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PaGouast mporpamma o00peHa Ha 3aceJaHuH Kaeapsl
EcTecTBeHHO-HAYYHbIX JUCHHILTHH
TIporokomn or 19.05.2022 r., Ne9

3as. kadeapoii k.1.H., JoueHT Mokpenosa JI.O.




1. IEJIX OCBOEHU A

1.1|- o3HaKOMJIEHHE C OCHOBHBIMH NPUHUIUAIIAMH CTPOCHUSA BAKHEHIIIMX KIIACCOB KPUCTAJUIMYCCKHUX BCILICCTB

1.2|- 03HaKOMJICHHE C OCHOBHBIMH Pa3/IelIaMH CTPYKTYPHOM KpHUCTAILIOrpaduu U KPUCTAIUIOXUMHH, HEOOX OIUMBIMH JUIS
COBPEMCEHHOT'0 XMMHKA HITH (1)1/[3]41(3.

1.3|- u3ydeHue CTPOCHHUS JKUIKUX KPUCTAILIOB, KJIACTEPOB, MOJICKYJISIPHBIX KOMILICKCOB, COCMHEHHUH, BKIIFOYCHHA,
KOOPJIMHALIMOHHBIX TT0JUMEPOB

1.4|- popmupoBaHHe OOLIMX MPEACTABICHHH O CHMMETPUH

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT' PAMMBI

Lk (paszgen) OIT: b1.B

2.1|TpeGoBanusi K npeIBapUTEILHOI NOATOTOBKE 00Y4aOIerocs :

2.1.1|Maremaruka

2.1.2(MarepunanoseseHuie

2.1.3|Dusuxa

2.1.4| Xumus

2.1.5|HauepraTenbHasi reOMETpUs 1 MHXKEHEpHas rpaduka

2.2|Iucuuninabl (MOAYJIM) H NPAKTHKH, VISl KOTOPBIX 0CBOEHHE IAHHOI THCUMIINHDBI (MO/Y.Is1) HEOOX0AHMO KaK
npeLIecTBYONIee:

2.2.1|OCcHOBBI TEXHOOTHYECKHX TIPOIIECCOB IIACTHYECKOH 00paboTKH 1 HOPMOBKH

2.2.2|OcHOBBI aBTOMATU3AIMH MPOLIECCOB 00PaOOTKH METAJIIOB IaBIICHHEM

2.2.3|Dusnueckne 0CHOBBI IIPOIECCOB ITACTHYECKOIT e opMaum

2.2.4(Merompl KOHTPOJISL M aHAJIN3a BEILECTB

2.2.5| Tepmuueckast 06paboTKa METaIONPOLYKIIHH

3. PE3YJIbTATBI OB YUYEHUS 11O JUCHUIIVINHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMHI
KOMIIETEHIUSIMUA

YK-1: Cnocoben ocymecTBISTh HOMCK, KPUTHYECKHIi AHAIN3 H CHHTe3 HHOPMALH, yMEHHe AHAIN3HPOBATH NPOIECCHl H
CHCTEMBI ¢ HCNOJIb30BAHHEM COOTBETCTBYIOIINX AHAJTHTHYECKHX, BBIYHCINTEILHbIX H IKCIIEPHMEHTAIbHBIX METO/I0B,
HNPHMEHATH CHCTEMHBIi MOAXO0/ LISl PeIIeHHs MMOCTABJIEHHBIX 3a/1a4

YK-1.3: BeiGupaeTr onTHMAIbLHbI BADHAHT PeIeHHsl 321a4H1 ¢ HCI0,Ib30BAHHEM COOTBETCTBYIOIIMX METOI0B

3HaTh:

VK-1.3-33 oCHOBBI aHaH3a CTPOCHHUS JIFOOBIX THITOB KPUCTAJIJIOB U TIOUCKA TPAHCIIALIMOHHBIX 3JICMCHTOB CHMMETPHH, a TAKKEC
OMpPEACIICHUS TIPOCTPAHCTBCHHBIX I'PYTIIT KPUCTAJUIOB

VK-1.3-32 0cHOBBI aHAIH3a 3IEKTPOHHOI'O CTPOCHHSI MPOCTHIX MOJIEKYIT;

VK-1.3-31 Baxkueiiine TepMHHBI COBPEMEHHOM KPUCTATODHU3NKH;

YMmersb:

VK-1.3-Y2 onpezensite TOYCUHYIO IPYIIYy CAMMETPHUH JI000r0 00bEKTa, B TOM YHCIC KPHCTAILIA

VK-1.3-V1 oGHapyuBaTh 2IEMEHTH CHMMETPHH B JIIOOBIX 00BEKTAX;

Buajers:

VK-1.3-B2 HaBbIKaMH 110J1b30BaHUsI COBPEMEHHBIM KPUCTA/UIOXUMUYECKUM [IPOrPAMMHBIM 00€CIIeYeHHEM U IOMCKa HH(OPMALIUU B
BaKHEHINX OaHKAX CTPYKTYPHBIX JAHHBIX

VK-1.3-B1 HaBbIKaMu q)OpMyJ'II/IpOBaHI/IH BBIBOZOB O MMOTCHIIUAJIBHBIX CBOMCTBax BCIICCTB HA OCHOBE CTPYKTYPHBIX JAHHBIX U
CUMMETPHUM KpUCTajlIa,

4. CTPYKTYPA U COAEPKAHUE

Kox HaumeHoBaHnue pa3sjenoB u TeM /Bua 3ansitusi/ | Cemectp / | Yacos | Komneren- | Jlutepatypa | Ipumeuanue
3aHATHS Kypc uuu H L.
pecypcebt
Pa3gen 1. Onepauuu u 3j1eMeHTbI CHMMETPUH
1.1 OCHOBHBIE TIOHATHS cummeTpun /Jlek/ 4 2 VK-1.3 Ji1.1
J11.2712.1713.1

515253




1.2 DIIeMeHTBI cuMMeTpur KprcTaiuios /TIp/ VK-1.3 JI1.1
J11.2J12.1713.1
515253
1.3 CamocrosTenbHoe u3ydenre marepuana /Cp/ VYK-1.3 JI1.1
J11.2J12.1713.1
515253
Paznen 2. TouedHble TPYNIbI CHMMETPHH
2.1 O0603HaYEHNE TOYCYHBIX IPYIIT CHMMETPUH VK-1.3 JI1.1
kpucramios /JIex/ J11.2J12.1)13.1
5152533
2.2 ITpaBuIa HAX0XKICHHS HIIEMEHTOB CHMMETPUH VK-1.3 JI1.1
KPHUCTAJUIOB U ONPE/ICICHUsI TOYCYHOMN TPYIIIIBI J11.2712.1J13.1
/Mp/ 515253
2.3 CamocrosiTenbHoe u3ydenue matepuana /Cp/ VK-1.3 JI1.1
J11.2J12.1713.1
515253
Pa3znen 3. IIpocTpancTBEHHbIE IPYIIBI
CHMMETPUH
31 TpasHcsiumu 1 KpucTaundeckas peuerka /Jlex/ VK-1.3 .1
JI1.2712.1713.1
013253
3.2 Cunronun. Pernerku Bpase. OTKpBITbIC 21eMEHTBI VK-1.3 1.1
cummerpun /TTp/ JI1.2712.1713.1
013253
3.3 CamocrosiTensHoe u3ydenne Marepuaia /Cp/ VK-1.3 .1
JI1.2712.1713.1
013253
Pa3pen 4. llpumepsl aHAIN3a CTPYKTYPbI
KPHCTAJLIOB
41 AHan3 CTPYKTYPBI MOJICKYJIAPHOTO KpPHCTAJLIA VK-1.3 JI1.1
/Tex/ JI1.2J12.1713.1
0195233
4.2 AHanu3 CTpYKTYpsI IienodedHoro kpucranna /IIp/ VK-1.3 Ji11
JI1.2J12.1713.1
513253
43 CamocrosiTenbHoe u3ydenne matepuana /Cp/ VK-1.3 JI1.1
J11.2J12.1713.1
5152533
Pa3znen 5. Baxkneiimme nousitust
KPHCTA/UIOXHMHH
51 W30Mopdu3M, H30CTPYKTYPHOCTD, H30TOYEYHOCTD VK-1.3 1.1
/Jex/ J11.2J12.1713.1
515253
52 IpyHIHMIT MaKCUMAJILHOTO 30 THEHHS VK-1.3 1.1
npoctpasctsa /IIp/ J11.2J12.1713.1
515253
53 CamocrosiTenbHoe u3ydenune Marepuaina /Cp/ VK-1.3 1.1
J11.2J12.1713.1

515253




Pa3znes 6. CTpoenne NpocThIX BeleCTB

CIUIABOB
6.1 Hewmeramst. Ipasuio FOm-Pozepu /JTex/ 4 2 VK-1.3 JI1.1
JI1.2J12.1713.1
5195253
6.2 Meramnsr. Crinasst. Mntepmerammuzst /TTp/ 4 2 VK-1.3 J1.1
JI1.2J12.1713.1
2195233
6.3 CamocrosTensHoe u3ydenue matepuana /Cp/ 4 8 YK-1.3 JI1.1
J11.2J12.1713.1
5195253
Pazjen 7. CTpoeHne XHMHYECKHX COeTHHEHUIT
7.1 CIpyKTYpBI C 3aII0JIHCHHEM OKTad(PUUECKUX 4 2 VK-1.3 1.1
mycToT. CTPYKTYpBI € 3aII0JTHEHHEM J11.2712.1713.1
TeTpasapudeckux mycrot /Jlex/ 5195253
7.2 TPYKTYPbI C OJJHOBPEMEHHbBIM 3aI0JIHCHHEM 4 2 VYK-1.3 JI1.1
OKTa’IPUYECKHX U TeTpadapudeckux mycrot /TIp/ J11.2J12.1J13.1
515253
7.3 CamocrosTenbHoe u3ydenune marepuana /Cp/ 4 8 VK-1.3 1.1
JI1.2712.1713.1
2195253
Pa3zpes1 8. BasieHTHBIE yCHINS H
KPHCTANIOXHMHYeCKHe (OpMyJIb
8.1 Banentneie ycunusa csaseif. [Ipasuno ITonnnra 4 2 VK-1.3 J1.1
/Tex/ J11.2J12.1713.1
5195253
8.2 KoopavHaioHHbIe COSTNHEHNUS U 4 2 VK-1.3 JI1.1
Kpucramoxumudeckue popmyisi /TIp/ JI1.2J12.1713.1
2195233
8.3 TMoaroToBka K npakTideckum3ansTisiM /Cp/ 4 8 VK-1.3 JI1.1
JI1.2J12.1713.1
0195233
Pazzen 9. lononnutesibHast uHGpopManus o
KPHCTAJLIAX
9.1 PeHTreHOBCKast INIOTHOCTD BetecTsa /JIek/ 4 2 VK-1.3 1.1
J11.2J12.1713.1
515253
9.2 KBa3ukpucTamibl 1 MOJYIMPOBAHHBIC KPUCTAILIBL. 4 2 VK-1.3 JI1.1
ANTOpUTM IS ONPEENeHHs] TOUSUHBIX TPYIIT J11.2J12.1J13.1
cummerpun Kpuctasuios /Tp/ 2152953
9.3 CaMoCTOsATENbHOE H3YUEHIE MaTepuaia u 4 8 VK-1.3 JI1.1
noaroroBka k 3agery /Cp/ J11.2J12.1713.1
515253

5. ®OHJI OHEHOYHBIX MATEPHAJIOB (IIpuio:xenne)




6. YY4EBHO-METOJUYECKOE 1 HHOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi JiuTepaTrypa

6.1.1. OcHoBHas1 IMTEpaTypa

ABTOpBI, COCTABUTEIHN 3arnaBue bubnunoreka H3pnarenscTBo, ro
JI1.1 |Po3un K.M., ITerpakoB |Kpucramnopusuka: Yuednoe |Meroauueckue mocoous Mocksa, 2006
B.C. nocobue
JI1.2 |Eropos -Tucmenko Kpucrannorpadus u ONEeKTPOHHBIH KaTajior Mocksa KJ1V, 2010
I0.K. KPUCTAJUIOXUMHUSL: y4COHHK

6.1.2. lonoHHTEIbHAS JINTEPATypa

ABTOpBI, COCTaBUTEIIN 3ariiaBue bubnunoreka Uz narenscTBo, roj

J12.1 |Mansmuesa T.51. Kpucramuiodusuxa, Meroauueckue mocoous Mocksa, 2005
MuHepaorus npupOAHBIX
npouecco: Kypc iekuuit

6.1.3. MeToau4eckue pa3padoTku

ABTOpLI, COCTaBUTECIIA 3arnaBue Bubnuoreka W3 natenseTBO, TOX

JI3.1 |Huxomaes A.A. Kpucrannodusnka munepanos. |Merommdeckue nocodus Mockaa, 2009
IpakTuxym

6.2. Ilepeyenb pecypcoB HH(POPMAIMOHHO-TEJIeKOMMYHHKAIMOHHOIi ceTn «MHTepHeT»

D1 |Hayunas snexrpornas Oubnumorexa https://elibrary.ru  [https:/elibrary.ru

D2  |Snexrponnas Gudmmorexa MUCuC http://lib.misis.ru  |http:/lib.misis.ru

3 OBC YHuBepcurerckas On01moTeka OHIaliH http://biblioclub.ru
http://biblioclub.ru

6.3 TlepeyeHb MPOrpaMMHOro odecneyeHust

I1.1  [Microsoft Office

1.2 |Microsoft Teams

I1.3 |Canvas

6.4. IlepeyeHb MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM H MPO(ecCHOHATBHBIX §a3 JaHHBIX

W.1 |Hayunas snexrponnas oubimorexa https://elibrary.ru

1.2 |Dnexrponnas 6ubnnorexka MUCuC http://lib.misis.ru

N.3 |9bC Yuusepcurerckas 6ubmuoreka ornmaitn http://biblioclub.ru

W.4  |Poccwuiickas miardopma oTkpsitoro obpasosanus http://openedu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Hasnauenue OcHauieHue

16 Kpucramiodpusuka Hoyt0yK, poekTop, 3KpaH, HHTEPaKTHBHAs J0CKA KOMIUIEKT TeMAaTHYECKHX
MpPE3eHTALMMH, JOCTYI K HHTEPHETY

16/1 Kpucramiodusuka

8. METOJJUYECKHE YKA3AHUS JUIAA OBYYAIOIIUXCSI

O6bem 3HaHHﬁ, KOTOpBIE HCO6XO}1MMO YCBOUTEH IIPHU U3YUCHUN y‘Ie6HO]‘;l JUCHUIUTNHBI, OIPEACIIACTCS d)e]:[epaﬂBHBIM
roCyIapCTBEHHbIM 06pa3oBareibhbiM crannaprom (OI'OC), KOTOPBIH ONpeNeNseT rocy1apCcTBEHHbIE TPEOOBAHUS K MUHUMYMY
coJieprKaHusl 3HAHUI M YPOBHIO ITOJIrOTOBKH BBITYCKHUKA IO JucIUIIInEe. OOpa3oBaTeIbHBIC PE3yIbTaThl OCBOCHHS IUCIUILINHE,
COOTBETCTBYIOIIUE ONIPEACICHHBIM KOMIIETCHIMAM COTVIaCHO d)FOC, TIPUBEICHBI B HAYaJI€ HaCTOHH.ICﬁ nporpaMmBel. CO}ICp)KaHI/Ie
TEM y‘{eGHOﬁ JUCHUIUUINHBI U TEM IPAKTUYECKUX 3aHATHI TIPUBEJICHBI B IpOrpamMMe. DTum OIPENICIATCS MUHUMAJIbHBIC 3HAHUS,
KOTOpBIE CTY/ICHT JOJDKEH JeMOHCTPUPOBATH I10CIIEC U3ydEHHs JUCIHIUINHBL. FITOroBbIM KOHTPOJIEM IO JJUCUUILIMHE SBIISETCS 3a4eT.
3auer NPOBOAUTCA ayAUTOPHO MO HHAWBUAYAJIBHO 3aITaHHBIM BOIIpOCaM. ﬂﬂﬂ yCI'[CLHHOﬁ TNOArOTOBKH K UTOI'OBOMY KOHTPOJIHO
MPeJUIAraeTcs BBINOIHHUTD CISAYIONIME MEPOIPUSATHS: CUCTEMAaTHYECKH NPOPadaThIBATh JICKIIMOHHBIM MaTepyas py MOArOTOBKE K
MPAKTHYIECKUM 3aHSTHSIM; BBITIOJIHUTD IPAKTHIECKHE pabOTHI 10 BCEM TeMaM JUCLMILINHGI (BBIOIHEHHE NPAKTHIECKUX paboT
npeayCcMaTpuBacT 3alI0JTHCHUE OTYECTOB, KOTOPLIC COCTABIIAKOTCS B 3JICKTPOHHOM BHlIe); 3alIATUTH ITPAKTHYCCKUE paﬁOTBI 10 BCEM
TeMaM JUCLUIUIMHBL. 3allUTa IPOBOIUTCS B BUE COOSCEOBAHUS
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