECKUE MEPEXOJIBI AJIEKTPOHA B aTOME.

OnnodoToHHOE 1 MHOTOOTOHHOE BO30YKJCHIE KBAHTOBBIX CUCTEM.

Ymmpenue ypoBHEH B KBAHTOBBIX CUCTEMaX U €ro BIMSHUC Ha 3P PEKTUBHOCTD
MHOTO(OTOHHOTO BO30OYKICHHUSI.

Poins mpomexxyTouHOTO pe3oHaHca B MHOTO(OTOHHOM Bo30ykaeHnH. MHOTO(OTOHHAS
pE30HaHCHAas CIIEKTPOCKOIMHUSI.

doTonoHu3anys, HaA0ApHEPHBIA pacnag U TYHHEIUPOBAHHUE B TIOCTOSIHHOM 3JIEKTPHUUECKOM
1oJsie. Y CIoBUs OCYIIECTBIICHUS HEJIMHEMHON HOHU3AIMU B I10JIE JJA3€PHOTO U3JIYyYEHHUS.

[IpsimMoil u pe30HaHCHBIN MPOIeCcChl MHOTO()OTOHHON HOHU3aUKU. MeTol MHOTO(OTOHHON
PE30HAHCHOW MOHU3ALIMOHHOM CIIEKTPOCKOIIHH.

JIByxcTyneHuaras cejleKTuBHasi (POTOMOHU3AIIUS aTOMOB.

CenekTuBHOE BO3/ICMCTBUE JIA3€PHOTO U3JIYUYEHUS HAa MOJICKYJIbI.

Hapymienue cenekTUBHOCTH TIpU BO30YXKIESHUU JTa3€PHBIM U3JTYUYCHUEM.

VYpaBHenuss MakcBenma 1yl JUHEHHON U HETMHEWHOM cpen. Y cnoBus ¢pa3oBoro
CHUHXPOHH3MA.

Bo30yxaeHnue BeIcHnX rapMoHUK. [IpakTudeckrne MeTo bl OcyiiecTBIeHus (ha30BOro
CHHXPOHHU3MA.

CB43b Tpex BOJIH B KBaJApaTUUHOU cpene. CMeneHne 4acTor.

CBs13b 4eThIpeX BOJH B KyOMYHOM cpese. 3aKOH COXpaHEHHS Yuciia JOTOHOB U €ro
CIIEICTBHUSL.

[TapameTpuueckas reHepanusi CBETOBBIX UMITYJIbCOB CBEPXKOPOTKOM JTUTEIbHOCTH.

OnTuueckuii mpoOoii B razax. MexaHn3Mbl HETMHEWHON MOHU3AINH, HOHU3AIINY Ta3a
ANEKTPOHAMH, YCKOPEHHBIMU B TIOJIE U3JTYUCHUS.

JluHamuka 1u1a3mMel, 00pa30BaHHON MOHU3AIIMEH ra3a.

Onrudeckoe pa3pylieHrne HOMUHAJIBHO YUCTHIX MPO3PAYHBIX JTUIIEKTPUKOB.

OnTuyeckoe pa3pyiieHHe MPO3pPAYHbIX AUIIEKTPUKOB, 00YCIOBIEHHOE JTOKATbHBIMU
MakpornpumecsiMu. IHPeKT HaKOIIIEHHUS.

OTpaxeHue W TOTJONIEHUWE M3IYy4YeHUsT HENpO3payHbIMU Marepuanamu. HarpeBanue
MMOBEPXHOCTH MeETaja.

DMUCCHUS YaCTHUIl C TOBEPXHOCTU METAJLIIOB.

[InaBneHue n ucnapeHne METaIOB.

BrusiHrEe OKUCICHUS METAUTHYECKON TOBEPXHOCTH MIPU OOJTyUYECHUH HA MPOIECCHI T1JIa BICHUS
Y UCTIapEHUS.

duznueckue MpoIecchl, TPUBOISIINE K 00pa30BaHUIO TA3EPHOM TIa3MBI.

OKCIEpUMEHTAIIbHBIE METObI HCCIIETOBAHUS JIA3€PHON IJIA3MBI.

OcHoBHBIE XapaKTePUCTUKH TIIA3MEHHOTO (hakena.

Kputnueckas mioTHOCTh Ja3€pHOM MIa3MBbl.




28.

[Tornomenue na3epHoro u3nyyeHus B miasme. [lepegada sHepruu ot 061acT MOTIOLCHUS

U3IIY4eHHUS K TIJIOTHOM I1a3Me.

0) KpUTEpHUU OIICHUBAHWS KOMIICTCHIINH (PE3yIhTaTOR)

Or1ieHKa «3a4TEHO0Y BBICTABIISCTCS TIPHU:

* MPaBWJILHOM, TIOJJTHOM H JIOTHYHO TIOCTPOCHHOM OTBETE CTYJCHTa Ha BCE BOIPOCHI 10
BBITIABIIEMY Ha 3a4eTe BOMPOCY,

* IOKA3aHHOM YMEHHH OIIEPHPOBATH CICHUAIBHBIMA TEPMHUHAMH M HCIOJIb30BaTh B OTBETE
JIOTIOTHUTEIHHBIA MaTepua,

* BJIQJICHUU SKCIIEPUMEHTAILHBIM MaTEPHUAJIOM, ITOJIyYSHHBIM B X0JI¢ Ta00paTOPHBIX PadoT.

Ho B oTBeTe MOTyT UMEThCS:

* HerpyOble OIIMOKHU MIIK HETOYHOCTH,

* 3aTPYAHCHUS B UCIMOJIb30BAHUU MTPAKTHYECKOTO MaTepraa,

* HE BIIOJIHE 3aKOHYCHHBIC BBIBOJIBI MM 000OIICHHUS.

He 3aureno craButcs npu:

* CXEMaTUYHOM HEIMOJHOM OTBETE,

* HCYMEHHUH OIEPUPOBATH CIICIUATHHBIMUA TEPMUHAMU WIIA UX HE3HAHHU,

* OTBETE C IpyObIMU OIIHOKaMH,

* HEYMCHHH IMPUBOJUTH IPUMEPHI MTPAKTUICCKOTO UCIIOJIb30BAHUS HAyYHBIX 3HAHUH.

6.2.2. HaumMeHOBaHUe OLIEHOYHOTO CPEACTBA

a) THIIOBBIC 33JaHuUs (BOIIPOCHI) -

ocarwnE

~

10.

11.
12.

13.
14.

15.

16.

17.

18.
19.

20.
21.

1. KoHTpoJibHBIE BONPOCHI K JIA00PATOPHOMY NPAKTUKYMY MO TUCIUIIHHE

Onucarb onTuueckyto cxemy saszepa JIIII-1.

[TpuHIMN peanu3any CaMOCHHXPOHU3AIMH TPOAOIBHBIX Mo/ B Jazepe JIITII-1.

[TpuHumn paboThl CUCTEMBI CENEKIIMHA MUKOCEKYHIHOTO MOHOMMITYJIbCA U3 11yTa.

[loueMy B yCHIIMTEIBHBIX KaCKaJax Ja3epa UCIOJIb3YETCS PACXOAAIIMNICS TY40K?

KakoBo mipenenbHOE BpeMeHHOe paspernienne ocumuiorpagos C8-12 u C7-19?

UYem onpenensercs BpEMEHHOE Pa3peLIEHUE CIIEKTPOMETPA IPU PETUCTPALIMU CBETOBBIX
curaaioB @DV wHa ocumutorpagax C8-12 u C7-19?

Kakoe BpemeHnHoe paszpenienue obecrneunBaor @IY-97 u DJIY O-M?

Kaxue Texnnueckue nprueMbl UCTIOIb3YIOTCS ISl CHHXPOHU3ALNHU 3aIlyCKa Pa3BEPTOK
ocmIorpadoB U perucTpUpyeMoro cursana’?

Omnucarbh ONTHYECKYIO CXeMY JiazepHoi ycTtaHoBku JITU-S.

[TpuHIMN peanu3any pexumMa MoTyTUpOBaHHOM TOOPOTHOCTH B T€HEPATOpE JIa3epHOM
yctanoBku JITU-5.

OOu1me 4epTsl ¥ OTIUYHMs J1a3epHbIX yeraHoBoK JITIII-1 u JITU-5.

[IpuHIMI BpeMEHHON MPUBSI3KH PETUCTPUPYEMBIX CUTHAJIOB C IIOMOIIBIO PENEPHBIX
HMITYJIBCOB.

KakoB npuHIHI paboThl H3MEPHUTENSI MOITHOCTH 1 dHEeprun MUMO-2?

KakoB ypoBenb nmHeitHoro curtana goroauona «Poton-1»? MoKHO 1 IPOBOAUTE U3MEPEHUS
SHEPTUH NPU HEIMHEHHOCTU CUTHaia?

Kakoit meTo peructpanuu odecrneurnBaeT NpsMoe u3MepeHHe JNIMTeIbHOCTH MMUKOCEKYH THBIX
HMITYJIbCOB?

[Touemy yrnoBast HacTpoiika (pa30Boro cHHXpoHU3Ma JUIst 2 U 4 rapMOHHUK OCYILIECTBIISIETCS BO
B3aMMHO MEPIEHIUKYISIPHBIX TNIOCKOCTSIX ?

Kakas ontndeckas xapakTepuUCTHKa ONPEAEsieT UCTIONb30BaHue (PUIBTPOB U3 LIBETHOT'O CTEKJIA
JUIS CENEKIUU TapMOHUK?

IToueMy npeANOYTUTENBHEE OCYLIECTBIISIT CEIEKINI0 FTAPMOHUK CIEKTPAIBHON MPU3MOit?
OnrumanpsHas ayvHa kpuctaimia st I'BIT npy nukoceKyHAHON JJIUTENBLHOCTH UMITYJIbCA
OoJIbIIIe WM MEHbIE, YEM Il HAHOCEKYHTHOTO UMITYJIbCa?

[Touemy nvHA BOJIHBI HApaMETPUUECKON FreHepaluu OoJIblIe JJIMHBI BOJHBI HAKAUKU?
W3MeHuTCA 11 MOpOroBasi 3HEPrusi CBETOBOrO MPo0O0s B raze Npu U3MEHEHUH CBETOCUIIBI
¢doxycupyromeit muH3b1? [Touemy?



22. Kak M3MEHUTCSI TOPOTOBasi ”HTCHCUBHOCTH CBETOBOTO TIPO0OSI B Ta3e MPH MOBBIIIICHUT
aBJIEHUS IIOCIEIHETO?

23. Eciu tazepHOE M3ITydeHHeE AeicTByeT Ha HoMuHanbHO yncThie kpuctamisl NaCl u AgCl, To mis
KaKOT'0 U3 KPHUCTAJIIOB TIOPOTOBasi HHTEHCUBHOCTH ONTHYECKOTO Mpo00s OyaeT MeHbIe?

2. IlpumepHbIe TeMbI pedpepaToB.

1. AproHoBbslii 1a3ep

2. T'enuii-HeOHOBBIE JIa3ep.

3. Jlazepsl Ha KpaCUTESX.

4. Jlazepsl Ha mapax MeTaUIOB

5. Jlazepsl Ha CBOOOAHBIX HIIEKTPOHAX.

6. Jlazepsl Ha CO,.

7. HeonumoBblii 1a3ep

8. TlomympoBOIHUKOBBIE JTa3€PHhI.

9. PyOuHoOBBII1 ma3ep.

10. DxcuMepHbIE J1a3ephl.

11. Meroap! ynpaBiieHUs Ja3€PHBIM U3ITYUEHHUEM.
12. TlukocexkyHHAas 1a3epHask CIIEKTPOCKOIHSI.
13. Jlazepsl B MEAUIIMHE.

14. Jazepbl B TEXHOJIOTHH.

15. JIazepsl B METPOJIOTHH.

16. JlazepHas CBs3b.

17. Ontuueckas ronorpadus.

18. Jlazepsl B ”HGPOPMALIMOHHBIX TEXHOJIOTHSIX.
19. JIazepsl B BOGHHOM J€ee.

6.3. Memoouueckue mamepuaivl, onpeoensrouiue npoyeoypbl OUeHUBAHUA
3HAHUIl, YMEHUIl, HAGLIKO8 U (UIU) ONbIMA 0eAmeabHOCMU, XapaKmepu3yujue
Imanvt hopmupoeanus KomnemeHyuil

bajuibHast pedTHUHrOBasi CUuCTeMa OLICHKH 3HAHUM CTYJCHTOB

Ne Buj yue6HOM paboTh basbl Hror
Texymuii KOHTPOJIb:
Pabora Ha Jeknusx 4*9 18-36
Pedepar: 14 7-14
TEKCT 6 3-6
JTOKJIamI 4 2--4
pe3eHTalus 4 2-4
JlaGopaTopHble paboThI 5*4 10-20
Py0exHbIil KOHTPOIIB 30 10-30
(9K3aMeH)
Bceero 100 60-100

/. IlepeyeHb OCHOBHOM H JONOJHUTEIbHOM Y4eOHOI JTUTEPATYPBbI, HEO0X0AUMOI
JJIS. OCBOCHUS TUCUMILIMHBI (MOIYJISA)

@) OCHOGHasA yueOHasn Tumepamypa.

1. Jlazepsl: mpuMeHEHUS U IPHIIOKEHUS [ DNEeKTPOHHBINA pecypce] : yueb. mocodue / A.C. bopeiimio
[u ap.]. — Dnexkrpon. nan. — Cankr-IletepOypr : Jlanb, 2016. — 520 c. — Pexum nocrymna:
https://e.lanbook.com/book/87570 . — 3ar. ¢ skpaHa.



https://e.lanbook.com/book/87570

=

®optoB B.E. ®u3uka BEICOKHX IUIOTHOCTEW 3HEeprun. - M. : ®uszmariur, 2013 .- 712 c.
https://e.lanbook.com/book/59677?category pk=918#authors

Koganes O.b., ®omun B.M. ®usndeckre OCHOBBI JIA3€PHON PE3KH TOJICTHIX JTUCTOBBIX
matepuanos M. : @usmariut 2013 .- 253 c.

https://e.lanbook.com/book/48306?category pk=918#authors

[Ipusanos B. E., ®otuaau A. O., llemanun B. I'. Jlazeps! 1 3k010rn4ecKkuii MOHUTOPUHT
atMocdepsl - M. : Jlanb, 2013 .- 288 c.
https://e.lanbook.com/book/5851?category_pk=923#authorsl

Bce uznanus noctynHsl U3 nokaibHOM cetn Keml'Y.

0) oononnumenvhnasn yueonas 1umepamypa:

3sento O.. [lpuniune! nazepos: 4-e¢ uza. .- CIIO. : Jlans , 2008 .- 719 c..

dwusuka u onTHKa Jnazepon: npaktukym / M. C. Manak, B. B. XXykoBckuii, A. A. PeokeBud .-
Mumnck : U3n-8o BI'Y , 2004 .- 100 c.

brmucranoB A.A. KpucTamisl KBaHTOBOW W HETMHCHHON ONTHKH : y4el. IocoOue I BY30B 2-€
u3a., ucnp. .- M. : MUCuC , 2007 .- 431 c..

I'puropesan A.I'., Illuranos M.H. u ap. TexHonorudeckue npoueccel J1a3epHOi 00OpabOTKH :
yueb. mocoOue Juist By30B - 2-€ U3Jl., crep. .- M. : MI'TY um. H.O. baymana , 2008 .- 663 ¢
B3aumoneiictBue nazepHoro muzinydeHusi ¢ BemectBoM. CunoBas ontuka. Ilon pen. B. .
Konosa.- M.: ®usmatiur , 2008 .- 309 c.

3axapos FO.A., Anykep D./., Anyes B.I1., benokypos I''M., KpeueroB A.I'. Ilpens3priBHbIE
SIBJICHUS B a3uJax TsHKEIbIX MeTaiuioB. M.: LIDU «Xummarm», 2002. — 115 c.

8. [lepeyeHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHUKAIMOHHOM CeTH

«AuTepHeT» (HaJjiee - cetb «AHTEpPHET»), HEOOXOAMMBIX /IJIsl OCBOCHMS
AUCHUILIMHBI (MOIYJIs1)

1. Beiiko B.I1. Texnonoruueckue nga3epsl U j1azepHoe nznydeHue: OnopHbId KOHCHEKT JIEKIUH
http://window.edu.ru/resource/853/27853

2. Hayunas cets http://nature.web.ru/

3. MexnyHapoHblil yueOHO-Hay4HbIH Ja3epHbli ieHTp MI'Y um. M.B. JlIomoHOCOBa.

Jlucraniponsoe obpaszoBanue hitp://wwwe.ilc.msu.ru/learning/multimedia/

Bce pecypcbl HaxoasTCs B CBOOOTHOM JIOCTYTIE.

9. Metoanueckne yKazaHus JJisl 00y4arOMIUXCsl M0 OCBOEHUIO TUCHMILIUHBI

(MoayJin)
BU/JI y4EOHBIX Opranu3zanus 1eATeIbHOCTH CTYJEHTa
3aHATHN
Jlexmmsa Hanucanne  KOHCHEKTa JEKIMW: KpPaTKO, CXEMaTU4YHO, MOCIEI0BATEIbHO

(buKCUpOBaTh OCHOBHBIE TOJIOKEHUS, BBIBOJABI, (DOPMYIHPOBKH, OOOOIICHHUS;
IMoME€YaTb BaXXHBIC MBICJIM, BBIJACIATE KIIFOYEBBIC CJIOBA, TCPMUHBIL. HpOBepKa
TEPMHUHOB, TIOHATUN C MOMOIIBIO SHIUKIIONEINN, CIOBapeH, CIIPAaBOYHUKOB C
BBIIMMCHIBAHUEM TOJKOBaHWH B TeTpaab. OOO03HAYHUTH BOMPOCHI, TEPMHHBI,
MaTepHuall, KOTOPBI BBI3BIBACT TPYAHOCTH, TIOMETHTh W TIOMBITAThCS HANTH
OTBET B PEKOMEHIyeMOW mureparype. Ecinu caMOCTOSTENbHO HE yhaercs
pazobparbCcsi B MaTepuaie, HeoOXoauMo chHOPMYIHpPOBATh BOMPOC U 3a7aTh
npenoaaBaTreyirt0 Ha KOHCYJIbTAllUH, Ha TMPAKTUYCCKOM 3aHATHUU. y,[[eHI/ITI:
BHUMaHHE CICAYIOUIMM TOHSITHUSM: BBIHY)XIECHHOE W3JIydeHUE, WHBEPCHUS
HaCCJIICHHOCTH, MHOI‘O(bOTOHHBIe MMponecCChl, Ja3CpHasd I1Jia3Ma, ONTHUYECKUU
po00ii, MEXaHU3MBI JJA3ePHOTO Pa3pyIICHUs MaTEPHAJIOB.



file:///D:/Documents/Kag/Учебные%20курсы/Программы%202017/%20https:/e.lanbook.com/book/5851%23authors1
file:///D:/Documents/Kag/Учебные%20курсы/Программы%202017/%20https:/e.lanbook.com/book/5851%23authors1
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WHUBUJyaIbHbIE | 3HAKOMCTBO C OCHOBHOW U JIONOJHUTEIBHOW JIMTEPATypoH, BKIIIOYas

3alaHusA CIIPAaBOYHLIC  HU3aHUA, 3apy6€)KHBIC HUCTOYHHKU, KOHCIIEKT OCHOBHBIX
MOJIOKEHUH, TEPMHHOB, CBEIEHUM, TpeOyloImux [Uid 3alOMHHAHUSA H
SIBJISIOIINXCS OCHOBOIIOJIAraromuMu B 3TOH TeMe. CocTaBlieHHE aHHOTALUHA K
MIPOYUTAHHBIM JINTEPATYPHBIM UCTOYHHUKAM H JIP.

Pedepar Pegepam:  Tlouck  nurepaTypsl W cocTaBlieHue  Oubimorpaduu,
UCIIOJIb30BaHUE OT 5 70 7 HaydHbIX pabOT, WU3JIOKEHHE MHEHHS aBTOPOB U
CBOETO CYXKICHHUS M0 BBIOPAHHOMY BOIIPOCY; HU3JI0KEHHE OCHOBHBIX aCIIEKTOB
po6ieMbl. O3HAKOMUTBCS CO CTPYKTYPOii U odopmiieHneM pedepara.

nabopatopHas Mertoauyeckie — yKa3aHHsT [0  BBINOJHEHUIO  JTAOOpaTOpHBIX  padoT

pabota (OnextponHoe ydeOHOe TOcoOMEe «BBICTPONPOTEKAOIINE TPOLECCH B
IHEPreTUYEeCKUX MaTepuallax», HaXoJUTCs Ha Kadepe).

[ToaroroBka k [Ipu moAroToBKe K SK3aMeHy HEOOXOIMMO OpPHUEHTHPOBATHCS HA KOHCIEKTHI

9K3aMeHy JEeKUUH, pEKOMEHAYeMYyK JIMTEparypy, ONPEAEIUTb Kpyr BOIPOCOB,

TpG6y10HII/IX YTOUHCHH Ha KOHCYJIbTAIWMOHHOM 3aHATHUH ICPEA SK3AaMCHOM.

10. ITepeyenb HHGOPMANUOHHBIX TEXHOJIOT U, HCIIOJIb3yeMbIX MPH
OCYILIECTBJICHUH 00pa30BATEILHOIO0 MPOLEcca M0 JUCHUILINHE (MOAYJIIO0),
BKJIIOYAs NepeYeHb MPOrPAMMHOI0 o0ecnevyeHus 1 MH(POPMAMOHHBIX
CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

1. Ucnonp30Banue ciiaiiA-npe3eHTalui Ipy YTEHUH JIEKIH.

2. IHTepakTHBHOE OOIIIEHHE C TOMOIIBI0 SKYpe.

3. Wcnonp3oBaHue CHEIUAIBHOTO MPOTPAMMHOTO OOecIeueHus, pa3padoTaHHOTO Ha Kadenape,
JUIS PETUCTPAllMM JAaHHBIX TPU BBHIMOJIHEHUM JIA0OPATOPHBIX pabOT M mporpamMm s o0paboTKu
pe3yIbTaTOB.

[Tpr OoCcBOEHMM JEKIIMOHHOTO Kypca MOTYT TaKXKe HCIOJIb30BaThCS CIEAYIONIME MPOrpaMMHbBIE
MPOJIYKTHI:

1. [TakeT OQUCHBIX IPOTPAMM:

Microsoft Office 2010 (www.microsoft.com)— nunensus KemI'Y mu6o

LibreOffice 5.2 (www.libreoffice.org) — ceo6oano pactpocrpansiemoe I10

2. [IporpaMMa noArOTOBKM JAHHBIX U BU3YyalIH3alUU PE3YJIbTaTOB PACUETOB:

Ascalaph  Designer  (http://www.biomolecular-modeling.com/Ascalaph/) -  cBoGoaHO
pacmpoctpansiemoe I10 nu6o

Gabedit (http://gabedit.sourceforge.net) — ceo6oaHO pacnpoctpansemoe 10

3. KoHconbHBIE nporpaMmbl I  BBIIIOJIHEHUSA KBAHTOBO-XUMHUUYCCKHUX U  MOJICKYJIAPHO-
JTUHAMHYECKUX PaCcUyeTOB:

« Firefly (http://classic.chem.msu.su/gran/gamess/) — ceo6oano pacipoctpansemoe I10

* MDynaMix (http://www.fos.su.se/~sasha/mdynamix/) — ceobonHo pactipoctpansemoe [10

* ORCA (http://orcaforum.cec.mpg.de) — cBo6oano pactpoctpansemoe I10

* MOPAC (http://openmopac.net) — ceob6oaHO pactpoctpansemoe [10

11. Onucanue MaTepuaJIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOI 1151
OCYyILIeCTBJIEHHSI 00Pa30BaTEILHOI0 MPOLEcca MO AUCHHUIVIMHE (MOTYJII0)

JIeKIMOHHBIN KypC YWTaeTcs B MyJAbTUMeINUHON aynutopuu Ne 1430, ocHaleHHON cienyromen
TEXHUKOM:

- Pentium G860/2048Mh/250Gb/1024Mb GeForce GT520/DVD-RW/ - 1lwmrt.;

- NHTEPAKTUBHAs J10CKa;

- 3BYKOBBIC KOJIOHKH; - MHKpPOQOH;

- Mynbrumenuitnsiii mpoexkrop Epson EB-S12.

JlaGopaTopHble 3aHATHA MPOBOAATCA B JIBYX Y4EOHO-HAYyUHBIX J1a0OpaTOpUsAX CO CIETYIOLIUM
000pyIOBaHUEM:

Jla6. 1406, HaHOocekyHIHBIH WMITYIBCHBIM CHEKTPOMETp Ha 0a3e Jazepa ¢ MOIYJISIHUCH



no0poTtHOCTH Ha (hoc(haTHOM CTEKIIC.

OcHOBHBIE TapaMeTPHI: JITMHA BOJIHBI B30y aaromiero ummynbea 1060, 530, 353, 265 um; sHEeprust
B umnyisce 5, 1, 0,3 u 0,1 JIx; murensHocTh umnynbca 10 He; cnekTpanbHblid nuanazon 3001100
HM; TeMreparypHsblil auamna3on 80+400 K; npenensaoe Bpemennoe paspemienue 10 He, Ocuumiorpads
Tektronix TDS3032B u TDS7404B (mpenensHoe BpeMeHHOe paspemieHre 1,5uHc w10 1mc

COOTBETCTBEHHO)

JIa6. 1403, IIukoceKyHIHBIN WMITYILCHBIM CIEKTPOMETp Ha 0ase ja3epa ¢ CaMOCHHXPOHHU3AIHEH
MO/ Ha alTFOMO—UTTPUEBOM I'paHATE C HEOJUMOM.
OCHOBHBIE TapaMEeTPHhI: JUIMHA BOJIHBI BO30YXAaromero uMiyibca 1064, 532, 355, 266 HM; sHEeprus
B umnyisce 30, 10, 2, 1 m/Ix; AuTenbHOCTh UMITyJIbca 25 1ic; cnekTpalibHbli quamna3on 300+1100 um;

TeMIepaTypHbIi

JAuaria3oH

Cnexrpoxponorpaper  «CX-1A»
MOJIMXPOMATOP, PeIeTbHOE BPEMEHHOE pa3penieHre 1 HC B 5 TIC COOTBETCTBEHHO).

CamocrositenpHass paboTa MO AUCHMIUIMHE MOXET TMPOBOAUTHCS B KOMIIBIOTEPHOM KJlacce
oTaeneHus GU3MKU U XUMUU aya. 1512, snekTpoHHOM uMTanbHOM 3ane (ayna. 1218), ocHalieHHbIMH
KOMITHIOTEPHOM TEXHHKON C BO3MOXHOCTBIO MOJKIIOUEHUS K ceTu «MHTepHeT» W A0CTynmom B
ANEKTPOHHYI0 HHGOPMAIMOHHO-00pa3oBarenbHyto cpeny Kem[Y (B ToM wuymcie naeno3utapuid

nH(popManmOHHO-00pa3oBaTenbHbIX pecypcoB Keml'VY) u

u

80+400 K;
«Baragn-2A»

MpeacIbHOC BPEMCHHOC

"VHUBEPCUTETCKA I BUBJIMOTEKA OHJIAWH", "JIAHB".

12. Nnble cBeennsi ¥ (MJIM) MaTePUAJIbI

paspemienue 10 rc,

(cexTpanbHblii  guanazon 250850 HM,

B DJICKTPOHHO-OMOJIMOTEUYHBIE CUCTEMBI

12.1. Ilepeuens oopazoeamebHbIX MEXHOIO2UN, UCNOJIB3YEMbBIX NPU
ocyuwiecmeieHuu 00pa30eamenvbHo20 npoyecca no oucyuniune (MooyJio)

Bun 3agatusa Texuonorus enn Dopmbl " METOBI
o0yueHus
Jlexuun TexHomorus VYcBoenune Teopernueckux | Jlekuus-oObscHeHue,
npoOJIeMHOT0 00y4YeHUsl | 3HAHMI, pa3BUTHUE | JIEKIUA-BU3yAJIN3aLINs,
MBIIUIEHMS, JAeKIUA-00BSICHEHHE  C
¢dbopmupoBaHue YaCTUYHBIM
npodeccuoHaIbHOTO MpUBJIeYEHUEM  (HOPMBI
uHTepeca K  Oynymell | nuckyccuu, 6ecesl
JIESITEIIbBHOCTH
JlaGopatopHsble TexHomorus VYceBoenne teopernueckux | Ilocranoska
paboThI pOoOJIEMHOTO U | 3HaHUH, pa3BUTHE | TPOOIEMHBIX
AKTUBHOTO U | MBIIUICHMS, MIO3HABATENIbHBIX 3a/1a4,
muddepeHIMpoBaHHOTO | (opMHUpOBaHUE WHIUBUAYAIbHBIA TEMII
o0y4eHus, TECTOBas | MPOQPEeCCHOHATBHOTO o0y4eHus,
TEXHOJIOTHS, NIeNOBOM | MHTepeca K Oyayuiel | yduThIBaroIuit
UTPBI. JESATENIbHOCTH.  Pa3BUTHE | TUHAMUKY
TBOPYECKOM 1 | paboTOCIIOCOOHOCTH
II03HABATEIbHON CTYJEHTA.
CaMOCTOATENILHOCTH, PenponykruBHEIE,
obecrnieueHue TBOPUYECKHU
WHIWBUAYAJIBHOTO pEnpOAYKTUBHBIE
MOJX0/1a C y4eTOM 0a30BOM | METOIBI AKTUBHOTO
noarotoBku. Opranuzanus | o0y4eHus.

AKTUBHOCTH CTYJCHTOB B
YCIIOBHSIX,  ONHM3KHX K
Oymyteit
npo¢eCCHOHATBHON
JESITEIIbHOCTH,
o0ecriedyeHre  JMYHOCTHO




NEeSTEIbHOTO  XapakTepa
YCBOEHHUSA 3HaHU,
MpPUOOpPETEHUSI  HABBIKOB,
YMEHHM.
CamocrositenbHas | TexHonoruu PazButne mnosnaBarenbHO# | UHAMBHAYaTbHBIC,
pabora KOHIICHTPUPOBAHHOTO, CaMOCTOSITEJIbHOCTH, TPYNIOBEIE,
nuddepeHnpoBaHHOr0 | obecrieueHue THOKOCTH | CTYJICHUECKHI CEeMHUHAp
0o0y4deHus o0OyueHus, pasBUTHE | C o0CyXIeHneM
HABBIKOB paboTsI C | OCHOBHBIX  TOJOXECHHM
pa3IMYHBIMH Kypca.
HUCTOYHUKAMU
uHpOpMaLIUK,  pPa3BUTUE
YMEHHUIH, TBOPUYECKUX
crocoOHoCTEN.

OcobOenHocTu peaaun3anmun AUCHHUIIJINHbBbI AJIAA JINI C OrpaHn4YC¢HHbLIMHA
BO3MOKHOCTAMMU 3/10POBbS

B mporecce wu3ydeHus AUCIHUIUIMHBI W OCYHIECTBIICHHUS MPOLEAYP TEKYIIEro
KOHTPOJSl YCIIEBAEMOCTH W TNPOMEXKYTOYHOM arTecTaluu JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMU 3JI0POBbSI IPUMEHSIIOTCS aJallTUPOBAHHBIE (DOPMBI OOYUEHUS C YUYETOM
WHJIUBUAYAJIBHBIX TCUXO(U3UOIOrnueckux ocobeHHocren. Ilpu ompenenenuu dopm
MPOBEJICHUSI 3aHATUM € OOyYalOIIUMUCS-WUHBAIUAAMU YUYUTHIBAIOTCA PEKOMEHIAINU
JaHHBIE MO pe3yJbTaTaM MEIUKO-COLMATIBHOM 3KCIEPTU3bl, COAEpKaluecs B
WHIUBUAYAJIbHOU MporpaMme peadmUTaIu WHBaIN/A, OTHOCHUTEJBHO
PEKOMEHOBAHHBIX YCIOBUI U BUIOB TPY/a.

[Tpu HeoOxonuMocTH 00yUaroIrecs U3 YUCIa HHBAJIUIOB | JIUIl C OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMU ~ 37IOPOBbSI  TOJB3YIOTCS  CIIEHUATBHBIMU ~ pa0OYMMHM  MECTaMH,
CO3JJaHHBIMH C YYETOM HAPYIICHHBIX (PYHKIIUN ¥ OTrpaHUYEHUN KU3HEIEATETLHOCTH.

s iy ¢ Hapywenuem 3penus (C1envix u ciado8uosuux):

— CHenuaiu3upoBaHHOE cTanroHapHoe padbouee mecto InNCHUC 201;
— CHeuHau3upoBaHHOE cTanroHapHoe padbouee mecto DnNCUC 221;
— cnenuanu3upoBanHoe MoomibHOe Mecto IMHOT 301;
— mnpunrep bpaiins (+110 mns Tpancusiiuu Tekcta B mpudt bpaiins).
na nuy ¢ napywenuem cayxa:
— cucTtema UHpOpMalMOHHAs JUIsl cliabociblmamux craionapHas «crox» C-1U;
— OecnpoBO/HAsT 3BYKO3AIUCHIBAIOIIAs aMIapaTrypa KOJUJIEKTUBHOTO TMOJIb30BAHUS:
paauoxiacce (paauomukpodon) «Coner-PCM» PM-3.1.

na nuy ¢ Hapyuenuem onopHo-08USamenbHo20 annapama.

— KOMIIBIOTEPHBIA CTOJN ISl JIUI] C HAPYIIEHUSMH OMOPHO-JBUTaTE€IbHOW CHUCTEMBI C
AJIEKTPOINPUBOOM;

— KJIaBHATypa C HAKJIAJHOM U C KHOIIOYHOW MBIIIKON C PACTIOJIOKEHUEM KHOIIOK CBEPXY
AKKopT;

— OecrpoBojaHas MbItb Tpekboi as [TK Logitech M570;

— KJIaBUATYypa C JHKOWCTUKOM JIJIs1 BRIOOpA KIIABUIITK HA IIBETOBOM IIOJIE.

OcobeHHOCTH Tpolecca M3Y4YeHHsS JUCUUILIMHBI U OCYUIECTBJICHUS MPOLETYP
TEKYIIEro KOHTPOJI YCIIEBAEMOCTH U IPOMEKYTOYHOM aTTeCTallUU:
s nuy ¢ HapyweHuem 3peHus 3alaHUS W UHCTPYKIMH MO HX BBINOJTHEHUIO




NPEIOCTABISAIOTCS C YKPYNMHEHHBIM HIPUPTOM, IS CIENbIX 3aJaHus O(QOpMIISIIOTCS
penbedHO-TOYeUHbIM pudTOM bpaiins wuiaum B BHAE DJIEKTPOHHOTO JOKYMEHTA,
NOCTYITHOTO C TMOMOIIBID KOMIIBIOTEPA CO CIEHHAIM3UPOBAHHBIM IPOTPAMMHBIM
oOecrieueHueM JJig  CJeNbIX, JUO0 3aunThiBaloTcs wuM. [lpm  HeoOxoaumocTu
obecrieunBaeTcsl MHAUBUyalbHOE paBHOMEpHOE ocBenieHue He meHee 300 Irokc,
MPEIOCTABIISICTCA YBEJIMYUBAIOIIEE YCTPOMCTBO, a TaKX€ BO3MOYKHOCTH HCIIOJIb30BATh
COOCTBEHHOE yBEJIMYMBAIOILINE YCTPOHCTBO.

s nuy ¢ umapywenuem cayxa NHJIAKTHYECKUI MaTepuan (Cllaia-nmpe3eHTaluu
JEKLHH, 3aJaHUs] 1 UHCTPYKUUU K KX BBIIOJHEHHIO) TIPEIOCTABISIOTCS B MHUCbMEHHOU
dbopMe wuIM BIEKTPOHHOM BUAE MpH HeoOxomumoctu. OOecnednBaeTcs HaTIUYHE
3BYKOYCUJIMBAIOIIECH ammnapaTypbl KOJUIEKTUBHOIO MOJIb30BaHUS, MPU HEOOXOJIUMOCTH
CTYJIEHTaM MPEJOCTABISIETCS 3BYKOYCWJIMBAIOIIAs —anmnaparypa WHAMBUAYAJIbHOTO
IIOJIb30BAHUSI.

Jna auy ¢ mascenvimu HapyweHusamMu pedu TEKyIUA U IPOMEXYTOYHBIA KOHTPOJIb
IPOBOJSTCS B MUCbMEHHOU (popme.

[Ipu HEOOXOAMMOCTU JUYa ¢ HaAPYULeHUAMU O8USAMENbHbIX (OYHKYUL HUNCHUX
KOHeuHocmell BBITIOJHSIOT 1abopaTopHble paboThl Ha Oa3e 7 0J0YHON ayIMTOPUU B Iape
¢ oOyvarouuMmcsi 0€3 OrpaHMYEHHBIX BO3MOXXHOCTEW 3/0pOBbS; MUCbMEHHBIEC 3aJaHUS
BBIMIOJIHSIFOTCS.  AUCTAHIIMOHHO, TPH 3TOM  B3aUMOJEHCTBHE C MPenojaBareieM
ocyuiectBisiercss yepe3 DMOC; neknuu mpoBojarca B 1 ¥ 2 OJOYHBIX ayJUTOPUSX,
ITPAKTUYECKHE 3aHATHS B ayAUTOpHsX 8 1 2 kopnycoB Keml'Y.

s nuy ¢ HapyweHuamu O08u2amenvbHulX (QYHKYUU 6epPXHUX KOHEYHOCmeu Ulu
omcymcmeuem 8epxXHUxX KoHeuyHocmel 1ab0paTOpHbIE padOThI BBIMOJIHSIOTCS B Mape ¢
oOyuaromuMmcsi 0e3 OTrpaHHMYEHHBIX BO3MOKHOCTEW 370pOBBS; NMHCbMEHHBIE 3a/laHus
BBIIIOJIHSFOTCS  AUCTAHIIMOHHO, TIPH 3TOM  B3aMMOJEHCTBHE C IPENoJaBaTesieM
ocymiectBisieTcs: yepe3 INOC; ax3amen cnaérest B yCTHOUM dopme.

[Ipy HeoOXOIMMOCTH JMIly C OFPAaHUYEHHBIMH BO3MOXKHOCTSAMH  3JI0pOBbS
IIPEAOCTABIIAECTCA JONOJHUTEIBHOE BpEMs JUIsl BBINIOJHEHUS 3alaHUN U COAa4YM JK3aMEH,
HO He 6ozee yem Ha 0.5 yaca.

CryaeHTBl ¢ OrpaHHYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI CHAIOT 3K3aMEH B OJHOU
ayJIMTOPUH COBMECTHO C MHBIMU O0YYaIOIIUMHUCS, €CIU 3TO HE CO3/IaeT TPYIHOCTEHN ISt
CTYJIEHTOB IIPH cJlaye dK3aMeHa.

CtyaeHTbl C OrpaHMYEHHBIMH BO3MOXKHOCTSAMH 3JI0pOBbsi MOTYT B IIpoliecce
OOy4eHUs] U TPOXOXKACHUS TEKYUIEro M HMTOrOBOTO KOHTPOJIS M0JIb30BaThCS
TEXHUYECKUMU CpEACTBAMHU, HEOOXOJIMMBIMH UM B CBA3M C HMX WHIUBUIYAIbHBIMU
O0COOEHHOCTSIMHU.

JlomyckaeTcsi MpUCYyTCTBUE B AyAUTOPUU BO BPEMs CAA4M SK3aMEHA acCUCTEHTa W3
yucina paboTHukoB Kem['Y wim npuBiedEHHBIX JUIl, OKAa3bIBAIOIIMX CTYICHTAM C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBbsI HEOOXOAMMYIO TEXHMUYECKYI0 MOMOIIb C
y4€TOM MX MHIUBUIYalTbHBIX OCOOCHHOCTEH (3aHATH pabouee MECTO, MepeBUraThCs,
IPOYUTATh U OPOPMUTH 3a/1aHKE, OOIIATHCS C TPETIOIABATEISIMU ).

OcoOble yCIIOBHSI MPEIOCTABISAIOTCS CTYAEHTaM C OTPAaHUYEHHBIMH BO3MOXXHOCTSMHU
3I0pOBbSi Ha OCHOBAaHUU 3asBJICHUS, COJEPXKAILErO0 CBENCHHS O HEO0OXOAUMOCTH
CO3JIaHUSI COOTBETCTBYIOIIUX CIELHAIBHBIX YCIOBUI.



CocraBurenb KpeuetoB A.T'.



