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1. HEJU U 3AJAYU OCBOEHUSA JUCIUTIJINHbI

[lenbro ocBOCHMS TUCUUILUIMHBI « DU3UKO-XUMHUYECKUE OCHOBBI TEXHOJIOTUU IOJIYIIPOBOI-
HUKOBBIX MaTEpUAJIOB M CTPYKTYp» SIBIISICTCS OBJIAJCHHE 3HAHUSMH TEOPETHUECKUX OCHOB (H-
3MKO-XMMHUYECKOr0 aHAJIM3a U METOJI0B U3y4eHUs (a30BbIX AUArPAMM CUCTEM B 3aBUCUMOCTH OT
IPUPOJIBI KOMIIOHEHTOB M TEMIepaTyphl, a Takke (popMHUpOBaHUE y OyIyLIero MarucTpa mpea-
CTaBJICHUH O HauboJyiee aKTyalbHbIX HANPABICHUSAX HMCCIEIOBAHUN B 00JACTU I'eTEPOr€HHBIX
PAaBHOBECHM MHOTOKOMIIOHEHTHBIX CUCTEM Ul Pa3BUTHsS HAYKU O MaTE€pPUAJIOBEICHHUH. Y CBOE-
HHUE MaTepualla Kypca BayKHO IPU BBIITOJHEHHUHU BBIITYCKHBIX KBAJTHM(PUKAIIMOHHBIX PadOT.

3aauy U3y4eHus TUCUUILUIMHBI — IPUOOpPETEHNE HABBIKOB IIOCTPOEHUS JUarpaMm COCTOs-
HUSl OMHapHBIX U MHOTOKOMIIOHEHTHBIX CHCTEM, C LIEJIbI0 CO3JaHUS HOBBIX IOJIYIPOBOJIHUKO-
BBIX MATEPUAJIOB I HYXkJ TBEPIOTEIbHOU MUKPO-HAHOIEKTPOHUKH.

1. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII MATUCTPATYPBI

Jucunmumaa «PU3NKO-XUMHYECKHE OCHOBBI TEXHOJIOTHH TIOJYIPOBOJHUKOBBIX MaTepHa-
JIOB» BXOJUT B makeT aucruruivH 6noka b1.B.O/1.3, dopmupyromux dyHnameHTanibHoe oOpa-
30BaHue MmaructpoB mo HampasieHuio 03.04.02 ®wuszuka. [Ipoduip «DPu3uka MoIynpoBOJHU-
KOoB». B Tabn. 2.1 npuBeaeHbl Ha3BaHUS IPEIMETOB M Pa3AeNoB, KOTOPbIe HEOOXOIUMO YCBOUTh
JUTSL U3YYEHUS AUCHUIUIMHBI « DU3NKO-XUMUYECKHUE OCHOBBI TEXHOJOTHH IMOJYIPOBOJIHUKOBBIX
MaTepUajoBy.

Jucunmmaa «PU3NKO-XUMHYECKHE OCHOBBI TEXHOJIOTHH TIOJYIPOBOJHUKOBBIX MaTepHa-
JIOB» SIBJISIETCS. OCHOBHOM JIJISl M3YYEHUS] JUCHUIUIAH: «DH3UKU MOIYIPOBOIHUKOBY, «DH3HKa
MOJTYTIPOBOTHUKOBBIX MPHOOpoB» «HaHocucTemMbl, MeTonbl MOTy4YeHUSI U CBOWCTBA», KOTOPHIE
YUTAIOTCS MapauIeIbHO WU TO3XKeE.

B Tabn. 2.1, 2.2 npuBeneHsl Ha3BaHMs MPEIMETOB M Pa3/ieioB, KOTOpble HEOOXOIUMO
YCBOUTB JUISl U3YUEHUS TUCIUIITUHBI «).

CBsi3b TUCHUNJIMHBI ¢ MPEeAMIECTBYHOIMMH TUCHUIITIHHAMEA
U CPOKH MX M3Y4YeHUs
Tao6auua 2.1

I[I/ICIII/IHJII/IHI)I, IpeANICCTBYIOINUE JUCHUIIIIMHE «DPHU3NKO-XUMUIECKIE OCHOBEI
TCXHOJIOTHHU IMOJIYITPOBOAHUKOBBIX MATCPUATIOB»

1 | By3oBckuii kypc Gu3HUKu

2 | By3oBckuii kypc puzmueckoit XuMum

CBa3b AUCHUIIIMHBI «PU3HKO-XUMHYECKHE OCHOBBI TEXHOJIOTHH

MOJIYNIPOBOAHUKOBBIX MAaTEPHAJIOB H CTPYKTYpP» Tanuna 2.2
Jucuunnmza Pa3nenbl, 3HaHUE KOTOPBIX HEOOXOIUMO MPU U3YUYEHUU
JUCLUTITIUHBI
®dusnka OCHOBHBIE TIOCTYJATHI U MOJIOKEHUS KBAHTOBOM TEOPUU; TYHHEJIbHBIN
KOHJIGHCUPOBAHHOTO | 3(h(eKT; cTpoeHne aToMa U CBS3b C NEPUOTUUECKON CUCTEMOM HIIEMEH-
COCTOSIHMS TOB MeHieneeBa; BEICOKOTEMIIEPATYPHAs: CBEPXIIPOBOIUMOCTD U MPO-

CTEHIINE YCTPOUCTBA HA €€ OCHOBE

®usznyeckue ocHOBBI | OCHOBBI (PU3HUKHM BaKyyMma, IJa3Mbl U TBEPJOrO Teja; MPUHIMIBI HC-

BaKyyMma noip30BaHus (puzndeckux 3h(eKkToB B Bakyyme, IUla3Me U B TBEPIOM
Teje, B MPUOOpax M yCTPONCTBAX BAaKyyMHOM, IJIA3MEHHOM, TBEPJIO-
TEJIbHOM, MUKPOBOJIHOBOM U ONITUYECKON MICKTPOHUKH.

3. PE3YJIBTATBI OCBOEHUA JUCIUIIJINHBI « PUBZUKO-XUMHUYECKHUE




OCHOBBbI TEXHOJIOI'MH ITOJYITPOBOJHUKOBBIX MATEPHUAJIOB»
[Tporiecc M3y4eHHs] MUCHMILIMHBI HAMpaBiIeH Ha (POPMHUPOBAHUE AIJIEMEHTOB CIEIYIOIINX
komnereHnuil B cootBercTBUU ¢ ®I'OC BO 1o gaHHOMY HaIpaBJICHUIO:

Tao6auua 3.1.

Kon | HaumenoBanme| Wunukarop goctuxenus| B pesynbrare ocBoeHUS AMCHUILIMHBI 00Y-
KOMIIE- [ KOMIETEHIUU KOMITETCHIIUHT Yalouncs:
TEHIIUH (3axpenieHHblll 3a OUCYU-
NAUHOU)
VK-6  (Camoopranumsa- [/IKyk-61OuenuBaer cBou | 3HaeT:
(151 1 CaMOpPa3- [pECypChbl U X MPEAEIIbI
BUTHEC JUYHOCTHBIE, CUTYaTUBHbBIC,| COAEpKaHKE MPOIIECCOB CAMOOPraHU3aIluu
BpEMEHHBIC), IIeJIecoo0pa3- | U caMooOpa3oBaHus, UX OCOOCHHOCTEH H
HO UX UCIIOJIb3YET. TEXHOJIOTHI peaIn3alnu, UCXOd U3 LEeIeh
COBEpUICHCTBOBAHUS MPOo(deccroHalbHOM
JIeSATETbHOCTH;
Ymeer:
/K vie-2. Onpenensier 00- [JIAHUPOBATH LEIU U yCTAaHABIIUBATh IIPUO-
pa3oBaTENbHBIC OTPEOHO- | prTeThI MPH BHIGOPE CIIOCOGOB MPHHSTHS
CTH U CIIOCOOBI COBEPIICH- | pereHnii ¢ Y4YETOM YCIIOBUH, CPEACTB,
CTBOBAHHS COOCTBEHHOM (B | jiaHOCTHBIX CAMOCTOSTENHHO CTPOHTE
TOM 4HuCJIe MPOpECCHOHAIb- mporiecc oBJajeHust nHpopmalei, oTo-
HOI) NEATETBHOCTH Ha OC- OpaHHOM U CTPYKTYypUPOBAHHOM IS BBI-
HOBC CaMOOLICHKY, MOJTHEHUS TPOPECCUOHATBHON e TeTbHO-
I1/1K yk-6-3 BeiOupaer u pea-| cru;
TU3YET C UCTIOJIb30BAHUEM
MHCTPYMCHTOB HCIIPCPBIB- B_]]a)leeT:
HOTO 00pa30BaHUs BO3MOXK-
HOCTHU PAa3BUTHA Hp0(b€CCI/I- IpueMaMu caMOPeTryJIsIuU YMOIOHAIb-
OHAJIbHBIX KOMIIETEHLIUN U HBIX U (byHKuHOHaJILHLIX COCTOSTHUM npu
CONMAJIbHBIX HABbIKOB, BBITIOJIHEHUH MPO(HECCUOHATBHON 1eITeINb-
I1/1K vk-6-4 BicTpanBaer HOCTH; TEXHOJIOTUSMH OPraHU3aLUHU MTPO-
rnOKyro Mpo(heCCUOHANIBHYIO| I1ecca caMo0o0pa30BaHus; ClIOCO0aMH T1a-
TPACKTOPHUIO C YUYETOM HUPOBAHUS, OpTraHU3allHi, CAMOKOHTPOJIS U
HAKOIIJIEHHOT'O OIBITA IIPO- | CaMOOIIEHKH JIESITEIIbHOCTH.
(heccrOHaIbHOU JesTeNbHO-
CTH, TMHAMHUYHO U3MEHSIO-
[IUXCsl TPeOOBAHMI PHIHKA
TpyJa U CTPATETUH JTMIHOTO
A3BUTHSL.
npoaosikenue  Tabuauna 3.1.
Kon HaumenoBanue| WHaukaTop AOCTUXKEHUS B pe3ynbrare ocCBOCHUS AUCIUILIMHBI
KOMIIE- | KOMMETeHIUN KOMITETCHITHT oOyyJaronuics:
TEHITUU (3axkpenienHblil 3a OUCYuU-
NJIUHOU)
IIK-1 Hayuno-  [MAKnki.1 3Haer:
UCCIIEIOBA- | CaMOCTOSITENIbHO  CTaBUTh| METOJBI U CIIOCOOBI MOTyYeHHUsI 0C000 Un-
TEJIbCKAs Jied- | KOHKPETHBIE 3aJaul Hay4-{ CThIX MAaTE€pPHAJIOB;
TEJIbHOCTh HBIX HccenoBaHuil B 00-| YmeeT: paboTarh ¢ COBpEMEHHBIMU Hayy-




JaCTH TEOPETHUYECKOU U
JKCIIEPUMEHTANBHOU (U~
3MKH; MOAOUpaTh Marema-
TUYECKHIl ammapar u camo-
CTOATEIBHO pelaTh pas-
JUYHBIE 3a7]a4d HAYYHBIX
HCCIIEA0BAHUM, HCIIONb3YS]
CTaHJApPTHbIE  AJITOPUTMBI
petieHusi; OObSICHATH (BBI-
SIBJIATh U CTPOUTH) THUIIHY-
HBIE MOJICNIU PEIICHUs TO0-
CTaBJICHHOH 3aJauu Hcce-
JIOBaHMsI; OLIEHUBATh U3Me-
HEHHsI B BBIOpaHHOH 00J1a-
CTH HCCIIEZIOBAHUS B CBA3H|
C HOBBIMHU JaHHBIMH, IIO-
JTYYEHHBIMU W3 Pa3IMYHBIX|
HMCTOYHUKOB

HBIMH YCTaAHOBKAaMH IO OYHUCTKE ITOJYIPO-
BOAHHKOBBIX 3JICMCHTOB, IIOJIYYCHHUIO
MHOT'OKOMITOHCTHBIX IMOJIYIIPOBOAHUKO-
BBIX MaT€pHraJioB.

Baaneer:

HaBbIKaAMH HpOBeI[eHI/ISI (1)I/I3I/IKO-
XUMHUYECKUX UCCIICIOBAHUN MTOTYIIPOBOI-
HHUKOBBIX MaTepI/IaJIOB;

1IK-4

Cnoco0HOCTE
HCIIOJIL30BATh
HAaBBIKH CO-
CTaBJICHUA U
odopmIIeHUS
Hayy-
HOTEXHUYCCKOH|
JIOKYMEHTAall1H,
Hayd. OTYETOB,
0030poB, 10-
KJIaJIOB M CTa-
Teu

/1K Kk-4.1
OOnamaer 3HaHUAMU O
cTaHgaprax oQopMIICHHS

Hay4YHO-TEXHUYECKON  J0-
KyMeHTanu1, o0 0003Ha-
YEeHUSAX U MpodeccHoHallb-
HBIX TEPMHHAaX, UCIOJIb3Y-
€MbIX B MHCTPYKLHUAX, Yep-
TeXax U JAPYyrod JOKYMEH-
TallUH.

WNIKmnk-42 Bunageer wmero-
naMu  pa3paboTku paboueit
[IPOCKTHOM M TEXHUYECKOM|
noKyMeHTalu,  odopmite-
HUSI 3aKOHUYCH-HBIX TPOEKT-
HO-KOHCTPYKTOP-CKHX PadoT|
C TMPOBEPKON COOTBETCTBUSA
pa3pabaThIBa€MbIX MPOEKTOB
M TEXHUYECKOH JTOKYMEHTa-
MM CTaHJapTaM, TEXHUYe-
CKUM YCJIOBHSM W JPyTUM
HOPMAaTHUBHBIM JOKYMEHTaM.

Bnageer  coBpeMeHHBIMHY|
MPOrPaMMHBIMH CPEJICTBA-
MU TITIOATOTOBKH Hay‘-lHO-
TEXHUYECKON JIOKYMEHTa-
onu, HaquBIX OTYCTOB,
0030pOB, NTOKJIAJOB U CTa-
TEH.

3naer:

Teopernueckue OCHOBBI usuKo-
XMMHUYECKHX METOJIOB aHajH3a MOIYIpO-
BOJTHHKOBBIX MaTE€PHAJIOB,;

Ymeer:

CraBuTh 3a7audl W IPOBOJAUTH 3SKCIEPU-
MEHTBI M0 (DU3-XMM aHAJIU3y PA3IUYHBIX
MOJIYTIPOBO/IHUKOBBIX OOBEKTOB;

Baaneer:

HaBbIKaMU JuddepenunanbHO-
TEPMUYECKOTO aHajh3a M TOCTPOCHUS]
JarpaMM COCTOSIHUSL Pa3IMYHBIX T0JTY-
MIPOBOTHUKOBBIX CHCTEM.




4. CTPYKTYPA JUCHUITVIMHBI

Taoaumna 4.1
Buapr yaeOHO# paboThI Bcero ygac/3au. en.
KonTakTHas padora (Bcero) 64/1,8
Jlexumu (JT) 32/0,9
[Ipaktrueckue 3ausatus (113) 32/0,9
Kypcosas pabora 1
CamocrosiTesibHas padoTa (Bcero) 80/2,6
[ToaroToBKa K MPAaKTUYSCKUM 3aHSATUSIM 80/2,6
KoHTpoib caMocTosATeNbHON pabOThI 2
Bun otyetHOCTH 3a4er
OO61mast Tpy10éMKOCTh 144/4
5. COAEP) KAHUE JUCHHUITJIUHBbI
Taoauma 5.1
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Moayasb 1. MeTobl 04MCTKH XHMHYECKHUX )JIEMEHTOB U CIIABOB 8 8 4
1 | Tema 1.1. XumMuueckast ourcTKa. MeTo 30HHOH IIJIaBKU 2 2
2 | Tema 1.2. Metoa BaKyyMHOM TUCTHILISAIIMU. MeTOJT SKCTPAKITUI 4 4
Tewma 1.3. Metoa BelnapuBaHus 2 2
Monayasb 2. [locTpoeHue 1TMarpaMMbl COCTOSTHUS 24 24
MOJIYNPOBOAHMKOBBIX COeINHEHUI
3 | Tema 2.1. TudpdepennmansHo-Tepmuueckuit (ATA) ananus 8 8
CHCTEMBI
4 | Tema 2.2. MUKpPOCTPYKTYpPHBIN aHAJIN3 MOJTYIPOBOJHUKOBBIX 10 10
CIUIaBOB U peHTreHo(das3obiit ananus (POA)
MOJIYIIPOBOTHUKOBBIX CIUIABOB.
5 | Tema 2.3. VI3aMepeHHE IEKTPOIPOBOIUMOCTH CILJIABOB 6 6
Hroro: 32 32




5.1. Copep:xanue TUCUMILIMHBI, CTPYKTYPHPOBAHHOE 0 TeMaM (pa3aesiam)

Moayasb 1. MeToabl 04MCTKH XUMHYECKUX 3JIEMEHTOB M CILUIABOB

Tema 1.1. 1. Xumuueckas ouuctka. 2. MeTon 30HHOHW IUIaBKH. BBIBOI 3aKOHOB
pacmpesenieHue MpUMeced BAOJh KPUCTAUIA TPU HMX BBIPANIUBAHUU W3 JKUIKOH (a3el u
o0cyxeHue (hakTopoB, OMpPENESIONINX MPeAebHYI0 OUUCTKY MaTepraioB. O0Ine NPUHIUIIBI
U CTIOCOOBI JISTHPOBAHUS ITOTYITPOBOTHHKOB.

Tema 1.2. Meron BakyyMHOW AMCTWIUISUMUA. MeTtoa 3KcTpakuuu. TeXHOJOruss MeTona
BaKyyMHOW AUCTHIUIALIMU U SKCTpakiuuu. BakyymHas IUCTHIUIALMS XUMUYECKUX AJIIEMEHTOB Ha
TEXHOJOTMYECKON KOJIOHKE (METaJUIOB U MEPEXOJHBIX JIEMEHTOB).

Tema 1.3. Meroa BeimapuBanusi. OcaxaeHue MyTeM BbIapUBaHUS OCHOBHBIX XUMUYECKHUX
3JIEMEHTOB.

Moayas 2. [TocTpoeHue 1uarpaMMbl COCTOSIHUS OJIYIIPOBOTHUKOBBIX COeIMHEHU

Tema 2.1. duddepenumnansuo-tepmudeckuii (JIITA) aHamu3 cucTembl. YCTPOWCTBO M
npunun padotsl ycraHoBku JITA. [ToaroroBka matepuanoB ans nposeneHust JTA. Pacmd-
POBKa TEpPMOTpPaMM.

Tema 2.2. MUKpPOCTPpYKTYpHBII aHAIHU3 MOJYNPOBOJIHUKOBBIX CIUIABOB M peHTTreHo(da30-
Bblil ananu3 (POA) momynpoBOAHMKOBBIX cIilaBOB CHSTHE PEHTIC€HOrpaMM IpU MPOBEICHUU
pentreHo-ga3zoBoro anaiau3sa crjiaBoB. [loctpoenue auarpaMm 1o NpUHIIMITY COCTaB-CBOMCTBA.

Tema 2.3. M3mepenue 37aeKTporpoBoAUMOCTH criiaBoB [lonroroBka oOpa3ioB uccuemy-
€MBIX CIUIABOB JIJISi U3MEPEHHS] UX YIEIHHOW 3JEKTPONPOBOJHOCTH C IIEJBIO MOITBEPKIACHUS
TPaHUIl CYIECTBOBAHMSI TBEPABIX PACTBOPOB MPHU MOCTPOCHUHU AUATPAMMEBI COCTOSIHHSL.

5.2. JlekKunoOHHBIE 3aHATHA

Tab6amnna 5.1

Ne Homep | HammeHoBaHMe pa3esia 1 TeMbl JUCHMILIHHBI
n/m | JeKImuu
1 1 XuMuueckass o4ducTka. MeTonq 30HHOM miaaBKM. BBIBOJ  3aKOHOB
pacripeiefieHue TpUMecel BIIOJIb KpPUCTaUla TPH WX BHIPAIIMBAHUHU U3
KUAKoW (a3el M 00cykIeHue (PaKkTOpOB, OMPEACIAIONIUX MPEACTbHYIO
OUMCTKY MarepuanoB. OOmuMe MNPUHIOUIBI MU CHOCOOBI JIETHPOBAHMS
MOJIYITPOBOJIHUKOB.

2 2-3 Merton BakyyMHOM aucTWuAsuuMu. Meroxa skctpakuuu. TexHosmorus merona
BAKYYMHOM JUCTWJUIALMM W OKCTpakuMu. BakyymHas IuUCTHILISAUUA
XUMUYECKUX DJIEMEHTOB Ha TEXHOJIOTHYECKOW KOJOHKE (METAIJIOB H
MIEPEXOIHBIX ATEMEHTOB).

3 4 Merton BemapuBaHus. OcakIeHHE TyTEM BBITAPUBAHHUS OCHOBHBIX
XUMHYECKHX DJIEMEHTOB.
4 5-8 Juddepenunansao-repmuueckuii (ITA) ananu3 cuctembl. YCTpoicTBO U

npuHuun padotsl yctanoBkH J[TA. IloaroroBka marepuanoB ajisi poBejie-
Hust JITA. PacuindpoBka TepMorpamm.

5 9-13 | MEKpPOCTPYKTYpHBIN aHAJH3 ITOJYIIPOBOJHUKOBBIX CIIJIABOB U peHTTeHO(ha-
30BbIN aHanmu3 (PDA) nmomynpoBOoAHUKOBBIX CIIaBOB CHATHE PEHTI€HO-
rpaMM IIpH MIPOBEJIEHUU PEHTIeHO-(a30BOro aHainu3a criaBoB. [locTpoenue
Jyarpamm 1o IpUHLHUITY COCTaB-CBOWCTBA.

14-16 | U3mepeHue 3IeKTPOIPOBOAUMOCTH CTIABOB.

Hroro: 32




5.3. IIpakTnyecKkue 3aHATHUSI

Taoauna 5.2

No | Yacel HanmMmeHnoBanmne teM

1 2 XuMuueckas ouucTka. Meros 30HHOM IJIaBKU. BBIBOJ 3aKOHOB pacripe-
JielieHre puMeceit BAOJIb KpUCTaslla IPU WX BhIPAIIMBAHUU U3 KHUIKON
¢a3bl 1 00cyxkaeHNnEe (HAaKTOPOB, ONMPEACTSIONIUX MPEICTHHYI0 OUHCTKY
MatepuasoB. OOIIKe TPUHIIMIIBI U CIIOCOOBI JIETUPOBAHUS MOIYIPOBOI-
HUKOB.

2 2 Meton BakyyMHOM JUCTWIIALMU. MeToa 3KCcTpakiuu. TeXHOI0THus Me-
TOJIa BaKYyMHOUW JUCTUJUIAIINY U KCTPAKIMK. BakyyMHas TUCTUILISAIAS
XUMHYECKHX 3JIEMEHTOB Ha TEXHOJIOTMUYECKON KOJIOHKE (METaJIOB U Tie-
PEXOAHBIX 3JIEMEHTOB).

3 2 |Meron BeinapuBanus. Ocax/JieHHe MyTeM BbIIapUBAaHUS OCHOBHBIX XU-
MHUYECKHX JIIEMEHTOB.
4 4 | Iuddepenunanpro-repmudecknii (JJTA) anamu3 cucremsbl. Y cTpoiicTBO

u npuHIMI padotel ycraHoBkH [ITA. IloaroroBka MarepuanoB ajs po-
Beaenus JITA. PacmdpoBka TepMorpaMm.

4 | MHKpPOCTPYKTYpPHBIH aHaJIN3 MOJTYIPOBOJHUKOBBIX CIJIABOB U PEHTIe-
Ho(azoBbIif aHanu3 (POA) morynpoBoAHUKOBEIX crilaBoB CHATHE PEHT-
TeHOTrpaMM IpU IPOBEIEHUH PEHTIeHO-(Da30BOro aHanu3a criiaBos. [1o-
CTPOEHHE JuarpaMm 1o IPUHIMITY COCTaB-CBOMCTBA.

5 2  |H3mepeHue 31eKTPOIIPOBOIUMOCTH CILIABOB.

Hroro: 16

6. OBPA30OBATEJIBHBIE TEXHOJIOI'MHN

[Ipu peanuzauuu Kypca «PU3HKO-XMMHUYECKHE OCHOBBI TEXHOJIOIMH IMOJYTPOBOJIHUKO-
BBIX MaTepHajoB» HCIOJIb3YIOTCS: TeXHONOTNU: KOHIIEHTPUPOBAHHOIO 00YUYeHHs], MOIYJIHLHOTO
00y4eHus, pa3BUTHSI JINYHOCTU U pa3BUBAIOLIero oOyueHus, 1uddepeHmpoBaHHOT0 00yUeHusI.
@OpMBIL: JTEKIUU U TMPAKTUYECKUE 3aHATHUS. 3aHATHUSI IPOBOISATCS B BUJE JIEKIUH C UCIIOJIb30Ba-
HUE COBPEMEHHBIX TEXHUYECKUX CPEICTB 00yueHHs (IEPCOHAIBHOIO KOMIIBIOTEPA U MIPOEKTOPA)
C IEMOHCTpalMel MpakTUYecKOol paboThl MPOrpaMMHBIX NMPOIYKTOB, a TAKXKE MPaKTHUYECKHUE 3a-
HATHSI C IPUMEHEHUEM HarsAHOTO MaTeprana B BUIE pealbHbIX 00pa3ioB (110 BOZMOKHOCTH).

[Ipumenenne nHGOPMALMOHHBIX TEXHOJIOT U O3BOJISIET:

® HAIMOJIHUTD 3aHATHS HOBBIM COJIEPIKaHUEM;

® [TOBBICUTH MOTHBALIUIO K 00yUYCHHIO;

® pa3BUBaTh TBOPUECKOE BOCIIPUSATUE OKPYKAIOIIEr0 MUPA;

® pa3BUBaTh MHTEJUIEKTYaIbHbIE PECYPCHI YUALUXCS;

¢ (opMHpOBATH ANIEMEHTHI MH()OPMAIIMOHHON KYJbTYphl; METOABI M LIETH: TPaJuIOH-
HbI€ U aKTUBHBIE (IPYNIOBbIE U MHAWBUIyaJIbHbIE); TPM OCHOBHBIE 1I€JU JJIsl YCIEIIHOTO ITPOBe-
JIEHUS YpOKa C KOMIIBIOTEPHOMN MOIEPKKOM:

o Jlunaktuyeckas (moJ JUIAKTHYECKUM oOecrieueHueM MOHUMAIOTCs yueOHble MaTepua-
JIBL.

e OpraHu3anuoHHas (3Ta 3aJa4a COCTOUT B TOM, 4TOOBI BBIPA0OTaTh M 3aKPENUTh y yya-
IIUXCSl HABBIKA PabOTHI C Y4eOHOW MpOrpaMMoOid, OpraHu30BaTh pPaboTy, u30eras meperpys3Ku
y4Yaluxcs U HEPaUOHAJIBHOM TpaThl BpEMEHH).

A.X. MatueB. ®U3HKO-XMMHUYECKHUE OCHOBBI TEXHOJIOTUH MOJYITPOBOJHUKOBBIX MAaTEPUATIOB
VYyeOHoe nocobue. Marac. - 2024.



7. YYEBHO-METO/JIWYECKOE OBECIIEUEHUE CAMOCTOATEJBbHOM
PABOTBI CTYJAEHTOB. OHEHOYHBIE CPEACTBA J1JIs TEKYIIEI'O
KOHTPOJISI YCIIEBAEMOCTH, TIPOMEKYTOUYHOM ATTECTAIIUA
ITIO UTOI'AM OCBOEHMUSA JUCHUITVIMHBI

HekoTopsie TeMbI BBIHOCSTCS Ha CaMOCTOATEIbHOE U3ydeHue. M3yueHne 3TUX BOIPOCOB
BO3MOKHO C HMCIOJIB30BAHUEM 3JICKTPOHHBIM KypC IUCIUILIMHBI, HATMCAHHOTO CAMHM aBTOPOM
(A.X Marwues).

Lenbro caMOCTOSATENFHOM PadOThI MAaruCTPaHTa SIBJISIETCS CAMOCTOSITEIIbHOE PUOOpETE-
HUE HOBBIC 3HAHWH U BBIPA0OTKA CIOCOOHOCTH K TOCTOSIHHOMY CaMOOOYYCHHIO U CaMOCOBEp-
HICHCTBOBAHUIO B MPO(ECCHOHAIBLHOW M COIMAIBHO-OOMIECTBEHHBIX c(hepax IesTeIbHOCTH.

Butom UTOroBOro KOHTPOJIS 10 JUCIHILINHE SIBIISIETCS Ca4a KypcOBOH paOOTHI U 3a4eTa
10 TEOPETUYECKOMY Kypcy. [Ipu MOAroToBKe K clavye 3adyera Io JISKIIMOHHOMY KypCy HEo0Xo-
MO B TIEPBYIO OYepeb BOCIIOIB30BATHCS KYPCOM JICKIIUH 10 JAHHOW JAUCHUILUIHHE. TeopeTH-
YeCKHUU Kypc MOJICJICH Ha JIBa MOy isl. B IepBOM MOyIie U3JI0KEHBI PA3JIMUYHBIC METOIbI OUUCT-
KM XMMHYECKHX 3JIEMEHTOB M CIIaBOB. BO BTOpOM MO/TyJie M3JI0’KEHBI METOIBI IIOCTPOCHUS THa-
IpaMMbl COCTOSHUS MTOJIyIIPOBOJHUKOBBIX COeIUHEHHUI [Ipy M3y4eHUHU MEepBOro MOAYJIS HYXKHO
o0paTuTh BHUMaHHE Ha TEPEYCHb BCEX TEXHOJIOTMYECKUX IPOIECCOB, C TOMOIIBID KOTOPBIX
MOYHO (POpMHUPOBATH CPeIy JJIs TIOATOTOBKU U MPOBEICHUS OYMCTKH XMMHUYECKUX JIEMEHTOB U
CIUTAaBOB pPa3IMYHBIMU MeToAaMH. HemanmoBakHOE 3HaUYCHHWE MMEET 3HAHHE TEXHOJIOTHYECKOTO
obopynoBanus. M3yueHue Broporo Moaysis TpeOyer 3HaHue npuHImna padotel yctanoBku JATA
U Pa3IMYHBIX METOJOB MOCTPOCHUS JUArpaMMbl COCTAB-CBOMCTBA MOTYITPOBOIHHUKOBBIX COCIH-
HeHuii . HeoOxo 1Mo 4eTko 3HaTh TpeOOBaHUs K Cpejie Ui CO3/IaHus YCTPOMCTBa WM Ipudopa,
— o0paTWTh BHUMaHHE HA TOBBINICHUE JKCILTYyaTallMOHHOW yCTOHYHMBOCTH TpuOOpoB. Bcerma
JepKaTh B IOJI€ 3pEHUS] TeHICHIIMH Pa3BUTUS TEXHOJIOTUN Kak (opMHpOBaHUS Cpeibl, Tak U
npubopoB Ha ee ocHoBe. CaMOKOHTPOJIb YCBOCHHBIX 3HAHWH MOXHO TPOBECTH IO BOIPOCAM,
MIPUBEICHHBIM B KOHIIE y4€OHOTO MOCOOUSI.

Hepequb TEM, BBIHOCUMBIH JJI1 CAMOCTOSITEIIFHOM pa6OTBI MMPEACTaBJICH B Ta6J'II/II_Ie 7.1.

7.1. Ili1an caMoOCTOATEIbHOI PadoThI CTYAeHTOB

Taoauna 7.1
Bun Pexomennye- |KomnuectBo
Ne Tema CaMOCTOSITENb- [3a1aHne| Mast INTEPATY- 4acoB
HE/I. HOU pa
paboThI
BbIBOJ 3aKOHOB pacIpeielIeHHue W3Y4YUTh| DIEKTPOHHBIN
IpuMecel BIOJIb KpUcTa/ula pu ux | Hanucanue Kypc
1 BbIpamBaHUM U3 )KUJIKOH (pa3bl U KOHCIIEKTa (A.X Marues). 4
o0cyxaeHne PaKTOpOB, ONIPEILIISI-
FOLUX MPEIETbHYI0 OUHCTKY MaTe-
MaJOB.
MeTto1 BaKyyMHOW JTACTHILUIALINY. U3YYUTh| DIEKTPOHHBIN 4
2 |Meton KCTpakIuK. TeXHOTOT U Hanucanue KypcC
METO/a BAKYyMHOW TUCTHJUISIIUY M| KOHCIEKTa (A.X Marues).
PKCTpakuuu. BakyymHas quctui-
UISHAST XUMAYECKHUX JIEMEHTOB Ha
TEXHOJIOTUYECKON KOJIOHKE (MeTal-
UITOB M MIEPEXOIHBIX AIEMEHTOB).




IlocTpoeHue quarpaMm IO IIpUH- Hanucanue [M3y4nThb| DNEKTPOHHBIN 4
3 |[uuIy cocTaB-CBOICTBa. KOHCIIEKTa Kypc
(A. X Marwues.

7.2.00H/J OHEHOYHBIX CPEJACTB

YpoBeHb OCBOCHHUSI YUEOHBIX JUCIHUILIMH OO0YYAIOIIUMHUCS ONpPEeNseTCs CIEAYIOMNMU
OLICHKaMH: «OTJIINYHO», «XOPOLIO», «yIOBIETBOPUTEILHO), «HEYIOBICTBOPUTEILHOY.

OLeHKH «OTJIMYHO» 3acily’KUBaeT O0ydYaroluiics, OOHApYyKUBIIUN BCECTOPOHHEE, CH-
CTEeMaTHYeCKOe U IIyOOKoe 3HaHHe y4eOHOro mMarepuasa, yMEeHUe CBOOOIHO BBINOIHATH IpaK-
TUYECKHUE 3a/laHus, IPENYCMOTPEHHBIE IPOrPaMMON, YCBOMBIIMM OCHOBHYIO JIUTEpATypy U 3Ha-
KOMBIH C JIOIIOJIHUTEIILHOM JIMTEPATYPOU, PEKOMEHJOBAaHHOM POIPaMMOM.

OIEHKH «XOpOULIO» 3aCIyKHBAET 00yYaOLINiica, OOHAPYKUBIIUH MOJIHOE 3HAHHUE Y4eO-
HOT'O MaTepualia, yCIEIIHO BBITOIHAIOMMUN IPEAYCMOTPEHHBIE B IIPOTPaMME IIPAKTHYECKHUE 3a-
JlaHUs1, yCBOMBIIMI OCHOBHYIO JINTEPATypPy, PEKOMEHIOBAHHYIO B IIPOIPAMME.

OLeHKH «YIOBJIETBOPUTEIILHO» 3aCiIy’KUBAeT OOydyaroIMicsi, OOHAapyKUBIIUI 3HAHUS

OCHOBHOTO y4eOHOr0o MaTepuala B 00beMe, HeOOXOAUMOM ISl JanbHeliell yueObl U mpeacTo-
Aieit paboTel o npodeccuu, CIPaBIISIONIMNACS C BBIMOIHEHHEM MPAKTUYECKUX 3a/IaHUi, TIPey-
CMOTPEHHBIX MPOTPAMMOM, 3HAKOMBIX C OCHOBHOM JUTEPATYPOW, PEKOMEHIOBAHHOW MpPOIrpaM-
MOH.

OneHka «HEYIOBIICTBOPUTEIBHOY» BBICTABISCTCS OOydaroniemycs, OOHapyKUBIIEMY

po0Oesibl B 3HAHUSIX OCHOBHOI'O y4eOHOro MaTepuaa, JOMyCTUBLIEMY NPUHIMIHAIBHbIE OLINO-
KU B BBIIIOJIHEHUH IIPEAYCMOTPEHHBIX IIPOIrPAMMON IMPAKTUYECKUX 3a0aHUM.

7.1. IlpuMepHBbIii NepeyeHb BONPOCOB, BLIHOCMMBIX HA 3a4eT

1. B uem 3akioyaercsi MpUHLIMINAIBHOE OTINYNE 30HHON MEepPEeKpUCTAIUIN3ALUN TepMaHus
U KpEeMHHUS?

2. B kakux ciyyasix mpHM OYUCTKE 1L1€71eCO00pa3HO HUCIOIb30BaTh HANPABICHHYIO KpUCTAal-
JU3AIHIO, @ B KAKUX 30HHYIO TJIABKY?

3. Kakolf MeToJ OYMCTKH CONPOBOXKJIAET BBIPALMBAHME MOHOKPUCTAJUIOB MeTojoM Yo-
XpaJgbCKOro?

4. Tlouemy mpu GopMHpPOBaHUM OOJIACTEH P-THIIA B KPEMHUEBBIX IUIaHAPHBIX NpUOOpax B
KadecTBe NUPGYHAUPYIOMIEH MPUMECH UCTIOIB3YETCs OOp, XOTS TajuTMi M aJFOMUHUN
uMeroT 6osee Boicokue kodddumments quddy3un?

5. Kosbdurment pacnpenenenus umaka B kpemaun K = 1:10°. Ouenuts ckopocTsh
HalpaBJIeHHONW KPUCTAUTU3AUH, IPU KOTOPOH 3(PPeKTUBHBIN KOd(DPUIMEHT pacnpese-
nerns 6yneT He Beime 1-1072, ecnu nuddysuonnas ammaa § =150 MM, 1 K0dQdHUIIEHT
maddysun D = 1-10° em?/c.

6. OneHnTh, KaKk U3MEHHUTCS KOd(PPUIIMEHT pacripenesieHus] MPUMECH, €CIT CKOPOCTh KpH-
CTaJIJIM3alluy YBEIUYUTH B 2 pa3za u B 10 paz?

7. OmnpenenuTh Kakas 4acTb KPEMHHUEBOI'O CIMTKA MOXET MOKET OBITh MCIIOJIb30BaHa Kak
MaTepuan kiacca B4 mpu ero ouncrke HanpaBiIeHHON KpUCTAJIM3aLUEN OT MpUMECEH,
uMeromux ¢ heKTuBHEI KodhdunuenT pactnpenenenns K = 1-10°, ecnu ux ucxonHas
KOHIIeHTpanus ¢, = 0,05%.

8. OmnpenenuTh OT KakuX npumecerd (¢ kKakuM Kspp) OyIeT MPOXOAUTH OYMCTKA TepMaHUe-
BOT'O CTEpHS IPU HAIIPABJIEHHON KPUCTAJUIM3ALMH, €CIH €€ NMPOBOJUTH CO CKOPOCTHIO
15 mm/ua. ITpunsTe D = 1-107° em?/c, § =100 MKM.
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PaBHOBecHBIH K03(GUIMEHT pacnpeneaenus nHausa B kpemanu K = 1-10. Kak m3me-
HUTCS ATa BEJIMYMHA, €CJIM HAIPABJICHHYI KPUCTAUIM3ALUIO IIPOBOJUTH CO CKOPOCTBIO
0,01, 0,1 mm/a. puusate D = 1-10° cm?/c, § =60 Mxm.

HcxomHoe cosiepkaHue pUMecei B KpucTalle KpeMHus Maccoii 1 kr coctasnser 2-1072
r. Kakas yacTp KpUCTaJUIMYECKOTO CTEP>KHS TUAaMETPOM 27 MM MOXKET ObITh OYUIIEHA
30HHOM MEPEeKPHUCTALTU3AIMEH TPH OJHOPAa30BOM MPOX07e 30HO0# ¢ | = 1 cM 10 KOHIIeH-
Tpanuu npuMeceit He Boime 1-10°%, ecmu Kopp = 1-107,

Cdopmynupyere OCHOBHBIE yCIOBHS HOJHON B3aMMHON PacTBOPUMOCTH KOMITIOHEHTOB
pu 00pa30BaHUU TBEP/BIX PACTBOPOB HA OCHOBE OMHAPHBIX MOIYIPOBOAHUKOB.

Kakoe koim4ecTBO CypbMbl HEOOXOAMMO JJisi BBIpAIlMBaHUs KpHCTala TepMaHUs
N-tuna ¢ yaenabHbiM conpoTuBiieHreM p = 0,01 Om'M u3 paciiaBa maccod M = 4 Kr B
NPEIOI0KEHUH PABHOMEPHOTO pacIipeielieHus] IpuMecH 1o 00bemMy kpuctamia. Koad-
(HUIMEHT pacrpeneneHus CypbMbl MEXTy KHIKOH 1 TBepaoit dazamu K = 1-103, mior-
HOCTh pacrasa d = 5600 kr/M°, TOABMKHOCTB MEKTPoHOB 4 = 0,38 M%/B-c.

Onpenenuth KOIUYECTBO OOpa HEOOXOAMMOE HJs BBIPAIIUBAHUS KPHUCTA TepPMaHUS
p-THNa ¢ yAelbHbIM conpoTuBieHueM p = 0,05 Om M u3 pacminaBa maccod M = 1 kr B
MPEINOJIOKEHUH PAaBHOMEPHOTO pacIlpeiefieHus MpuMecH o oobeMy kpuctamia. Koad-
(GUIUEHT pactpeIelICHus CYPbMBI MEXTy KHIKON U TBepoi paszamu K = 20, IIIOTHOCTh
pacmasa d = 5600 kr/m3, moaBmKHOCTB ABIPOK 1 = 0,19 M%/B-c.

Ouenuts ynenbHoe conpotusienue npu 300 K kpemHus 1erupoBaHHOTO CypbMOH, €ClU
B 1 KT MaTepuana coepKuTcsa 22 MI CypbMBI, HOABHXHOCTB 371ekTpoHoB 0,19 M%/B-c.
[Tpumech pacnpezeneHa paBHOMEPHO.

9. YYEBHO-METOAUYECKOE OBECIHEYEHUE JUCIUIIJIMHbI
9.1. PEKOMEHIAYEMAS JIUTEPATYPA
a) OcHoBHas JqUTEpaTypa

A.X. MatueB. YuebHoe nocobue. Marac. -2024. 133 c.
Kpatkuii kypc ¢pusndeckoit xumuu. B. A. Kupees. M. 1970r.: M3natenbeTBO «XUMUS.

A.K AHocoB ®U3UKO-XMMHUYECKHI TPAKTUKYM 110 pu3HKe TBepaoro tena. M.: duz-xum
1984r

Ouznko-xumuueckuit npaktukyM. Ilon pen. B.M. Useponosoii, M.: ®us-mar, 1976. 24.
Brenenue B repmorpaduto. JI. I'. bepr. M.:1961T". AH CCCP.

BBenenue B XxuMuio noynpoBoaHUKoB. A.A.Yraii. M.1995r.

0) 10MOJIHUTEIbHAS JINTepaTypa:

M. B. Cuyxun. Kypc o6meii pusuku. M3garensctBo «Hayka», M., 2004 .1.1-5.

P. ®eiiman, P.Jletiton, M. Canjic. @eiiMaHOBCKHK JIeKIHH 110 pusuke. Mup, 1965-1967,
BbIM. 1-9

Y.Kurens, Y.Haiit, M.Pynepuman, O.11apcen, Peiidp ®@.Kpaydopa. 17 bepkiieeBckuii
Kypc ¢usuku. M., Hayka, 1971-1974. 1. 1

. Opuep. @uzuka. M., 1981, 1. 1-2. 7.2.

11. B) nporpammHoe obecnieuenune u UHTepHeT-pecypcesl
WNuTtepHeT-pecypcsl DnekTpoHHble pecypcesl 1. http://
www.ph4S/ru/buk_ph_pluprovodnik,html



13. http://eqworld.ipmnet.ru/ru/library/physics.htm 3. http://mat.net.ua/mat/index-fizika.htm
4. http://ph4s.ru/books_phys.htm.
14. http://e.lanbook.ru — snekrponnas Oudaroreynas cucrema «Jlaubp» u ap.
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Pabouass mporpamMmma AuCHUIITUHBI «DHU3UKO-XUMUYECKHE OCHOBBI TEXHOJIOTHH IOJIY-
MIPOBOJIHUKOBBIX MaTEPHAJIOB» COCTaBlieHa B cooTBeTcTBHH ¢ TpeboBanmsimu OI'OC BO mo
HarmpasieHuIo nmoarotoBku (Marucrparypa) 03.04.02. dusuka. HanpasienHocts (npoghuns noo-
2omosku Qusuxa noIynposoOHUK0E), YTBEPKICHHOTO MPUKa30M MUHHCTEpCTBa 00pa30BaHUs U
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