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1. HEJIU U 3AJAY Y OCBOEHUA

1.1| ob6ecnieueHre npodeccHoHAIBHOTO 00pa30BaHuUs, CIIOCOOCTBYIOIIETO COIMANTBHO, aKaeMUIeCKO MOOHIEHOCTH,

CTPYKTYp B 00JacTH pa3pabOTKU, MPOU3BO ACTBA U MPUMEHEHUS KOHC TPYKIIMOHHBI X MaTEPUAIIOB

1.2| moaro ToBka 6akaiaBpa K PEIICHHIO THIIOBBIX 3324 3 KCIIEPUMEHTAJILHO -UCCIIC JOBATEIIEC KOH 1
MPOU3BOICTBEHHO - TE XHOJIOTUYECKOH JICSI T IBHOCTH,, CBA3aHHOW ¢ pa3pabOTKOW KOHCTPYKIIHOHHBIX MAaTepUAJIOB U
CImoco00B UX MPOM3BOJICTBA M 00PAOOTKH, C IEJIbIO OJYUYCHHUS HE0O X0 IMMOTO YPOBHS T€ XHO IOTHISCKUX U
9KCIUTy aTAIlHOHHBI X C BOWCTB

2. MECTO B CTPYKTYPE OBPA30OBATEJbHOM ITIPOT'P AMMBI

Huxn (pazgen) OIT: b1.B

2.1| TpeGoBanusi K NpeBapUTebHOH MOATOTOBKE 00Yy4alo LIer ocs :

2.1.1| Kpuctaniodusnka

2.1.2(MeToapl KOHTPOJISI M KaueCTBa BEIEC TB

2.1.3(MexaHn4Yeckue CBOWCTBA MAaTEPUAIIOB

2.1.4|MexaHu4yeckue cBOHCTBA MaTepHasioB. U2

2.1.5| duzndeckue CBOWCTBAa MaTepHajoB

2.1.6 [ OcHOBBI MeTaJLTy pTUH

2.1.7| TexHOJIOTH S KOHC TPYKIMOHHBIX MaTEPHAJIOB

2.1.8| ®usnueckas xumus

2.1.9|Martepuanose qeHue

2.1.10| Pusnka

2.1.11 | Xumus

BOCTPeOOBAHHOCTH Ha PBIHKE TPYJA, YCICIIHO i Kapbepe, CO TPYIHUISCTBY B KOMaHAax (elepaabHbIX H PETHOHAIBHBIX

2.2| IMcuMIIHHBI (MOXYJIM) U NPAKTUKH, AJ5 KOTOPbIX OCBOE HYE JAHHO W /1 UC IMTJTMHBI (M O1YJIs1) He 00X0IMM 0 KaK

npeaunmecTByromee:

2.2.1|Koppo3wus 1 3a1uta MeTaljioB

2.2.2 | MonenupoBaHue 00bEKTOB METaJUTy pTUIECKO TO TIPOH3BO/IC TBA

2.2.3| OcHOBBI MPOCKTUPOBAHHS T XHOJOTUIECKUX IPOIIECCOB MTPOU3BOJICTBA H 00PabOTKH MaTepHaloB

2.2.4| Crienina IbHbBIE CTAIM U CIUIABEI

2.2.5| Tepmuueckas 00paboTKa MeTaJUIOU3 eI U TPYO

2.2.6 | Xumuko-TepMuueckas 00paboTka MaTepHaIoB

2.2.7 [TIpou3BOAC TBO CHEIMABHBIX CTaJICi

3.PE3YJIbTATBI OBYYEHHUSA IO JUCHUIIJIMHE, COOTHEC EHHBIE C ® OPMUPY EMBIMU
KOMIIET EHIIUSIMH

YK-6.1: neMm oHC TPHPOBATH 3HAHHUE €CTECTBE HHOHAYYHBIX U I PYr UX (yH aMeHTAJIb HBIX HAYK B MpodeccuoHaIbHOI
JesiTeJIb HOC TH

3HATB:

VYK-6.1-31 matemMaTHIeCKHi anmapaT OMICAHUSI KPUCTAJUNIMIECKOH CTPYKTY PBI

VK-6.1-32 pu3uko-XUMHUIECKHE IPOIECCHI, OMP S IIONINE KPHUC TAIIINISCKOE CTPOCHHE MaTepHajioB

VYK-6.1-33 xapaxTepHbIe CBOICTBAa KPUCTAJUINY €CKUX MaTepHAIOB

VK-6.1-34 MeTOM KK OLIEHKU CTPYKTYPHBIX TAPaMETPOB MO KPUCTAJIIOB

VYK-6.1-35 uctouHU KM HHPOPMAIMHU B 00JIAC TH CTPOCHHS KPUCTAJUIHYECKUX MAaTePHAIOB

VYK-6.1-36 nmpuHIHITEI pa3MEIICHHs U MOMCKa KPUC TAJUTOrpadmuecKoid HH(pOpPMAIMU B COBPEMEHHBIX 0a3aX TaHH BIX

VK-6.1-37 pasmepHbie 3¢ G ekThl, 00yCcIaBIMBaone creluuKy CBOHCTB MaTeprajoB

YK-6.1-38 mpuHIUIEL ¥ TOAX0 Akl K KOMIUIEKC HBIM HCCIIe JOBAHUSM CTPYKTYPBI H CBOWCTB KPHC TAINIMIECKUX MaTepUaioB

YK-6.1-39 MeToap! HCccIe [OBaHUS CIPYKTYPhI MaTepHaioB

YK-6.1-310 o67mac Tt mIpUMEHEHHS OCHOBHBIX THITOB KOHC TPYKIMOHHBIX MaTepHAJIOB




YK-6.1-11 B3auMOCBsI3b KPUCTAJLIMYECKON CTPYKTYyPHI 1 CBOMCTB MaTepHAaOB

VK-6.1-12 kpucTamgeckoe CTpOeHHE PHU BEIOOPE KOHCTPYKIHOHHBI X Ma TEPHAJIOB KOHKPETHOTO HAa3HAY CHUS

VK-6.1-13 poJb KpHCTaJULIMIECKOH CTPYKTYPHI B HOPMHUPOBAHHH CBOHCTB KOHC TPYKIMOHHBIX MaTepHalioB

VYK-6.1-14 B0O3MOKHOCTH M HEJJOCTATKU PA3IMYHBIX METO JIOB CTPYKTYPHOTO aHAJM3a MPH OLIEHKE BO3MOKHBIX C(hep MPHUMCHEHUS
HOBBIX MaTepHaJioB

VYK-6.1-15 TexHu4YecKre CpeACTBa AJISI H3MEPEHUS U KOHTPOJIS

VK-6.1-16 npaBuia TeXHUKH O€3011aCHOCTH

YMmerh:

VYK-6.1-Y 1 monp30BaThes CIPABOYHON M TEPATYypO IO KpHC TATIIOTpaduu U e eKTaM KPUC TAJUIMYECKOTO CTPOCHUS IS Pell CHUS
HECTaH JapTHBIX 33/1a4 HAYYHOTO U NPUKJIaJHOTO XapakTepa

VYK-6.1-Y2 ucmonp30BaTh CHCTEMHBIH 1O X0 JT K HCCIICAOBAHHUIO CTPYKTYPHI M CBOWCTB KPUC TAJUIMYSCKIUX MATCPHAJIOB JIFOOOTO THIA

VYK-6.1-Y 3 BRINOJHATH HEOO XOUMBIC PacUYeThI IS [T TEJEHO TO MPOTHO3UPOBAHHS CBONC TB KOHC TPYKIIOHHBIX MaTepHalioB

VK-6.1-Y4 Borae naTh peratonine GakTopsl, BIMAOMKE Ha () YHKIMOHAIBHBIE CBOIIC TBA KPUCTAJIIMYECKH X MAaTEPHAJIOB

VK-6.1-Y 5 110 1530Ba THCSL OCHOBHBIMH COOTHOIICHHU SIMU KPHC TAJIOrpad U sl aHaIM3a CTPYKTYPbl MAaTCpUAIIOB

YK-6.1-Y 6 10 1530Ba TCS SHEPTe THIECKUM KpUTEpPHEM IPHU aHAJH3e (PU3HUIECKUX MPOIecCOB (POPMUPOBAHUS U U3MEHEHHUS
KpUCTAJUIMYECKON CTPYKTY Bl

VYK-6.1-Y 7 110 1530BaTHCS pe3y IbTATAMH ONITHYECKOH H 3 IEKTPOHHOM MUKPOCKOIINY AJI pacdyeTa MapaMeTpoB A eKToB
KPHUCTAJUIMYECKOTO CTPOCHHUS

YK-6.1-Y 8 ncmiosp30BaTh ONBIT pacueTa KPUC TAJUIOTEOMETPHIECKUX XapaKTEPUCTHK CTPYKTYPHBIX 3JIEMEHTOB IT0 JJAH HBIM
PEHTTCHOCTPYKTYPHOTO U KaJOPUM ETPUIECKOTO aHA M3

YK-6.1-Y9 1o 1p30BaThCSA HAyYHO-TEXHUYIECKOH HHPOpMannel s pemeHnsT KOHKPE THBIX 3afad KPUC TaJUIMIEeCKOTO CTPOCHHS U
CBOMCTB KOHCTPYKIIMOHHBIX MaTEPUAIIOB

VYK-6.1-Y 10 anamu3upoBaTh K3MEHEHHS CBOWCTB TBEP IBIX TeJI TIPH TEePEX0jie K MUKPO -U HAHOMAacTady

VYK-6.1-Y 11 ucro630BaTh ONBIT COBMECTHOTO aHAJM3a PE3yJIbTATOB PEHTTEHOCTPYKTYPHOTO H 3JIe KTPOHOOIITHIECKOTO
HCCJIeIOBAH Ml KPUC TAJUIMYECKOHM CTPYKTYpHI MaTepHajoB

VYK-6.1-Y 12 npe iBu e b OCTIE AC TBHS UCIIOJB30BaHUS KOHCTPYKIMOHHBIX MaTepUaJIOB C HAPYIICHHEM KPHCTAJUTHYECKOTO CTP OCHUS

VYK-6.1-Y 13 oneHuBaTh BIHUSIHUE CTPYKTYPHOTO COCTOSHHS MaTepHala Ha €T0 TeXHOJIOTHYECKHE M IKCILITyaTallMOHHBIE CBOMCTBA

VYK-6.1-Y 14 npuMeHsITh Te XH HUeCKHUEe CPEJIC TBA JJISI U3MEPEHHUS U KOHTPOJIT

VK-6.1-Y 15 yunuTteI BaTh MPH BBINO JHEHUH pabOT MpaBHJja Te XHMKH 0€30TacHOCTH

Bianertnb:

VK-6.1-B1 MeTomamMu OTIEHKH BIMSHHSA CTPYKTYPHI MaTepHaja Ha €T0 MeXaHHIeCcKUe U (yHKINOHAJbHBIE CBOMCTBA

VK-6.1-B2 B3auMOCBsI3SIMH KPpHUCTAJUIMYCCKOTO CTPOCHUA U CBOMCTB KOHCTPYKIIMOHHBI X MAaTCpHUAJIOB

VYK-6.1-B3 MaTeMaTHaecKuM ammapaToM KpHCTajuio rpadun

VK-6.1-B4 MeTomamMu TepMOIMHAMHUYECKOTO aHAJM3a CTPOCHHUS MaTepHalioB

VK-6.1-B5 MeTogaMu CTpYKTypHOTO aHaJM3a KPUC TAJUTMYESCKUX MATePHAJIOB

VK-6.1-B6 MeToiaMU KaueCTBEHHOH U KOJIMYEeC TBEHHOW OLCHKHU Je()eKTOB KOHC TPYKIMOHHBIX MAaTepHAaioB

VK-6.1-B7 npakTH4eCKUMH HaBbl KAM U HUCIIOJIb30BaHUsI COBPEM EHHBIX IPOrPAMMHBIX IPOAYKTOB ISl PEIICHHU ST TPHKJIA THBI X
KpHCTaIorpaduuaecKuX 3a a4

YK-6.1-B8 HaBbIKaMU TOMCKa HH()OPMAIUH 110 KPUC TAIINIECKOMY CTPOCHUIO MAaTePHUANIOB C HOMOIIBIO COBPEMEHHBIX TOMCKOBBIX
cHCTEM

VYK-6.1-B9 HaBbIKaMu TOMCKa HH(GOPMAIUH O KPUC TAIINIECKOMY CTPOCHHIO MAaTEPHAIOB C IOMOIILIO COBPEMEHHBIX IIOUCKOBBIX
CUCTEM

YK-6.1-B10 cuCTeMHBIM MOJIX0 IOM K aHAJIM3Y PE3yJIbTATOB CTPYKTYPHBIX HCCIEA0BAHUHA HA MaKPOCKOTINMIECKOM H
MHKpPOCKOIIUYECKOM YPOBHE




VYK-6.1-B11 meToomu BeIOOpa Hanbosee panoHaIEHOW KOMOHHAIINHE METOI0B HCCIIEe IOBAaHHS NPH PEIICHHH MHOTOYPOBHEBBIX
337124 CTPYKTYpPHOTO aHaJIM3a KPUCTAJIINIECKHX MaTepHalloB

VK-6.1-B12 MmeTomaMu pacyeTa MpOYHOCTHBIX CBOCTB KOHCTPYKIHOHHBIX MaTepHaJioB HA OCHOBE JaHHBIX CTPYKTYPHOTO aHaJN3a

VK-6.1-B13 MeTOoIaM¥ OLIEHKH CBOMCTB KOHCTPYKUIHOHHBIX MaTepHaJioB B MPOIECCE UM TeIb HOTO HCIOJIb30BaHUS

4. CTPYKTYPA U COONEP KAHHUE

Kon HaumeHnoBanue pasgesioB u TeM /Bu 3anaTus/ | Cemectp/| YacoB | Komneren- | Jluteparypa | IIpumeuyanue
3aHATHUSA Kype U EN N
pecype bl
Pazgen 1. 'eomeTpuueckasi KpucTauor pag us

11 IMpoctpancTBeHHAs pemeTka. OnpeeaeHe 6 2 VK-6.1 J1.1
CHMBOJIOB HaIpaBJIEHU Il U aTOMHBI X PSIJIOB. JI1.2J12.1
OnpeneneHue HapaBJICHUs C IOMOIIBIO MOJIIPHBIX 010233
koopauHAT. MeTon cTepeorpadudeckoit
npoekiuu. OnpeesieHre CHMBOJIA HATIPABICHU S B
kpuctauie /Jlex/

1.2 OnpeneneHue CHMBOJIOB TIJIOCKOC TEH. 6 2 VK-6.1 JI1.1
WH mnnupoBaHue HanpaBJIeHUH B reKCaroHaJbHbIX JI1.2J12.1
W TPUTOHAIbHBIX KpUcTaJIaX. MH uuupoBanue 213233
TUIOCKOCTEH B TeKCarOHANBHBIX M TPUTOHAJbHBIX
KpucTaymax /Jlex/

13 OneMeHTbl CHMMETPHH KPUC TaJIIMIECKUX 6 2 VK-6.1 J1.1
MHOTOrpaHHUKOB. Kiaccel CHMMeTpHUM, CHHTOHHH, JI1.2J12.1
KaTeropuu KpuctayiyioB. KoopmHaTHbIE CHCTEMBI 212233
JUISL ONIFICAaHUsI KPHUCTAIIIIOB /JIex/

14 OnpezeieHne CUMBOJIOB HaIpaBIICH Mid U 6 4 YK-6.1 J1.1
miockocteit /TIp/ JI1.2J12.1

313233

15 VHmuupoBaHie TeKcaroHaJbHBIX U 6 3 VK-6.1 J1.1

TPUTOHATBHBI X KpUC TAIOB /J1a6/ JI1.2J12.1
313233

1.6 IMoaroToBka K MpakTHYECKUM U JTAOOPATOPHOMY 6 5 VK-6.1 J1.1

3ansTuio /Cp/ JI1.2J12.1
313233

Pazgen 2. CTpyKkTypHasi KpucTajiorpagus u

KPHCTAJLJIOX HM UsT

2.1 IIpocTpaHCTBEHHBIC TPYIIIBI CHMMETPUHU 6 2 VK-6.1 J1.1
KPUCTAJUIMYECKUX CTPYKTYp. IIpaBuiib Hble JI1.2J12.1
CUCTEMBl TOoYeK. basuc kpucraiayeckoi 212233
cTpyKTypHl. Ompe neneHne aTOMHBIX paiyCoB.

Ornpenie IeHNEe MOHHBIX U KOBAaJIEHTHBIX PaJITy COB.
BiusiHre BHEMIHKX (PAaKTOPOB HA
KPUCTAJUIMUECKYI0 CTPYKTYpy /JIex/

2.2 Ormpeze neHne aTOMHBIX paanycoB. OnpeeneHue 6 2 VK-6.1 J1.1
HMOHHBIX M KOBAaJIEHTHBIX paJlycoB. BimsHue JI1.2J12.1
BHEITHUX (PAKTOPOB HA KPHC TAINIMIECKYIO 010233
CTPYKTYpY. XapakTepUCTUKH  MJIOTHEH M X
ynaxkoBok. [IpaBuna onpezneneHus nJIoTHE HIIM X
ynakoBoK. KoopIMHaIMOHHBIE MHOTOTPaHHHUKH
INommura-benora /Jlex/

2.3 CtpyxkTypHbli THI Meau. Bomsdpama. Maraus. 6 2 VK-6.1 J1.1
Anmma3za. Benoro onosa. Tun NiAs. Tun CsCl. Tun JI1.2J12.1
CaF2. Tun CuAl2. DnuTaKkcuaibHbIC 212233
KpPUCTaJUIMYECKUE CTPYKTYphl. JIBOMHUKOBBIE
KpPUCTAJUIMYECKHE CTPYKTYphI /JIek/

2.4 DJIeMEHTbl CHMMETPUH KPUC TAJUTMYECKUX CTPYKTYP 6 4 YK-6.1 JI1.1
Mp/ JI1.2J12.1

313233

2.5 BiusiHre pa3aMyHbIX GaKTOPOB Ha 6 4 YK-6.1 JI1.1

KpPUCTAJUMYECKYI0 CTpyKTYpy /Ip/ JI1.2J12.1
213233

2.6 [0 THeHIMe YaKOBKU B KPUCTATITMIESCKI X 6 2 JI1.1
cTpykTypax /J1ad/ 2132233

2.7 IToaroToBka K MpakTHYECKUM U JTAOOPATOPHOMY 6 5 VK-6.1 J1.1
3ansTuio /Cp/ JI1.2J12.1

313233




Paznen 3. Toueunble nedexTol

3.1 Buael ToueuHsix gedektoB. TepMmoamHaMuKa VK-6.1 JI1.1
TOYEYHBIX e eKTOB. MUTpanus BaKaHCHH. JI1.2J12.1
Murpartiusi Mexy3eJIbHbIX aTOMOB. Murpamus 213233
MPUMECHBIX ATOMOB. ICTOUHUKH W CTOKH
TOYEYHBIX JePekToB. KOMIUIEKCH TOYEUYHBIX
nedextoB. IloBeneHne BakaHCHI IpHU 32 KalKe U
omxure. Konnentpanus BakaHcuil. ODHeprus
00pa3oBaHUS BaKaHCUH. ODHEPTUs] AaKTUBALUH
MUTpanuu Bakancui /Jlex/

3.2 DHepreTHYeCKUil KpUTEPUN TUCIIO KAITMOHHBI X YK-6.1 J1.1
peakuuii. JledexTs! ynmakoBku. Yac THUHBIE JI1.2J12.1
mucnokaruy o kmu. Yac TMUHBIE IUCIIO KALIUU 2105233
®panka. BepumHHble AUCIOKaIUU.

CrangapTHbIi TeTpadap. JIBUIKEHHE pacTIHY ThIX
mucnokanuii. [lepeceyenne e MHUYHBIX
IUCoKarui. JIBWKEeHHWe IUCIOKAMKA C
noporamu. llepecedueHne pacTsIHY THIX
mucokaruii /JIex/

3.3 Bumer ToweuHsIx gmedexToB. TepMoauHaMuKa VK-6.1 JI1.1
TOYEUHBIX Je(eKToB. Murpanus BaKaHCHH. JI1.2J12.1
Murpanuss MexKy3e/IbHbIX aTOMOB. Murpanus 010233
MPUMECHBIX ATOMOB. ICTOUHUKH W CTOKH
TOYEYHBIX IeeKTOB. KOMIIEKCh TOYEUHBIX
nedexto /Jlex/

3.4 [ToBeneHne BakaHCHUI PU 3aKaJIKe U OTXKUTE. YK-6.1 J1.1
KonuenTpanus BakaHcuii. DHeprus JI1.2J12.1
o0pa3oBaHMA BakaHCHHA. ODHEPTUsl aKTUBALUU 212233
MUTpanuu Bakancui /Jlex/

3.5 Bu b1, TEpMOIMHAMUKA, ABIXKEHHE TOUEUHBIX VK-6.1 JI1.1
nedextos /TIp/ JI1.2J12.1

212233

3.6 Mertopl onipe AedieHNs KOHLIEH TpPAallui U S3HEPTUU VK-6.1 JI1.1

TOYe4YHBIX e ekToB /J1ab/ JI1.2J12.1
212233

3.7 INoaroToBka Kk MpakTHYECKUM U TaOOPATOPHOMY VK-6.1 J1.1

3ansTuio /Cp/ JI1.2J12.1
212233

Pasnen 4. OcHOBHbIE THIIBI AUCJIOK AU M UX

CBOICTBA

41 KpaeBas micmoxanus. CkoibXeHHE U VK-6.1 J1.1
nepeno3aHue KpaeBon qucaokanuy. Buntosas JI1.2J12.1
mucnokanus. CKOJNbXEHHEe BHHTOBOM 2105233
miciokanuy. CMellaHHble IUCJOKALUMM M UX
JBrxke HUe. [lpu3MaTuueckue AUCIOKAL MU,

Bextop bBroprepca. IlnotHocTs IuCIIOKALUM.
OHeprus mucinokanuu. Cuibl, AeHCTBYOIINE

Ha JUCIOKAallMI0. YIpyroe B3auUMOJACHCTBUE
muciokaiui. IlonHble W YacTWYHBIE OWCJIOKAIINU.
/JTex/

4.2 AtMmocdepst Korrpemma. Ammocdepsr CHyka. VK-6.1 J1.1
Atmoctepsr Cysyku. BzaumopeiicTue JI1.2J12.1
JMCJIOKalMil ¢ BakaHCUAMHM U TPUMECHBIMHU D192 053
atoMamu. [IpoucxoxxaeH e Auciio Kauui.

Pa3smHOXeHHEe McIOKanMi TpH N1aCTUYECKON
nedopmarm /Jlex/

4.3 KpaeBas 1 BUHTOBas AUCTIOKAIMU U UX JBHKCHUC VK-6.1 JI1.1
Mp/ JI1.2J12.1

313233
4.4 Yupyrue cBoiicTBa mucaokauuii /Ip/ VK-6.1 J1.1

JI1.2J12.1

212233

4.5 JlMcloKanyy B TUIIMYHBI X M€ TAJUIAY €CKU X JI1.1
cTpykTypax /J1ad/ 2132233

4.6 INoaroToBka Kk MpakTHYECKUM U TaOOPATOPHOMY VK-6.1 J1.1
3ansTuio /Cp/ JI1.2J12.1

9135293




Pazmen S. AuckauHammu

51 JucKIMHAMKM B HEMPEPBIBHOM ympyroii cpene. 6 4 VK-6.1 J1.1
JlucknmMHanMM B KPUCTAJIIMYECKOM pele TKH . JI1.2J12.1
DHepruss mUcKJIMHAMK. J{uciokannoHHas 2105233
MOJIeTh KIMHOBOW JucKmHaI uu /JIex/

5.2 Jucnokanuu BombTeppa u auckaunanuu /IIp/ 6 4 YK-6.1 JI1.1

JI1.2J12.1
213233

53 IMoaroToBKa K MPaKkTHYECKUM U JJaOOpaTopHOMY 6 5 YK-6.1 JI1.1

3ansTuio /Cp/ JI1.2J12.1
313233
Pasnen 6. I'panunubize peH u cy03epen

6.1 Tunel rpanun; 3epedH. MazoyrnoBble TI'paHUIBI 6 2 VK-6.1 J1.1
HaKIOHa M KpyuyeHus. JluCIOKallMOHHBIE JI1.2J12.1
MOJIEJIM MAaJIOYTJIOBBIX TpaHUIl. DHEPTUS 215233
MaJIOyIJIOBEIX TpaHul /JIex/

6.2 CrneuuaibHble U TPOHM3BOJIBHBIC TPAHUIIBI. 6 2 VK-6.1 JI1.1
Pemierka coBmajarounMx ys3JoB. JI1.2J12.1
3epHOTpaHUYHbIE JHCJIOKAalUH | 213233
3epTHOrPAaHUYHOE POCKab3biBanue /JIek/

6.3 CrienuaibHbIC U IPOM3BOJIBHBIC TPAHUIIBI, PELIeTKA 6 4 VK-6.1 J1.1
coBrnaaaronmx y3os /Ip/ JI1.2J12.1

3132 33

6.4 IMoAaroToBka K MpakTHYSCKUM U JTAOOPATOPHOMY 6 5 VK-6.1 J1.1

3ansTuio /Cp/ JI1.2J12.1
3132 33

Pazgen 7. Topm okenune qucjIOKanuii u

YIpoYHEeHHe KPUCTALINYec KHX MaTe pHATIOB

7.1 Tpenne pemerkuu Tmpeaenl TEeKydecTH. 6 2 YK-6.1 J1.1
JlBmxeHue mMcioOKanMi C rneperudamu. JI1.2J12.1
TopMoskeHHe AUCIOKAIMKA aToOMaMU TpHMeEcel 2105233
1 JICTHPYIONIH X 3 JIeMeHTOB. CKOJIbKEHHE uepes Jiec
mucnokanuii. [loporn Ha BUHTOBBIX AMCIIO KAl X
/J1ex/

7.2 Cuune muciiokanuu. IIIockoe CKoIeHue 6 2 VK-6.1 JI1.1
JHCJIOKauid. Beirnbanue AUCIIOKAN MEXTy JI1.2J12.1
JWMCIEPCHBIMY YacTuliaMu. JIo KalnbHOE MOIEpEUHOE 0102233
cKosbkeHue. [lepepezanue AUCIOKAUIMH
JucnepcHbIX yactull /JIex/

7.3 BzaumopeiicTBue quciokauuii Jpyr ¢ Apyrom 4 c 6 4 VK-6.1 JI1.1
rpanunamu 3epen /Ip/ JI1.2J12.1

212233
7.4 ITonroToBKa K MpakTHYECKUM U TaOOPATOPHOMY 6 6 VK-6.1 J1.1
3ansTaio /Cp/ JI1.2J12.1
212233
Kontpomns 27 VK-6.1 JI1.1
JI1.2J12.1
212233
5. pOHI ONEHOYHBIX MATEPHAJIOB (ITpuJjo:xeHue)
6. YYHEBHO-METOJANYECKOE U TH®OPMAINIMOHHO E O ECIIEYEHHUE
6.1. PexomeH yeM asi TMTe paTypa
6.1.1. OcHOBHasi IUTepaTypa
ABTOpBI, COCTaBU TE JIL 3arnaBue Bubmmo texa W3 mate 1 TBO, oI
JI1.1 |Mamnuna P.1. Mertannorpadus: edexrsr Metomuyeckue mocoous Mocksa, 1979
KPHUCTAJUIMYECKO TO CTPOCHHUS
MetawioB: Kypc mexmmii
JI1.2 | HoBukos N.U., Po3un |Kpuctamnorpadus u negexTsl | DIeKTPOHHBIN KaTaaor MockBa Metamtyprus, 1990
KM. KpHUCTAJUTMYECKON PElIeTKH :
y9IeOHUK
6.1.2. JlononHMTe b Hasl JIUTE PATYpa
ABTOPBI, COCTABUTE JIU 3arnaBue bubmo Texa U3 natenbcTBO, TON
JI2.1 |Mamununa P.1. MeTannorpadus: MeTomaeckne mocoous Mocksa, 1979

Kpucranmiueckue pemé tku
METaJUIOB U Ae(eKTH HX
ctpoenust: Kypc nexuiuii

6.2. [lepeyenp pecypcoB MH(OPMALHO HHO-TeJIe KOMM yHMKAUMOHHOIi ceTn « UHTE pHET»




D1 [Hayunas snextponnas 6ubnunoteka https://elibrary.ru |https:/elibrary.ru

D2 [Dnextponnas 6ubmorexka MM CuC http://lib.misis.ru | http:/lib.misis.ru

Y OBC YHuBepcureTcKas 0100 TeKa OHJIaliH http://biblioclub.ru
http://biblioclub.ru

6.3 Ile peye Hb J1MLIe H3HOHHOT O IPOT PAM MHOI 0 00ec Ieye Hus

I.1 | Microsoft Office

I1.2 | Microsoft Teams

I1.3 Canvas

6.4. IlepeuyeHb WHG OPM AL OHHBIX CIIPABOYHBIX CHCTEM U NPodecc HOHAIbHbIX 0a3 AaHHBIX

W.1 |Hayunas snektpoHnas 6ubnuotexa https:/elibrary.ru

N.2 [Baexktponnas 6udmoTeka MM CuC http://lib.misis.ru

N.3 |3BC YruBepcureTckas 6ubmio teka oHIaiH http://biblioclub.ru

N.4 [Poccuiickas miaathopma oTKpeITOro oopasosanus http://openedu.ru

7. MATEPHUAJIbHO-TEXHUY ECKOE OBECIIEHEHUE

Ayn. Haznauenue OcHauienue
16 JledexTsl KpHCTAINTHYECKOH PemETKH HoyTtOyk, IpoexTop, 9KpaH, HHTEPAKTHBHASI IOCKA
KOMIUISKT  TeMaTHYeCKHX  MNpPe3eHTAIMHd, JOCTyn K
HHTEPHETY
16/1 JedexTsl KpUCTaTUIECKON PeIETKI ABTOMATHU3UPOBAHHBII KaJOpUMETD, DIIeKTPOHHBIH
mukpockorn, Komnerorep, OGopynoBaHue IJsi MPOBE ICHHS
JIeMOHCTPALMOHHBI X OTIBITOB c UCIIOJIb30Ba HUEM

koMmmbioTepa, Jlocka  ayauMTopckas ¢ MAarHHTHOM
MMOBEPXHOCTBI0O M C TPHUCIOCOOJICHUAMH JUI1 KPCTJICHHS
Tabymr, CroJl JEeMOHCTPAlMOHHBIA XuMHU4Yeckuil, CToubl
JIBY XMEC THbIC JTAOOPAaTOPHBIC YUYCHHYECKHE B KOMIUIEKTE CO
CTYyJIBSIMH Pa3HBIX POCTOBBIX pa3mepoB), IlonctaBka st
TCXHHYECKUX cpeicTB 00yueHwus, lllkapbl ceKIMOHHBIC I
xpaHeH st 00opynoBaHus, PakoBrHA — MoliKka (B KaOWHETE U
nmabopantckoi), Jlocka amt cymku mocyner, llkad
BEITSDKHOHM, CTEH IIBI SKCTIO3UIIHOHHEIE

46 Aymtopus I caMOCTOsATe IbHOM paboTel |Aymutopuss  Ne 46 momeulieHue JJsg CcaMOCTOSITEJIbHOM
00y Jaromuxcst a00TBl O00y4YarOmMXCSA, HMEETCs IMOAKIIOYEHUE K CEeTU

y >
"NnTepHeT" " JOCTy Tl B 3 JIEKTPOHHY IO

HH)OPMAaMOHHO-00pa30BaTeIBHYIO CPEy:

JOCKa KJacCHYecKas, KOMIBIOTEP C JOCTYyIOM K CeTd
"Watepuet' (16 mT.), mpoektop (1 mT.), 3kpan (1 mT.),
pabogee MecTo TpenogaBaTe s, cto (16 mr.), ctyn (32 mr.)
IIO:Windows 7 Professional, Microsoft Office 2007,
Kommac, antuBupycunoe ITO DrWeb, MS Teams, Visual
Studio

8. METOANYECKHE Y KA3AHUSA IS OBYYAIO IIIUX CA

O0beM 3HaHUH, KOTOPBIE HEOO X0 IMMO YCBOUTH P M3YUYCHUN YUeOHON MUCIUIIIMHEL, OIIpee ie TCs dheaepaibHbIM
roCyIapCTBEHHBIM 00pa3oBaTe IbHBEIM cTaH aap ToM (PI'OC), koTopwIii onpeaeIsie T rocyapCTBEHHBIE TPEOOBaHUI K MUHUMYMY
COJiep>KaHus 3HAHU i U YPOBHIO 10 T0 TOBKH BBIMTYCKHUKA MO AUCIMITIMHE . O0pa30BaTeIbHBIC PE3yJIbTaThl OCBOCHHUS JUCIIUTLTHHBI,
COOTBETC TBYIOILIKE OTIPE ICJICHHBIM KoMITeTeHIHsM coriacHo OI'OC, npuBe IeHBI B Hauajie HacTos ek mporpammMel. CoieprkaHre
TeM y4eOHOU JUCIUITIMHBI M TeM Ja00PaTOPHBIX MPAKTUKYMOB U MPaKTHICCKU X 32 HATHIA PHUBE ICHBI B TPOTP aMMe. DTUM
OIIPEIEISAIO TCSI MUHMM aJIbHBIE 3HAHMS, KO TOPBIE CTY AEHT JOJDKEH JEMOHCTPHPOBATH IIOCIIE U3YYEHUS TUCIUIIINHBL. M TOTOBEIM
KOHTPOJIEM I10 AUCLMIIIMHE SBJSETCS SK3aMeH. D K3aMeH IPOBOIMTCS ay JUTOPHO O MHIMBU Y aIbHEIM Omie TaM. J{ s yCHemHoi
IIOJITO TOBKH K UTOTOBOMY KOHTPOJIFO MPEAiaracTCs BHIIIOIHUTH CJIC Iy FOIINE MEPOTPHUSTH : CUC TeMAaTHYSCKH MPOpadbaThiBaTh
JEKIUOHHBIA MaTepHall IIPU MOATOTOBKE K MPAKTHYECKUM U J1a00PATOPHBIM 3aHATHSIM ; BHIIOJIHUTL Ja00paTOpHBIE PAOOTHI [0 BCEM
TeMaM JUCIMITIIMHBI (BBIITOJIHCHHE JTA0OPATOPHBIX paboT Mpe ycMaTpHUBae T 3al0JHE HUE OTYETOB, KO TOPhIE COCTABILIFOTCS B
3JICKTPOHHOM BHJIE); 3l THTh JJAOOPATOPHBIC PA0OTHI IO BCEM TeMaM JUCIIAIUIA HBI. 3allli Ta IPOBO IUTCS B BUJie COOECEI0BAHUS




