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1. HEJIU U 3AJAY Y OCBOEHUA

1.1 | o3HaKoMIIeHHE C OCHOBHBIMH NpUHLOUIIAaMHU CTPOCHUSA Ba)KHEH IITM X KJIAaCCOB KPHUCTAJUIMYCCKHU X BEUICC TB

1.2 | o3HaKOMJICHHE C OCHOBHBIMH Pa3JieaMU CTPYKTYPHOH KpUC TAIIOTpad Iy U KPHUC TAILIO XUMHUHU, HEO0O X0 UMBIMH U
COBPEMEHHOTO XUMHUKa WIH (U3UKa

1.3 HN3YyHUCHUC CTPOCHUA XU AKUX KPHUC TAJIJIOB, KJIACTCPOB, MOJICKYJIPHBI X KOMIIJICKCOB, COCZU/IHCHI/Iﬁ, BKJHO‘{CHI/II?I,
KOOPpIUHAITUOHHBI X TTIOJIMMEPOB

1.4| bopMupoBaHUe 0OIINX MPE/C TABICHUH O CHMMETPUHU

2. MECTO B CTPYKTYPE OBPA30BATEJIb HOM ITIPOT'P AMMBI

Hukn (paznen) OIL: b1.B
2.1| TpeGoBaHus K NpeiBapHTe/IbHOI MOATOTOBKe 00Yy4al0 1Ier ocs :
2.1.1| ®usuka
2.1.2| Xumus
2.2| AMCHUMIUTHHBI (MOAYJHM) U NPAKTUKH, 1JISI KOTOPBHIX 0CBOe HHE TAHHOM 1 MC IUIUTHHBI (M 01y JIs1) He 00X 0UM 0 KaK
npeJ LIECTBYIO LI ee:

2.2.1| Teopust 06pabOTKH METAIJIOB JIABJICHUEM

2.2.2| Temmou3NKa U TEIIO Te XHUKA

2.2.3| dusudeckre 0CHOBBI MPOIIECCOB TIAC TAYECKOH JedhopMaru

2.2.4(Metopl KOHTPOJIS U aHAJIM3a BEIECTB

2.2.5(Teopwus mpo1eccoB MIACTHYESCKON e opMaIuu

2.2.6| Teopust ynpaBsieMOro miacTHIeckoro gedopmMupoBanust U GOPMOBKH

2.2.7| TexHOJIOTH S KOHC TPYKIMOHHBIX MaTCPHAJIOB

2.2.8| MeTanmypriudeckie Te XHOJIOTHHI

2.2.9(MeTopl Hcce JOBaHMS IPOIIECCOB MJIaC THISCKOH e opMauu

2.2.10|HayuHo-uccrne foBate ibckasi pabota

2.2.11 [ OcHOBHI TeXHOJOTHYECKHUX ITPOLIECCOB MIIACTHIECKOI 00paboTku 1 GpopMOBKHI

2.2.12| Tepmuueckas 06paboTka MeTaUIOU3 IS Ui H TPYO

2.2.13| Tepmudeckas 06paboTka MeTaJUIONPO Iy KI{HH

2.2.14| Texnonoruyec Kue nporecchl 00padoTKH METAIUIOB Jia BICHHEM

2.2.15| TexHoJIOTH S POU3BO ICTBA NMPOKaTa

2.2.16 |IToaroToBKa K mpoLeAype 3aUIM T ¥ Ipoleaypa 3amuTel BKP

3.PE3YJIbTATBI ObBYYEHUSA IO JUCHUIIJIMHE, COOTHECEHHBIE C ® OP MUPY EMbIMH
KOMIIET EHIIUAMU

YK-6.1: 1eMOHC TPUPOBATH 3HAHHE eCTeCTBe HHOHAYYHBIX M 1PYTrUX ()yHIaMeHTAJbHBIX HAYK B TPo(deccHoHaILHOT
JesiTeJIb HOC TH

3HaTh:

VK-6.1-31 BaxkHeHII e TEPMUHBI COBPEMEHHOM KPHCTAIIIO ) M3UKH

VYK-6.1-32 0CHOBBI aHaJM 32 3JIC KTPOHHOTO CTPOCHUSI IPOCTBIX MOJIEKY JT

VK-6.1-33 0oCHOBBI aHaJM 32 CTPOCHUSI JIFOOBIX TUIIOB KPHCTAJIOB M MIOUCKA TPAHCIISIIUOHHBIX 3JIEMEHTOB C IMMETPHH, & TAKIKE
OTIpeJIeNICHNUs] TIPOCTPAHCTBE HHBIX IPYTII KPUCTAIUIOB

YMmerh:

VYK-6.1-Y 1 06Hapy X ¥BaTh 2JIEMEHTH CHMMETPHUH B JIFOOBIX 00BEKTAX

YK-6.1-Y2 onpe iena T TOUSUHYIO IPYIITy CHMMETPHH IFOO0T0 00BEKTa, B TOM YHCIIE KPHCTAILIA

Baanerts:

VK-6.1-B1 HaBbIKaMu (pOPMYIMPOBAHUS BBIBOJIOB O TI0 TCHIIMAJIBHBI X CBOHCTBAa X BELIECTB HA OCHOBE CTPYKTYPHBIX Ja HHBIX H
CUMMETPHUH KPUCTAIUTA

VK-6.1-B2 HaBbIKaMH T0JIb30BaHMU I COBPEMEHHBIM KPUCTAIIIO XHMUYECKUM MPOTPaMMHBIM 00ECIICUeHUEM U MOUCKA HH(DOPMAIUK B
BO)XHEHIIN X GaHKaX CTPYKTYPHBIX JAHHBIX




4. CTPYKTYPA U COONEP’ KAHHUE

Kon HaumeHnoBanue pasnesioB u TeM /Buj 3anHaTusa/ | Cemectp/ | UacoB | Kommneren- | Jlurepatypa | Ilpumeuanue
3aHATHS Kype M HJI.
pecypehl
Paznen 1. Onepauuu v 3J1eMeHTHI CHMME TPUH
1.1 OCHOBHBIC TOHATHS CUMMeTpuH /JIek/ 5 0,5 VK-6.1 JI1.1
JI1.2J12.1J13.1
9132033
1.2 DneMeHTBl CUMMeTpUH Kpuc TaiuioB /Ip/ 5 0,5 VK-6.1 J1.1
JI1.2J12.1J13.1
9132053
13 TeopeMbl 0 B3aMOACHCTBHH 3 JIEMEHTOB 5 0,5 VK-6.1 J1.1
cummetpun /Tlp/ JI1.2J12.1J13.1
319253
1.4 CamocrositebHOE M3ydeHne matepuana /Cp/ 5 10 YK-6.1 J1.1
JI1.2J12.1J13.1
319233
Paznen 2. Toueunsle rpynnbl c MMMETPUHH
2.1 OO6o03HadeHNEe TOYCIHBIX TPYIII CHMMETPUHI 5 0,5 VK-6.1 JI1.1
KpucTainos /JIex/ JI1.2J12.1J13.1
9132093
2.2 IpaBuia HaX0XXACHUS IEMEHTOB CHMMETPHU 5 0,5 VK-6.1 J1.1
KPUCTAJUIOB U OIPENEJICHUs TOUEUHOH IPyIIIIbL JI1.2J12.1J13.1
Mp/ 3109253
2.3 INpenempHBIE TOUewHbIe Tpyms /TIp/ 5 0,5 VK-6.1 J1.1
JI1.2J12.1J13.1
319233
2.4 CamocTosTenpHOE H3ydeHue matepuaia /Cp/ 5 10 VK-6.1 J1.1
JI1.2J12.1713.1
512233
Paznen 3. IIpoc TpaHCTBe HHBIE T PYIIIBI
CHMMeTpHH
3.1 Tpancsiuuy U KpUcTaIIMYecKast pemrerka /JIex/ 5 0,5 VK-6.1 J1.1
JI1.2J12.1713.1
319233
3.2 Cunronuu. Peretku Bpase. OTKpBITBIC 3 JIeM €HTBI 5 0,5 VK-6.1 J1.1
cummeTpu /TIp/ JI1.2J12.1J13.1
312233
3.3 IIpocTpaHCTBEHHBIC TPYIIIBI CUMMETP HH. 5 0,5 VK-6.1 J1.1
IpaBusbHbIe cUCTeMBI TO4eK / [Ip/ JI1.2J12.1J13.1
313233
3.4 CamocrosiTebHOC n3ydeHre Mmatepuaa /Cp/ 5 10 YK-6.1 JI1.1
JI1.2J12.1)13.1
2132033
Paznen 4. IlpuMme pbl aHAIM3a CTPYKTYPBI
KPHCTAJIJIOB
4.1 AHanM3 CTpyKTYpbI MOJIEKY JIIPHOTO KPUCTAJIa 5 0,5 VK-6.1 JI1.1
/JTex/ JI1.2J12.1J13.1
213233




4.2 AHamm3 CTPpYKTypHI IenodeqyHoro kpucTtama /Ip/ 0,5 VK-6.1 J1.1
JI1.2J12.1J13.1
9132053
4.3 AHamm3 cTpyKTypHI cionctoro kpucta /I1p/ 0,5 VK-6.1 J1.1
JI1.2J12.1J13.1
9132093
4.4 CamMmocTosTeIbHOE H3ydeHne Matepuaia /Cp/ 10 VK-6.1 J1.1
JI1.2J12.1713.1
313233
Pazgen S. Baxknelinme nmoHsi Tust
KPHCTAJLJI0X UM UH
5.1 N3omopdusMm, H30CTPYKTYPHOCTB, H30 TOUETHOCTh 0,5 YK-6.1 J1.1
/J1ex/ JI1.2J12.1J13.1
313233
5.2 [IpuHIMI MakCUMaJIbHO IO 3aMIOJIHEH U 0,5 VK-6.1 JI1.1
npoctpanctsa /Ip/ JI1.2J12.1J13.1
3132 33
5.3 ITno THelimue mapossle ynakoBku /I1p/ 0,5 VK-6.1 J1.1
JI1.2J12.1J13.1
3132 33
5.4 CamocTosTenbHOE H3yueHue matepuaia /Cp/ 10 VK-6.1 J1.1
JI1.2J12.1J13.1
3132 33
Pazgen 6. CTpoeHHe MPOCTHIX BEIECTB U
CILIaB OB
6.1 Hewmetamer. [IpaBuio FOM-Pozepu /Jlex/ 0,5 YK-6.1 JI1.1
JI1.2J12.1J13.1
3132 33
6.2 Metaniel. Crutasl. MHTepMeTanmm apl /JIex/ 0,5 VK-6.1 JI1.1
JI1.2J12.1J13.1
2132033
6.3 ®daspl FOM-Posepu. ®@aser Jlaseca /T1p/ 0,5 YVK-6.1 JI1.1
JI1.2J12.1J13.1
313233
6.4 CamocrositebHOC N3ydeHue Matepuaia /Cp/ 10 YK-6.1 J1.1
JI1.2J12.1J13.1
9132053
Pazgen 7. CTpoeHue XuMH4YeC KUX COe/l MHE H Ui
7.1 CTpyKTypBhI C 3aII0JJHCHHEM OKTadPUYECKHX 0,5 YK-6.1 J1.1
mycToT. CIpyKTypBl C 32110 JHEHUEM JI1.2J12.1J13.1
TeTPad IPUICSCKUX MycTO T /JIek/ 2132233
7.2 TPYKTYPBHI C O JHOBPEMEHHBIM 3aII0JHEHUEM 0,5 YK-6.1 J1.1
OKTa3JIPUYCCKUX U TETpad APHISCKUX IMycTo T /JIek/ JI1.2J12.1J13.1
29132033
7.3 CTpyKTypbl CO€JMHEHUH, HE ONICBHIBAEMBIE B 0,5 VK-6.1 JI1.1
TepMHHA X MIAPOBEIX YIIakoBOK /IIp/ JI1.2J12.1J13.1
913293
7.4 CamocrositebHOE N3ydeHne matepuada /Cp/ 14 VK-6.1 J1.1
JI1.2J12.1J13.1
319253

Paznen 8. BajeHTHbIe ycwius U
KPHCTAIJIOXUM H4ec KHe () OpM yJIbI




8.1 BanenTnsie ycums cBszeit. [Ipasuno [lommara 5 0,5 VK-6.1 J1.1
/J1ex/ JI1.2J12.1J13.1
9132053
8.2 KoopaunanmonHsie coe JMHEHUS 1 5 1 YK-6.1 JI1.1
KpHCTaJUo XuMuaeckue Gpopmyisr /JIex/ JI1.2J12.1J13.1
9132093
8.3 Kpucrannoxumudeckas cucteMaTtuka mo B.H. 5 1 YK-6.1 J1.1
Cepexkuny /Ilp/ JI1.2J12.1J13.1
313233
8.4 INonaroToBka K MPaKTHYECKUM U 1aOOPATOPHBIM 5 20 VK-6.1 J1.1
3ansaTusm /Cp/ JI1.2J12.1J13.1
2132 33
Pa3gen 9. lonomHuTes b Hast UH(popmManus o
KpHCTANJIaxX
9.1 PenTrenoBckas 1o THOCTh BemecTBa /JIex/ 5 1 YK-6.1 J1.1
JI1.2J12.1J13.1
3132 33
9.2 KBazukpucTanisl 1 MOy IMPOBAaHHBIE KPUCTAJUIBL. 5 1 VK-6.1 J1.1
AJITOpUTM 1 OTIpeeIeHUs] TOUeYHBIX TPYTII JI1.2J12.1J13.1
CUMMETPUH KpUCTAJUIOB /JIek/ 2132233
9.3 MeTo1pl BBIpaIIUBaHus KpucTaILoB /IIp/ 5 1 VK-6.1 J1.1
JI1.2J12.1J13.1
3132 33
9.4 CaMoCTOsATe TbHOE N3yUCHHE MaTepraia 1 5 30 YK-6.1 JI1.1
MOJI0 TOBKA K 3a4eTy ¢ oneHkoit /Cp/ JI1.2J12.1J13.1
213233
Kontpomns 4 VK-6.1 JI1.1
JI1.2J12.1J13.1
213233
5. 20OHI OIEHOYHbBIX MATEPHUAJIOB (IlpujoxkeHue)
6. YYEBHO-METO/JNWYECKOE U UH® OPMAIIMOHHO E OB ECITEY EHUE
6.1. Pexomenayem asi JiuTe parypa
6.1.1. OcHoBHas JUTe paTypa
ABTOPBI, COCTaBH TE JT 3arnasue bubimo texa W3 nate 1bC TBO, TOT
JI1.1 |Po3un KM., IletpaxoB |Kpucrannopusuka: Yue6HOe MeTtoauueckue mocoous Mocxksa, 2006
B.C. nocobue
JI1.2 | Eropos -TucMeHko Kpucrannorpadus u OneKTpOHHBIN KaTaJor Mocxksa KAV, 2010
10.K Eropos KPHUCTAJUIO XUMUSL: YI4EOHUK
-Tucmenko 10.K.
6.1.2. lonosiHUTE I HASl JIUTE PATYpa
ABTOpBI, COCTaBUTE JIU 3arnaBue bubmmo texa W3 nate e 1BO, rof
JI2.1 |Massimesa T.51. Kpucrannodusuka, MeTtoanyeckue mocoous Mockga, 2005
MuHepanorus npupoIHBIX
nponeccos: Kypc mexmmit
6.1.3. MeTonuueckue pazpadoTku
ABTOpBI, COCTaBUTE JIU 3arnaBue bubmo texa W3 nate e 1BO, rof
JI3.1 |HukonaeB A .A. Kpuctannodusuka MunepanoB: |MeTomuueckne mocoous Mockga, 2009
[IpakTky™m
6.2. TlepeuyeHn pecypcoB HH(OPMAIHOHHO-TeJIe KOMM YHHKAIMOHHOI ceTH « MHTe pHET»
D1 |Hayunas snektponHast 6ubnuoteka https://elibrary.ru | https://elibrary.ru
D2 | DaextponHas 6ubimoTeka MU CuC http:/lib.misis.ru | http://lib. misis.ru




OBC YHuBepcuTeTCKass OMOJIMO TeKa OHIalH

http://biblioclub.ru

93 Inttps/biblioclub.ru
6.3 Ile peye Hb JMIIEe H3HOHHOT O MPOr PAMMHOT 0 00€c Ieye HUs
I1.1 |Microsoft Office
IL.2 |Microsoft Teams
I1.3 | Canvas
6.4. IlepeuyeHs HHG OPM ALMOHHBIX CIIPABOYHBIX CHCTEM U NPodecc HOHAIbHBIX 0a3 JaHHBIX
N.1 |Hayunas snektpoHHast Oubnuoteka https:/elibrary.ru
N.2 |[Onexktponnas 6udmioteka MU CuC http://lib.misis.ru
N.3 |3BC Yuuepcuretckas 6ubimo teka oHnaiin http://biblioclub.ru
N.4 [Poccuiickas miaathopma oTKpeITOro 006pazoBanus http://openedu.ru
7. MATEPHUAJIbHO-TEXHUY ECKOE OB ECIIEHEHUE
Ayn, Hasnauenue OcHaiteHue
16 Kpucrannogpusuka HoyT0yk, mpoexTop, 5KpaH, HHTepaKTHBHAs T0CKa
KOMIUIEKT  TeMAaTHYeCKHX  Mpe3eHTAlWi, JOCTYym K
HHTCPHETY
16/1 Kpucrannoduszuka ABTOMAaTHU3UPOBAHHBIN KaJIOpUMETp, DJIEKTPOHHBIH
Mukpockon, Kommneiotep, O6opynoBaHue Ijs NpOBEJSHUS
JIEMOHCTPALMOHHBI X OTIBITOB c HCTIOJIb30Ba HUEM
koMmmbioTepa, Jlocka  ayauMTopckas ¢ MAarHMTHOM
MOBEPXHOCTBIO M C TPHUCIOCOOJCHUSIMH JUI1 KPCIJICHHS
Tabimr, CroJ1 JEeMOHCTPAlMOHHBIA XUMU4Yeckuil, CToubl
JIBY XMEC THBIC JTAOOPATOPHBIC YUYCHHYECKHE B KOMIUICKTE CO
CTYyJIBSIMH Pa3HBIX POCTOBBIX pa3mepoB), IlonctaBka st
TCXHHYECKUX cpeicTB 00yueHwus, lllkapbl ceKIMOHHBIC I
xpaHeH st o0opynoBaHus, PakoBuHa — Moiika (B KaOMHETE U
nmadopantckoi), Jlocka amt cymkun mocyael, llkad
BEITSDKHOHM, CTEH BT SKCTIO3UIIHOHHEIE
46 AymTopus I caMOCTOSITeIbHOU paboTel |Aymuropuss  Noe 46 moMmemeHue IJs1 CcaMOCTOSTEJIbHOM

o0yuaromuxcs

paboThl OOydalommxcsi, UMeEeTcs TOJNKIIOYEeHHE K CeTH
"NnTepHeT" " JOCTy T B 3 JIEKTPOHHY IO
“HPOPMALMOHHO-00pa30BATENLHYIO Cpey:

JOCKa KJaccH4yeckas, KOMIIBIOTEp C JOCTyIOM K CeTd
"Watepret" (16 mrt.), mpoextop (1 mT.), 3kpan (1 mrT.),
pabouee MecTo nmpenoaaBateisi, cto (16 mr.), ¢ty (32 wrT.)
IIO:Windows 7 Professional, Microsoft Office 2007,
Kommnac, antuBupycunoe IIO DrWeb, MS Teams, Visual
Studio

8. METOAMYECKHUE Y KA3AHUA 151 OBYYAIO I UXCA

I/I3y‘{CHI/IC JACHUITJIMHBI 63.31/Ipy€TC$I Ha HCIIO JIb30BAaHUHU J'Ia60paT0pHI:IX U IIPAKTAYCCKU X pa60T U BBITIOJIHEHUU JOMAITHU X 3a JaHUH.
Jlekuuu mo KypCy OpOBOJATCA B KOMIIbBIOTCPHOM KJIaCC€ ¢ UCIIOJIb30BAaHUEM MyHbTI/IMCZ[I/IIjIHOI‘;I TCXHU KU U 06L€I[I/IH${IOTCH 1o

BPEMEHH C IPOBEACHUEM JIa00PAaTOPHBIX PadoT.

J71s1 ycmenHoro ocBoeHust qucimrinabl " Kpuctamodusuka" o0ydaromnemMycst HEOOX0 MO

1. INocemmaTe BCce BUAbI 3aHSITHH .

2. CBOECBpPEMEHHO 3apETHCTPUPOBATHCS Ha PEKOMEHIOBaHHBIE 3 IEKTPOHHEIE pecypchl - MS Teams.
3. IIpu BOBHUKHOBEHH U JIIOOBIX BOIIPOCOB I10 COJIEPKAHUIO Kypca U OpraHM3aluy paboTel CBOEBPEMEHHO 00paIaThCst K
IpEenoJaBaTeIo.

4, CBOeBpCMeHHO BBITIOJIHUTBh JOMAIIHUEC 3a IaHUs.




