®I'BOY BO «BAILIKMPCKHI IT'OCYIAPCTBEHHbBIN YHUBEPCUTET»

NHXXEHEPHBIN ®AKYJIBTET
YTBepxKIeHo: CornacoBaHo:
Ha 3acemanuu kadeapsl TXuM [Ipencenarens YMK O

npotokod Ne 9 ot «21» deBpans 2022 r.

e
3aB. xadenpoi /L /Myxamen3sHoBa A.A. Vo f Lt Zati 7 / BanHoBa A. B.

PABOYASI IPOTPAMMA JUCHUILINHBI (MOIY.JIS)

JUCLATIIINHA
CTPOEHME BEIHIECTBA

Yactb, hopMupyeMas yaacTHUKaMu 00pa30BaTEIIbHBIX OTHOIIICHUH,

nuciumivia o Beioopy — b1.B.J1B.03.02

nporpamMma 6aKajgaBpuara

Hanpasnenue noaroToBku (CHeNHUanbHOCTD)
04.03.02 — Xumusi, pu3nka 1 MEXaHUKa MaTepPHAJIOB

HanpasnenHocTts (mpo¢uib) MOATOTOBKU
CoBpeMeHHbIE MaTepHAaIIbl IJIs1 MEIULUHBI U IPOMBIIUIEHHOCTH

Kpanuduxanms
OaxanaBp
Pa3paboTtunk (cocTaBuTens) 0 |/
JIOIEHT, K.X.H. 0 / Mypaarynosa 3.1.
Jns npuema 2022 .

Vba 2022 ..




CocraBurens: noneHT Kadhenpsl TXuM, kana. xuMm. Hayk Myp3arymnosa 2.1.

Pabouas mporpaMMa TUCIUTUIMHEI YTBEPKICHA Ha 3acelaHuu Kadeaphl TEXHUYECKONH XUMHUH U Ma-
TepuanoBeaeHus mpoTokos Ne 9 ot «21» depamnst 2022 r.

3aBenyromnuii kadeapoit / Myxamen3siHoBa A.A.

,HOHOJ'IHCHI/IH 1 U3MCHCHHA, BHCCCHHBIC B pa6oqy}o nmporpamMmy AWCHHUILIMHBI, YTBEPKACHBI Ha 3a-

cellaHuu Kadeapser
IPOTOKOJ Ne OT « » 20 r.
3aBenyronmii kKageapoit / ®.1.0./

JlomonHeHus U U3MEHEHHs, BHECEHHBIE B pa0OuyI0 MPOrpaMMy IUCHMIUIUHBI, YTBEPKIACHBI HA 3a-
cenaHuu  KadeIpsl

pOTOKOJ Ne OT « » 20 r.

3aBeayromuii kadenpoit / d.1N.0./

JlonoJaHeH!s: ¥ U3MEHEHMs], BHECEHHBIE B pabouylo MporpaMmy AUCHUIUIMHBI, YTBEpXK/IE€HbI Ha 3a-
celaHuu Kadeapsl

poTOKOJ Ne OT « » 20 r.

3apenyrouuii kadeapoit / ®.N.0./




Cnucok 10KyMEHTOB U MATEePHAJIOB

1. TlepedeHb IUTAHUPYEMBIX PE3YIHTATOB OOYUYCHHSI MO AUCIMILINHE, COOTHECEHHBIX C yCTa-
HOBJICHHBIMH B 00pa30BaTeIIbHOM MPOTpaMMe MHIMKATOPAMHU JOCTHKEHHSI KOMIIETCHIIUH

2. llenp 1 MECTO TUCIMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

3. Conepxanue pabdoueil mporpamMmbl (00BEM TUCIUIUIMHBI, THITBI U BUABI YUYCOHBIX 3aHS-
TUH, Y4e0HO-METOAMUYECKOE 00CCIIEUeHUE CAaMOCTOSITETLHOM PabOThI 00YyUaIOIINXCsI)

4. ®oHJ OIICHOYHBIX CPEJICTB IO TUCITUTUINHE
4.1. TlepevyeHb KOMIICTEHIIMHA W WHIMKATOPOB JOCTHM)KCHUS KOMIIETCHIIMH C yKa3aHHEM
COOTHECEHHBIX C HUMH 3aIlJITAHUPOBAaHHBIX PE3yJIbTAaTOB 00yueHUs 1o quciuiuinae. Onu-
CaHWe KPUTEPHUEB U IIKAJT OIECHUBAHUS PE3YJIbTaTOB O0YyUEHUS IO TUCIUTUIHHE.
4.2. TunoBble KOHTPOJIBHBIC 3aJaHUS WM WHBIC MaTEPHAJIbI, HEOOXOIUMBIC VISl OLICHH-
BaHUS PE3yJIbTATOB OOYYEHUS MO ITUCIMILIMHE, COOTHECEHHBIX C YCTAHOBJICHHBIMH B 0Opa-
30BaTEIBHON MMPOrpaMMe HHAUKATOPAMH JIOCTIDKEHHS KOMIETeHInil. MeToindeckue mare-
pHANBI, ONPEICISIIONINE TPOIEAYPHl OLICHUBAHUS PE3yIbTATOB OOYYCHHS IO JTUCIHU-

IIJINHE.

. YueOHO-MeToMuecKoe U MHPOPMALMOHHOE 00eCeYeHHEe AUCLUIUINHBI

5.1. IlepeueHb OCHOBHOI M JONOJHUTENBHOM y4eOHOW JIUTEepaTypbl, HEOOXOIUMOMN IS
OCBOCHMS AUCLUIUIMHBI

5.2. Tlepeuenn pecypcoB MHPOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «HTepHEeT» 1
IPOTPaMMHOT0 00ecTeyeHHsl, HEOOXOJUMBIX /ISl OCBOSHMSI AMCLUIUIMHBI, BKJIOYas MPo-

q)eCCI/IOHaJ'ILHbIe 0a3bl JaHHBIX U I/IHq)OpMaI_II/IOHHLIC CIIPaBOYHBIC CUCTCMBI

6. MarepuanbHO-TeXHUYECKas 0a3a, HeoOXoauMasi JIJIsl OCYIIECTBIICHUS 00pa30BaTEIHLHOTO

mpounecca o JUCHUIIINHE

15
15

15
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1. IlepeuyeHb MIAHUPYEMBIX Pe3yabTATOB 00y4eHUsl N0 JUCIUIIUHE, COOTHECEHHBIX €
YCTAHOBJIEHHBIMH B 00pa30BaTe/IbHOM MPOrpaMMe HHAUKATOPAMU JOCTHKEHUS KOM-

neTeHnuii

ITo nToram ocBOCHUS JUCHUITIIMHBI O6yanOHlHﬁCH AOJIKEH OOCTUYD CIICAYIOIIUX PE3YIbTAaTOB

oOyueHusI:

Kareropus (rpyn-
na) KoMneTeHI i
(npu HATMY UM

DopmupyemMas
KoMIleTeHust (¢
yKa3aHHeM K0/2)

Koa m HauMeHoBanue
HHIHKATOPA T0CTHKe-
HUSA KOMIIeTEeHIUHN

Pe3yabTaTsl 00yueHust
10 AUCHHUILINHE

OI1K)
ITpodeccuonansusie | [IK-6. CrnocobHOCTE | [IK-6.1. 3HaTh oOmue | 3HaTh  CBOICTBa  KpH-
HABBIKH UCIIONB30BaTh  00- NpeICTABIEHHS o | CTAILIOB. 3aBHCUMOCTH

mue MpeaAcCTaBJICHUA CBOMCTB KpPHCTAJIOB OT
CTPYKTYypE XUMUKO-

0 CTPYKTYpE XHMH- UX CTPOCHHS.
TEXHOJIOTUYCCKUX CHU-

KO-TEXHOJIOTHUCCKUX
CHUCTEM M THIIOBBIX
XHMUKO-
TEXHOJIOTHYECKUX
MPOLECCOB U MPOU3-
BOJACTB IS aHaInu3a
B3aNMOJICHCTBHS
TEXHOJIOTUII U OKpY-
JKaroUIEN Cpepl

CTEM M THIIOBBIX XHMMH-
KO-TCXHOJIOI'MYCCKUX
IpoueccoB MU IPOU3-

BOJICTB

Teoputo cummerpun Mo-
JEKYII. B3aumocss3b
CUMMETPUU MOJIEKYJIbI U
€€ ONTHYECKUX MU Mar-
HUTHBIX CBOWCTB.
Teoputo CUMMETpUU
kpucrauios. Kpucramro-
rpadguyecKkue  CHUCTEMBI
KoopauHat. Bo3MoxHbIE
U JCICTBUTEIbHBIE Tpa-
HU KPHUCTAUIOB. 3aKOH
uenblx uncen. MHAeKCh
Munnepa.  Kpucramio-
rpaguyecKkue KaTeropuu
U CHUCTEMbl (CHHTOHUM)
KPHUCTAJIJIOB. OcHoBBI
PEHTTEHOBCKOM CIEKTPO-
CKOIINH, YCTPOHCTBO
PEHTI'€HOBCKOW TPYOKH.
OcHoBHble  qudpaxu-
OHHBIE METOJBI UCCIENO0-
BaHUSA KPHUCTAJUIOB: Me-
TOJ TMopomKka (MEeTox
Jlebas); mMeron Bparie-
HUSI MOHOKPHUCTAJLIA.

[1K-6.2. VYmerp -
MOJIh30BaTh  TOJYYCH-
HbIE 3HAHUSI TIPU PEaTH-

uc-

3allMM THUIIOBBIX XHWMH-
KO-TCXHOJOTUYCCKUX
IIponeccoB

YMerb onpenensiTe CUM-
METPUIO MOJIEKYJI: Ompe-
JESITh DJIEMEHThl CHM-
METpUH, MPUCYLIUE MO-
JIeKyJe, ONpenensiTh TO-

YEYHYI0 TpyMIy
MeTpuu Mosekyisl. Hc-

CUM-
IOJIB30BATh TEOPUIO
CUMMETpUM I TpeJ-
CKa3aHUs HaJIU4Hs Y MO-




JEKYJIbI ONTHYECKUX
CBOMCTB U JUIIOJIBHOIO
MoMmeHTa.  OnpenensiTh
TUI KyOMYECKOM KpH-
CTAJUINYECKON DPEIIETKH.
Haxonute mHaekcel rpa-
HEel KyOMYEeCKHX pelle-
TOK. Bprunciars mnapa-
METPBl  AJIEMEHTapHbBIX
SIYEEK, MEKIIJIOCKOCTHBIE
paccrostnusi.  Ompene-
JSTh YIJIbIL, IPU KOTOPBIX
IIPOUCXOUT OTpaKEHUE
PEHTI€HOBCKHX  JIydeH
OT IJIOCKOCTEH pa3iiny-

HOIro THIIa B KpHCTAJ-

Jax.
T1K-6.3. BHaHeTL HaBbI- BHa,Z[eTL HaBBIKAMU
KaMunu TCOPCTUICCKOT'O onpeeeH s rpymi
aHalin3a BO3MOXXHOI'O

CUMMCTPUHU MOJICKYII,

B3aUMOJICVCTBUS TEXHO-
JOTUM U OKpYXKarolleu
cpeasl

UCIIOJIb30BAaHUSl TEOPUU
CUMMETPUH  MOJIEKYI.
HaBpikamu  mHAMLIMPO-
BaHUs IUIOCKOCTEH, pac-
4yeTa IapaMmeTpoB die-
MEHTapHBIX SYeeK,
MEXIUIOCKOCTHBIX  pac-
CTOSHUH B KyOMYECKHX

KpUCTaJIJIaX Pa3IMYHOro

tuna. HaBbpIKaMu  BBI-
YUCJICHUA YIJIOB, IIpU
KOTOPBIX MMPOUCXOAUT

OTPaXEHUE PEHTICHOB-
CKMX JIy4el OT IIJIOCKO-
CTEW Pa3jInYHOrO THUIIA B
KpHCTaJLIaxX.
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2. Leab u MecTO TMCHUILUIMHBI B CTPYKTYpPe 00pa30oBaTe/bHON MPOrpaMMbl

Hucnunmuna «Cmpoenue seujecmeay OTHOCUTCA K 9acTH, PopMUPYyEeMON yIaCTHUKaMH 00pa-
30BaTeNIbHBIX OTHOIIEHU.
JucnummHa u3yvaercs Ha 2 Kypce B 4 cemectpe.
Lenn u3ydyeHus! TUCUUILTMHBL: 1EISIMU OCBOEHUS JUCHMIUTUHBI «Cmpoenue eeuyecmeay siB-
JISTFOTCS. U3YYCHHUE CTYJEHTaMHU aTOMHOTO CTPOCHHSI KPUCTAILIOB, 3aBUCUMOCTH (PU3HUECKUX U XH-
MUYECKHUX CBOMCTB OT UX COCTaBa U CTPOCHHUS, HOPMUPOBAHHE YMEHHUS MpeCKa3aTh MOBEICHUE
KPUCTAJTIMYECKHUX BEIIECTB MPU BHEIIHUX BO3/IEUCTBUSAX.




Jucuunnmna «Cmpoenue sewjecmeay OTHOCUTCA K 4acTH, pOpMHUPYEMON ydaCTHUKaMHU 00-
pas3oBarenbHbIX oTHOUIeHnH OOpa3oBaTeNbHOM MporpaMMbl OakalaBpuara 1Mo HarpaBlIeHHIO «XU-
mus, GU3MKA U MEXaHHKA MaTepHajioBy HAIpPaBICHHOCTH (MPOQHIIr0) MoAroToBKH «COBpeMEHHbIC
MaTepuaibl AJI1 MEAMLMHBI U IPOMBILUIEHHOCTH» M SBJISETCA AMCLUIUIMHONW 1O BbIOOpy. OHa
HaXOJUTCS B JIOTMYECKOM B3auMOCBs3u ¢ Apyrumu vactsmu OIl. Mcnons3yercs npruobpeTeHHas B
pe3ylbTaTe OCBOCHUS AMCIHILINH, BXOIANMX B 00s13aTenbHyt0 yacTh OIl ciocobHOCTh K 0000111e-
HUIO Hay4YHBIX pe3yJbTaTOB, K 00pabOTKe NaHHBIX 3KCIIEPUMEHTa, paboTe ¢ OTEUECTBEHHBIMHU U 3a-
pPYOE)KHBIMU HayYHBIMH MCTOYHUKAMHU, KOMMYHHKAOEIbHOCTh MU paboTe B KoJUIeKTHBE. HaBbIku
B HH(pOpMATHKE, BJIa/ICHUE MATEMaTUYECKUM MHCTPYMEHTOM NPUMEHSIOTCS IIPU PEILICHUH Hay4HO-
HCCIJIEI0BATEIbCKUX 3aay.

Jist OCBOEHUSI IUCIUILTMHBI HEOOXOIMMBI KOMIIETEHIINH, c(HOPMUPOBAHHBIE B PAMKax U3yde-
HUS CIELYIOIUX TACHUIUIAH:
1. oOmas xumwus (nepuoandeckuil 3axoH /I.JMI. MenneneeBa, cTpoeHue aToma, XUMHUYECKas

CBS3b U BaJICHTHOCTb);

HEOpraHu4ecKasi XMMusi (CBOWCTBA M CTPOCHUE DJIEMEHTOB);

OpraHuvecKas XuMus (CTepeOXUMHsL, KJIacCu(UKAIUSI OPraHMYECKIX COSAMHEHHH );
MaTemaTHkKa (BEKTOpHas ajureOpa, TEH30pbl, BbICIIAsi TEOMETPHS);

ok~ own

COBpeMEHHas (pu3nyuecKast XuMus (CTPOCHUE aToMa, JIEKTPOHHOE CTPOESHUE MOJICKYJIbI).
W3ydyeHne TUCHUIUIMHBI CTPYKTYpHasi XUMHS U KPUCTAIUIOXUMHSL HEOOXOAUMO JUIsl Tocie-
JYIOLEro M3y4eHMs] AUCUUILINHBI «Opranudeckas Xumus», «CnenuaibHble TJaBbl OPraHUnYeCKOu
XUMUI.

3. Conaep:xanue padoyeii mporpamMmbl (00beM JUCHUILUINHBI, TUIIBI M BHIBI y4eOHBIX 32a-
HATHI, y4eOHO-MeToAnYecKoe o0ecneyeHue CaMOCTOATeIbHOH PadoThl 00yYAKOIIHXCS)

Copepxanue paboueii mporpaMmsl npezactasieHo B [Ipunoxennn Ne 1.
4. MDoHJ OLIEHOYHBIX CPE/ICTB MO JMCHHUIIIMHE
4.1. llepevyeHb KOMNETEHIMI 1 HHAUKATOPOB IOCTUKEHUSI KOMIIETEHIHI C YKa3aHMeM CO0T-
HECEHHBIX ¢ HUMH 3aIVIaHNPOBAHHBIX Pe3yJIbTATOB 00yUeHMs N0 JucHUuIInHe. Onucanue
KPHUTEpHeB M KA OLeHMBAaHNUS Pe3y/JIbTATOB 00y4eHUs 110 M CHHILIMHE.
[IK-6 — CrocoOGHOCTh HCIONB30BaTh OOILIUE MPEACTABIEHUS O CTPYKType XHMHUKO-

TEXHOJOTHYCCKUX CUCTEM M TUIIOBBIX XUMHKO-TCXHOJOTMYCCKHUX MPOHCCCOB M MPOU3BOJACTB IJIA
aHaJIn3a B3aHMOﬂeﬁCTBHH TEXHOJIOTUH U 0pr>KaI0H.IeI71 Cpcabl

Konx m HanmeHo-
BaHUE HHIUKA-
TOpa T0CTHKE-

Pe3yabTaTsl 00yueHnust
10 AUCHHUILIHHE

Kpurepun onenuBanus

pe3yIbTaTOB OOYUECHHS

S KOMIIETEH- He 3aureno 3auTeHo

U
[IK-6.1.  3nath | 3HaTH: He 3naer: 3Haer:
oOmue npen- | CpoiictBa  KpucTauioB. | CBolicTBa KpuUCTaLIoB. | CBOMCTBA KPHUCTAILIIOB.
CTaBJICHUS 0 | 3aBUCUMOCTb  CBOMCTB | 3aBUCUMOCTb  CBOMICTB | 3aBUCHMOCTb  CBOWCTB
CTPYKTyp€ XMMH- | KPUCTAJIOB OT UX CTPO- | KPUCTAJJIOB OT UX CTPO- | KPUCTAIOB  OT  MX
KO- eHusl. EHUS. CTPOECHHS.
TEXHOJIOTHYE- Teopuro cummerpun Mo- | Teopuro cumMmerpuu | Teopuro CHUMMETPUU
CKUX CHCTEM U | JEKYJI. B3aumocss3p | Monekyn. BzaumocBssb | Monekys. B3aumocBssb

TUIIOBBIX XHUMHU-
KO-

TEXHOJIOTHYe-
CKHX TIPOIIECCOB

CUMMETPUU MOJICKYJIBI U
€¢ ONTHYCCKUX M Mar-
HUTHBIX CBOMCTB.

Teopuro CUMMETPUHU

CUMMETPHUHU MOJICKYJIbI U
€¢ ONTHYCCKHUX M Mar-
HUTHBIX CBOMCTB.

Teopuro CUMMETpUU

CUMMETPUU MOJICKYJIBI
H €€ ONTUYECCKHX H
MarHUTHBIX CBOMCTB.

Teopuro CUMMETpUU
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" IPpOU3BOJICTB

kpuctauioB. Kpucramio-
rpaduveckue  CHUCTEMBbI
KoopauHat. Bo3MokHbIE
U JCHCTBUTEIbHBIC TPAaHU
KPUCTAJJIOB. 3aKOH Ie-
apIx yucen. HHaekcsl
Mumnepa.  Kpucramio-
rpaduyueckue Kareropuu
U CHCTeMbl (CHHTOHUH)
KPUCTAJUIOB. OcHoBBI
PEHTTEHOBCKOM CHEKTPO-
CKOIIUHU, YCTPOMCTBO
PEHTTEHOBCKOM TPYOKH.
OcHOBHBIE  JU(paKLU-
OHHbBIE METOJIbl HCCIIE10-
BaHUsl KPHUCTAJUIOB: Me-
TOA TopomKka (METon
Hebas); meton Bpaiie-
HUS MOHOKpHUCTAJLJIA.

kpuctauioB. Kpucran-
aorpauecKue  CHUCTe-
Mbl KoopauHar. Bo3s-
MOXHbBIE U  JEHUCTBU-
TeNbHbIE TpPaHU KpH-
CTAJUIOB. 3aKOH IIEJIbIX
yucen. Manexcel Muii-
nepa. Kpucramiorpadu-
YecKUe KaTeropuu M Cu-
CTEeMBbl (CMHTOHUU) KpH-
ctayuioB. OCHOBBI PEHT-
TEHOBCKOM CIIEKTPOCKO-
WU, YCTPOMCTBO PEHT-
reHoBckor TpyOku. Oc-
HOBHBIE  JAU(PAKIHNOH-
HBIE METOJIbI HCCIIEO-
BaHUSA KPHUCTAJUIOB: Me-
TOJ TOpoLIKa (METojA
JleGas); Meron Bparile-
HUSI MOHOKPHUCTAJLIA.

kpuctamioB. Kpucrain-
norpaduuecKue CHUcTe-
Mbl KoopauHar. Bo3s-
MOXHbBIE U JICUCTBU-
TeNbHBIE TPaHU KpHU-
CTaJUIOB. 3aKOH LEJNbIX
yucenn. Uanexcer Mui-
nepa.  Kpucramiorpa-
(uyeckue KaTeropuu u
CUCTEMBbl  (CHHTOHUHM)
KpucTaioB.  OCHOBBI
PEHTT€HOBCKOW  CIIEK-
TPOCKOIUH, YCTPOHUCTBO
PEHTTEHOBCKOM TPYOKH.
OcHoBHble Tudpaxu-
OHHBIE METOJBI HCCIIe-
JOBaHMSI  KPUCTAJLIOB:
METO/J] MOpoLIKa (METOA
JleGas); meron Bpaiie-
HUSI MOHOKPHUCTAJLJIA.

I[IK-6.2. Ymeth -
HCII0IL30BaTh
MOJIy4YEHHBIE
3HaHUS TpU pea-
JU3ald  THUIIO-
BBIX XHUMHKO-
TEXHOIOTHYE-
CKHX TTPOIIECCOB

Ymers:

Onpenenars CUMMETPHUIO
MOJIEKYJI:  ONpPENENSTh
AJIEMEHTBl  CUMMETPHH,
npucyIre MOJIEKYIIe,
ONpEAeNsATh  TOYEUYHYIO
TpyOIny CHUMMETPUU MO-
nekynel.  Vcnons3oBaTh
TEOPUI0 CUMMETPUU IS
MpeACKa3aHusl HATMYUS Y

MOJIEKYJIBI  ONTHUYECKUX
CBOMCTB MW JHUMIOJBHOTO
MoMmeHTa.  OmnpenensTsb

TUN KyOMUYeCKOHM KpHu-
CTAJJIMYECKON PEUIETKH.
Haxonute mHaekcel rpa-
Hell KyOudeckux perie-
TOK. Bpraucnate mnapa-
METPbl  AJIEMEHTapHBIX
A4YEeK, MEKIUIOCKOCTHbBIE
paccrosinus. OnpenensaTh
YIJIbI, IPU KOTOPBIX MPO-
UCXOIUT OTpakeHHE
PEHTTEHOBCKUX JIy4ell OT
IIJIOCKOCTEN  pa3InNyHOTO
TUIIA B KPUCTAJUIAX.

He ymeer:

Onpenensitb  CUMMET-
PHUIO MOJIEKYJ: Ompene-
JSTh 3JIEMEHTHl CUMMET-
puy, MpuUCylUE MoJe-
KyJe, OIpeaensiTh To-
YEUHYI0 TpyNIy CHUM-
MeTpuu Mouiekyibl. Hc-
10JIb30BATh TEOPHUIO
CUMMETpUU [UIsl Tpen-
CKa3aHMUs HAIU4Ms Y
MOJIEKYJIBl ~ ONTUYECKUX
CBOMCTB M JUIOJIBHOTO
MoMmeHTa.  Onpenensrsb
TUI KyOM4YecKoW Kpu-
CTAJUINYECKON PEIIECTKH.
Haxoaute mHIEKCH Tpa-
Hel KyOumdeckux pelie-
TOK. BplumciaTe mnapa-
METpPbl  JIEMEHTapHbIX
SYEEK, MEKIIIOCKOCTHBIE
paccrostHusa.  Omnpene-
JIATH YIJIBI, IPU KOTOPBIX
IIPOUCXOJUT OTPaXKEHUE
PEHTI€HOBCKHUX  JIy4eH
OT IUIOCKOCTEM pa3yiny-
HOTO TWUIa B KpHUCTaJ-
nax.

Ywmeer:

Onpenensatb  CUMMET-
pHIO MOJIEKYII: oIpeje-
JSATh  3JEMEHTHl CHUM-
METpHUH, MPUCYILIUE MO-
JeKyJe, ONPEEIATh
TOYEUHYIO rpymniy
CUMMETpPUU MOJIEKYJIBI.
Hcnonp3oBate TEOpHIO
CUMMETpUHU [UIsl Tpe.-
CKa3aHUs Halu4us Yy
MOJIEKYJIBl ONTHYECKUX
CBOMCTB M JUIIOJIBHOTO
MoMeHTa. OnpenensTh
TUI KyOMYecKOM KpHu-
CTAJUINYECKOW  perer-
k. HaxonuTe MHOEKCHI
rpaHeu KyOM4ecKHnx
pewieTok.  Beramciars
rapaMeTpsl dJIeMeHTap-
HBIX S4YE€EK, MEXKILIOC-

KOCTHBIE  PacCTOSHUS.
OmnpenensTs yribl, MpH
KOTOpPBIX  NPOMCXOIUT

OTPaK€HHWE PEHTIE€HOB-
CKHX JIy4€l OT ILIOCKO-
CTEW pa3IMYHOr0 THIA
B KpUCTaJlIax.

IIK-6.3. Bmanets
HAaBBIKAMH  TE€O-
PETHUECKOTO
aHajau3a
MO>KHOTO

BO3-
B3au-

Buagers:

Hablkamu omnpeneneHus
IPYIII CUMMETPUHU MOJIE-
KyJI, MCIIOJIb30BAaHNUSA
TEOPUU CUMMETPUU MO-

He Binapneer:

HaBsikamu omnpenenenus
IPYIIl CUMMETPUM MO-
JIEKyJ, HCIIONb30BaHUs
TEOPUU CHUMMETPUHU MO-

Bnaneer:

HaBeikamu  omnpenene-
HHS TPYINI CUMMETPUU
MOJIEKYJI, HCIOJb30Ba-
HHSI TEOPUU CUMMETPUU
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MOJICUCTBUS TEX-
HOJIOTUH U OKpY-
YKAIOIIEH Ccpeabl

nekyn. HaBbikamu uHAU-
LHUPOBAHUS TUIIOCKOCTEM,
pacuera apaMeTpoB
AIIEMEHTApHbIX  SYEEK,
MEXIUIOCKOCTHBIX  pac-
CTOSHUI B KyOHMYECKUX
KpUCTAJJIaX Pa3IMYHOTO
tuna. HaBbikamMu BbIYmMC-
JICHUS YTJIOB, MIPH KOTO-
pPBIX TMPOUCXOIUT OTpa-
JKEHHUE  PEHTI€HOBCKUX
Jy4ell OT IUIOCKOCTEH
pa3IMYHOTO TUIIA B KpHU-

nekyn. HaBblkamMu WH-
TULUAPOBAHUSL  TIOCKO-
CTEH, pacyera mapamerT-
POB 2JIEMEHTAPHBIX sUe-
€K,  MEXIUIOCKOCTHBIX
paccTossHUH B KyOuue-
CKMX KpHUCTalUlax pas-
auyHoro tuna. HaBbika-
MU BBIYUCIICHUS YIJIOB,
P KOTOPBIX IMPOUCXO-
JTUT OTpa)X€HUE pEHTre-
HOBCKHX JIy4€H OT ILIOC-
KOCTEH pa3jIuyHOro TUIa

Mojekysa.  HaBbeikamu
WHIULMPOBAHUS  IJIOC-
KOCTEH, pacyeTra mapa-
METPOB 3JIEMEHTAPHBIX
SIYEEK, MEXKIUIOCKOCT-
HBIX PAacCTOSIHUM B Ky-
OMUYeCKUX KpucTaiax
pa3In4yHOro TUIIA.
HaBbikamu BbIYMCIIEHHS
YIJI0B, IIPpU KOTOPBIX
IPOUCXOAUT OTPAKEHUE
PEHTIC€HOBCKHUX  JIy4eH
OT IJIOCKOCTEH pa3iiny-

cTajuiax.

B KpUCTaJlax.

HOro TUIla B KpUCTAJI-
Jax.

KputepusiMu OLEHHBAHUS TIPU MOOYIbHO-PEUMUHS080U CucheMe SBISIOTCS OaJlIbl, KOTO-
PBIC BBICTABJIAIOTCA NPCIOAABATCIIEM 3a BUABI ACATCILHOCTH (OIIGHOLIHBIG CpeI[CTBa) II0 UTOramM
W3yUYCHUS MOJyJel (pa3/ieioB JUCIUIUIMHBI), IEPEUNCIICHHBIX B PSUTUHT-TUIAHE AUCIUIUINHBI (015
3ayema. TEKYIIMH KOHTPOJIb — MakCUMyM 50 OayiioB; pyOeXHBIN KOHTPOJIb — MakcumMyMm 50 Oai-
JIOB, TIOOIPHUTENbHBIC OaJUTbl — MakcuMyM 10).

[Ixasnbel olleHNBAHUA:

3auTeHo — oT 60 10 110 peiTrHTOBBIX O0a/mI0B (BKIH0Yas 10 mMOOmpUTENbHBIX OAJITIOB),
He 3a4TeHO0 — OT 0 710 59 peUTUHTOBBIX OAJIOB).

4.2. TunoBble KOHTPOJIbHbIE 32/IaHUSI HJIH HHbIE MAaTepPHAaJIbl, He0OXO0IMMbIe /1JIs1 OIleHUBAHUS
pe3yJabTaTOB 00y4eHHs MO IMCUMILIHHE, COOTHECEHHBIX ¢ YCTAHOBJIEHHBIMH B 00pa3oBa-
TeJbHOM MPOrpaMMe HHIUKATOPAMH A0CTHKEHNUsI KoMIeTeHIuii. MeToau4eckue MaTepua-
JIbl, OTIpeieJIAIoNUe MPOLeAyPhbl OLleHUBAHUS Pe3yJIbTATOB 00y4YeHH MO IMCUMUILIHHE.

Koa u HauMeHOBaHNe HH/U-
KaTopa 10CTHKCHUA KOMIIEC-
TCHIIUHU

Pe3yabTaThl 00y4eHus no auc-
HMILJIMHE

OuneHounblie cpeacrea

[1K-6.1. 3nate obmue npen-
CTaBJICHUA O CTPYKTYpE XU-
MHUKO-TEXHOJIOTUYECKUX CH-
CTEM U THIIOBBIX XHUMHKO-
TEXHOJIOTHYECKHX  MpOIlec-
COB W TIPOU3BOJICTB

3HaTh:

CBoiicTBa KPHUCTALJIOB. 3aBUCH-
MOCTbh CBOMCTB KPHCTAJIJIOB OT MX
CTPOCHHSI.

Teoprto CUMMETPUU MOJIEKYIL.
B3auMocCBs3bp cHMMETpHUH MOJIE-
KyJdbl U €€ ONTUYECKUX U Mar-
HUTHBIX CBOMCTB.

Teopruro cUMMETpPUM KpHUCTa-
JIOB. Kpucrannorpapuueckue
CUCTEMBI KOoOpAMHAT. Bo3Mox-
Hble M JEWCTBUTEIbHBIE TI'PaHU
KPUCTAJIJIOB. 3aKOH IENbIX YH-
cen. Unnexkcsr Mumnepa. Kpu-
cTajulorpaguuecKkue KaTeropuu
U CUCTEMBbI (CHHTOHMM) KpUCTaJ-
710B. OCHOBBI PEHTTEHOBCKOM
CIIEKTPOCKOIIHH, YCTPOMCTBO

Pemienue 3a4aa4, KOJUIOKBUYM
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pEHTreHOBCKON TpyOKku. OCHOB-
HbIC JAU(PPAKIIMOHHBIE METOBI
UCCIICIOBAHHST KPUCTAJUIOB: Me-
ton mopomka (Meron JlebGas);
METOJI BpAIllEeHUs MOHOKpPHUCTAJI-
a.

IIK-6.2. YMeTh HCIIONB30BaTh
MOJIyYeHHbIC 3HAHUS MPU pea-
JIN3allid  THIOBBIX XHUMHKO-
TEXHOJIOTHYECKUX MPOIECCOB

VYMeTh:

Onpenenarb CUMMETPUIO MOJIe-
KyJ:  ONPEACNSATh  DJIEMEHTHI
CHUMMETpPHUH, MPUCYILHUE MOJIEKY-
Jie, ONpeensTh TOUCUHYIO TPYII-
My CHMMETPUU MOJeKyJbl. Hc-
MOJIb30BaTh TEOPUIO CUMMETPUU
Il TIpe/CKa3aHus HAIUYUS Yy
MOJIEKYJIBI ONTHYECKUX CBOMNCTB
W JUNOJbHOrO MoMeHTa. Ormpe-
JeNSATh TUN KyOWYeCKOW Kpu-
CTAJUIMYECKON pemreTku. Haxo-
JIUTh WHIEKCHI TpaHed KyoOuue-
CKUX peleTrok. Berumcisate ma-
paMeTpbl 3JEMEHTApPHBIX SUYEeK,
MEKIUIOCKOCTHBIE ~ PACCTOSIHUA.
Ornpenensars yriibl, TP KOTOPBIX
MPOUCXOIUT OTPAKEHUE PEHTIe-
HOBCKHMX JIyded OT IUIOCKOCTEH
Pa3JIMYHOTrO TUIIA B KpUCTAJIIaX.

Perienue 3amad, KOHTPOJIbHASL
pabota

[IK-6.3. BmameTs HaBBIKAMHU
TEOPETUYECKOTO aHajau3a
BO3MOKHOT'O B3aMMOJICHCTBHS
TEXHOJIOTUM U OKpYXKarolen
cpeasl

Bnaners:

HaBblkamu omnpezneneHust Tpynm
CUMMETPUU MOJIEKYJ, HCIOJb30-
BAaHMS TEOPUU CUMMETPUHU MOJIE-
KYJIL. Hasrikamu WMHAUOHUPOBAHUA
MJIOCKOCTEM, pacuera napaMmeTpoB
SJICMCHTAPHBIX AYCCK, MCKIIIOC-
KOCTHBIX PACCTOSIHMM B KyOude-
CKMX KpHUCTaUIaX Pa3JIMYHOTO
tuna. HaBblkamMu  BBIYMCIIECHUS
YIJI0B, IPpHU KOTOPBIX MMPOUCXOANUT
OTpa)KEHUE PEHTI€HOBCKUX JTy4ei
OT TJIOCKOCTEW Pa3JIM4YHOrO THUIIA
B KpHUCTaJUIaX.

Pemenne 3ana4, KOHTpOJIbHAA
pabota




PedTHHT — nUIaH AU CUUIIIMHbI
CrpocHuE BEIIeCTBA
Hamnpasnenue moaroroku: 04.03.02 Xumus, Gpusnka u MexaHuKa MaTepUaAIOB
Hamnpasnennocts (mpoduis) moaroroBku: CoBpeMEHHbIC MATEPHUAIIBI IS METUITUHBL U TIPOMBIIII-
JICHHOCTH
Kypc 2, cemectp 4

. bamn Yuco 3axa- bannel
Buabl yue6Hoii 1eATeJbHOCTH CTY/IeH- .
TOB 33 KOHKDETHOE HHH 38 ce- MuHnumanssbii | MakcuManbHbIN
3a7iaHue MecTp
MoayJib 1:Teopusi CHMMeTPHH
Texkymmii KOHTPOJIb: 25
1. AynuTopHas paboTa: akTuBHas paboTa 1 5 0 5
Ha CeMMHapax, pelieHue 3a/1a4
2. TecTOBBIN KOHTPOJIb: KOJUIOKBUYM 10 2 10 20
PyGeskHbII KOHTPOJIb: 25
1. IlucpMeHHasi KOHTPOJIbHAs paboTa 25 1 20 25
MonayJib 2: cucTeMaTHKA M METO/IbI HCCJIeI0BAaHUSI KPUCTANIOB
Texyuiuii KOHTPOJIb: 25
1. AynuTopHas paboTa: akTuBHas paboTa 1 5 0 5
Ha CeMMHapax, pelieHue 3a/1a4
2. TecTOBBIN KOHTPOJIb: KOJUIOKBUYM 10 2 10 20
PyGesKHbBII KOHTPOJIb: 25
1. IlucpMeHHast KOHTPOJIbHAs paboTa 25 1 20 25
IMoompuTeabHbIE HALITBI: 10
ITocenmaeMocTh (6a/1J1bI BHIYUTAIOTCS U3 0011el cyMMbI HAOpPAHHBIX 0aJ1710B)
1. TloceuieHue JEKIMOHHBIX 3aHs- 0 —6
THI
2. Tlocemenue npakTuyeckux (ce- 0 -10
MHUHAPCKUX, JJAOOPATOPHBIX 3a-
HATHH)
HTOroBblii KOHTPOJIb
3auer
Bcero: 110
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3agaun
[IpenHa3zHaueHbl IS TEKYyIIEH MPOBEPKHA YMEHUI MPUMEHSThH MOJyUYCeHHbBIEC 3HAHUS IS pe-

IIEHUS 33]1a4 110 U3YYCHHOW TeMe, a TaKKe VIS BHIMOJHEHHUS JOMAIIHUX 3aJaHui C LEIbI0 YCBOE-
HUS U 3aKPEIUICHUS IPOHCHHOTO MaTepHaia.

IIpumeps! 3a1ay:

1. Ompenenute Bce 3JIEMEHTHl CUMMETPUU MOJEKYJIbI BOAbL. [loKa)kuTe, UCIIONIBb3Yysl TEOPHIO
CUMMETpPHH, YTO MOJIEKYJIa BOABI MOXKET OBITh MOJISIPHOIA.

2. YCTaHOBUTE HAIMYME OCH COOCTBEHHOTO BpAIIECHUS B MOJIEKYJIE aMMMaKa, ONPEACIIUTE
3JIEMEHTApHBIN YTOJI IOBOPOTA U MOPSAOK 3TOH OCH.

3. Ompenenute Bce IEMEHTHI CUMMETPUHU MOJIEKYIIbl OeH3oua. [lokaxure, NCIIONIb3Ys TEOPUIO
CUMMETPHUH, YTO MOJIeKyJIa O€H30J1a HE MOXKET OBbITh MOJIIPHOIA.

4. ]JlokaxkuTe, 4TO B MOJIEKYJIe ME€TaHa IPUCYTCTBYET TaKOH 3JIEMEHT CUMMETPHUU KaK OCh He-
COOCTBEHHOTO BpallleHHsl. Y CTAHOBUTE MOPSIIOK 3TOH OCH.

5. Ompenenure Bce 3IEMEHTHl CUMMETPUM MOJIEKYJbl rekcadropuna cepsl. [lokaxwure, uc-
MOJIB3YSI TEOPHIO CHMMETPHH, YTO MOJIEKYJIa TeKcadTOpHIa cepbl HE MOXKET OBITh ONTHYE-
CKU aKTHUBHOM (XUpaJbHOMN)

Kpumepuu ouenku (¢ 6annax):

- 1 Gann BBICTABISIETCS] CTYJEHTY, €CIU CTYJEHT CaMOCTOSATENIbHO PEIINII TTOCTABJICHHYIO 3a-
Jady, UCToab3ys (OpMYIbl U 3aKOHBI IO M3yYEHHOW TeMe MarepHala, JOIycKas HeOOIbIIe He-
TOYHOCTH;

- 0 6armIoB BBICTABISIETCS CTYACHTY, €CIIM CTYACHT HE CIIPaBWIICA C 3aJladyeid, MPOJAEMOHCTPHU-
pPOBaB HE3HAHUE MIPOUIEHHOTO MaTepHaa.

KossokBuym
B xozxe komnmokBuyma ocymiecTBisercs Oeceqa mpemnogaBaTelis co CTYACHTOM 0 BOPOcam
MPOMICHHON TEMBI, C IEJIbI0 ONpe/ieNieHNs 3HaHUU cTyneHTa. KoJITOKBIYM MOXET CIyKUThb (op-
MOW HE TOJIBKO MPOBEPKHU, HO Y MTOBBILIEHUS 3HAHUHN CTYIEHTOB.

IIpumepHBIe BOIPOCHI K KOJUIOKBHYMAM:
Kommoxsuym Ne 1
1. JlaiiTe ompeneneHne MOHATHIO «OMepalnus CUMMETPUM», KaKUM (Urypam MPUCYLIH OTKPbI-

TBIC OIICpall, KAKUM — SaKpI)ITBIC?

2. UYrto Takoe MoBOpoTHAst ock cuMMeTpuu? UTo ompenenser mopsaok ocu? Kakoit yroi moso-
poTa BOKPYT OCH CHMMETPHUH HA3BIBAETCS JIEMEHTAPHBIM?

3. Uto Takoe och HECOOCTBEHHOTO BpamieHusI? Kakum 3JeMeHTaM CUMMETPHUH SKBUBAJICHTHBI
OCH HECOOCTBEHHOT'0 BpaIlleHus 1-ro u 2-ro mopsikoB?

Komnoksrym Ne 2
1. Yro Takoe psj, mapameTp psijia, CeTKa, siueiika peleTky, Kpuctaueckas pemierka? Uro

TaKO€ TPAHCIALUA?

2. Yro Taxoe mpoctas popma? Yto Takoe MoHO3ip? Kakue mpocTeie (opMbl Ha3bIBAIOTCS 00-
IIMMHU ¥ YacTHBIMH? UTO Takoe 3aKphIThle U OTKPHITHIE MpocThie ¢popmbl? Kakue mpocTtoie
¢dopmbl Bbl 3HaeTe?
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3. CdopmynupyiiTe 3aKoH 1ebIX ynced. Kakyro rpanb Ha3bIBAIOT eAMHUYHOU? UTO HA3bIBAIOT
HHJeKcaMu Muiiepa, Kak UX ONpeestsitoT?

4. Kakue 31eMeHThl CHMMETPUU Ha3bIBalOT OTKPBITEIMU? Kakue 3akpbiThiMu? HazoBute ux u
OMUIIINTE, KAKHE CUMMETPUYECKUE ONIEPALITH UM COOTBETCTBYIOT.

5. Uewm oTinuaroTcs Kpucrawiorpaguueckie CUCTeMbl KOOPAUHAT OT JiekapToBbix? Kak BbIOU-
paroTcst Kpuctauiorpadguyeckue CUCTeMbl KOOpIUHAT?

6. Kakue xareropuu KpucTauioB Bbl 3HaeTe? Ha kakue CHHTOHUM MOAPA3JIEISIIOTCS 3TH KaTe-
ropun?

7. Kak ompenenstorcsi MeTalInyeckie, KOBaJICHTHbIE M HOHHbBIE paanychl? OT 4yero oHu 3aBU-
caT?

Komnoksuym Ne 3
1. Onwumute ycTpoHCTBO M MPUHIUT pabOTHl pEHTTEHOBCKOM TPYOKH.

2. Tlpu KakuX YCJIOBHSAX C MOMOIIBIO PEHTTEHOBCKOW TPYOKH MOXHO IMOJTYYUTh MOHOXpPOMa-
TUYECKOE, XapaKkTepucTuueckoe uainydenue? OT 4ero 3aBUCUT UX COCTaB?

3. IpuBemute ycnoBus audpakiuy peHTTCHOBCKUX Jy4el Ha Kpuctamiax. [Ipu kakom ycio-
BUU OyleT HaOJII0JaThCs OTPaKCHUE PEHTTCHOBCKUX JIydei OT Habopa IUIOCKOCTEH ¢ WH-
nexcamu hkl. Kakoe ypaBHeHHE CBSA3bIBACT MEXIy COOOU PacCTOSHHE MEKIY TIOCKOCTIMHU
B KPUCTAJUIC U YTJIOM, IMPHU KOTOPOM MPOHUCXOIUT OTPAXKCHUE PEHTTCHOBCKUX JIyUeH C JJTH-
HOH BOJHBI A?

4. Onummre TakoW METOJ| PSHTTEHOCTPYKTYPHOTO aHallM3a, Kak METOJ BpamieHus. B kakumx
CIIy4asix €ro MCIOIb3YIOT, YTO OH IMO3BOJISICT YCTAHOBUTH?

Komnoksuym Ne 4
1. Kak mpoucxoIuT deperioBaHHE CIIOEB B T€KCAaroHaJIbHOW IUIOTHeHIIEeH ynakoBke? CKOJIbKO

CJIOEB B HEU BBIIETAIOT?

2. Kaxk npoucxoIuT 4epeoBaHUE CI0EB B KyOHUecKo# ruioTHelel ynakoBke? CKOJIBKO clo-
€B B HEW BBIJEISIOT?

3. Kakwue TUTBI MyCTOT, UMEIOIIMXCS B INTOTHEHUIITNX YITAKOBKaX, BBl 3HaeTe? CKOJIBKO U KaKMX
MyCTOT MPUXOJAUTCS Ha KK aToM B ymakoBke? KakuM oOpa3oM MpOMCXOIUT YKIaIKa
MOHOB B MOHHBIX KpucTaiuiax? Kakue orpaHuyeHus: HaKJIaJbIBAIOTCA Ha pa3Mepbl MOHOB,
3aMOHAIONIMX PA3JIUYHbIE TYCTOTHI?

4. Yto takoe nmonumopdusM? IIpu kakux TemmepaTrypax yCTOWUYUBBI OoJiee MIIOTHO yITaKOBaH-
HbIE CTPYKTYpBI, a IpH Kakux — MeHee? Kak 0003Ha4al0TCsS pa3iuyHbie MTOTUMOPGHBIE MO-
TuUKAUU OJTHOTO U TOTO K€ BeriecTBa?

5. Ha kakue rpynmbl MOApa3EIsIFOTCS MOTUMOpP(HBIE MpeBpalleHus, KOTOPhIE MPOUCXOMAST
MPU U3MEHEHUH TEMIEPATyphl, HO MPU MOCTOSTHHOM naBiieHnn? Kak COOTHOCHTCS TOUYKa
repexo/ia u3 OAHOM MOAU(UKAITUN B APYTYIO C TEMIIEPATypOH TIIaBICHUS BeliecTBa?

6. IlepeuncnuTe CTPYKTYPHBIC THITHI TOJUMOP(GHBIX TPEBPAIICHUN.

Kpumepuu oyenku (6 6annax):
- 8-10 6anoB BHICTABISETCS CTYACHTY, €CIIM Ha BCE BOIIPOCHI JaHBI MTOJHBIC M HCUYEPIIHIBA-
IOIIIE OTBETEHI;
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- 6-8 GayJIOB BBICTABIISIETCS CTY/ICHTY, €CJIM Ha BCE BOIPOCHI IaHBI HE MOJIHBIE OTBETHI;
- 3-5 GayJI0B BBICTABIISIETCS CTY/ICHTY, €CJIM HE Ha BCE BOMIPOCHI JaHbI IOJIHBIE OTBETHI;
- 0-2 GaJn BBICTABISIETCA CTYACHTY, €CIIM HE HA BCE BOIPOCHI ITAaHBI OTBETHI.

KounrpoJabsHas padora
Ornucanne KOHTPOJIHbHOM PaOOTHI:
CpencTBo MpoBepKH YMEHUN MPUMEHSTH MOJIyY€HHbIE 3HAHUS JUJIS PEIlieHus 3a/1a4 ONpe/IesIeH-

HOro TUIia 1mo T€éM€ W pasaciy, COCTOUT U3 HEOOJIBIIIOTO KOJIMYECTBA Cp€aAHUX I10 TPYAHOCTHU BO-
IIpOCOB, 3aaa4 UJIN 3a,I[aHHI>’I, Tpe6yIOH_II/IX MoKCcKa 00OCHOBAHHOI'O OTBETA.

[Tpumep BapuanTa KOHTPOJIBHON paboThI Ne 1:

BAPUAHT Ne 1
Onpez[eJmTe BCC JJICMCHTBI CUMMCTPHUHU CIICAYIOIIUX MOJICKYII. yCTaHOBI/ITe, K KaKuM TO-
YCYHBIM I'pylIiaM CUMMETPUU OHU OTHOCATCS, a TAKKC OLICHUTC UX MOJAPHOCTD U XUPAJIbHOCTb.

a)
o, S Wl
‘Al /AI'\
Cll \CI Cl
0)
M
o 0
N
o//c C\o
/
H
B)
r)
cl.. al
‘B—B
a”

Cl

[Ipumep BapraHTa KOHTPOJIBHON paboThI Ne 2:

Bapuanr 1
1. Ha mopomikoBoii peHTreHorpaMme MonubO/eHa oTpaxkeHus HaOmonaercs moxa yrimamu 20,25;
29,30; 36,82; 43,81; 50,69; 58,00; 66,30° u mox GoabIMMU yIJIaMH, KOTJIa MCIIOIb3yeTCs U3yde-
Hue Menu (1uHA BonHbI paBHa 1,5405 A). a) B kakoit KyOGH4ecKoii peleTke KpHCTaLIH3yeTCs MO-
mubnen? 6) KakoBo pedpo snemenTapHoii siueiiku? B) KakoBa miotHocTs Monubaena?
2. AnromMuHUI 00pa3yeT TpaHEIeHTPUPOBAHHBIE KYOMUECKHE KPHCTAUIBI; peOpo AIeMEHTapHON
sueiiku pasHo 4,050 A pu 25°C. BeIunciuTs: a) TUIOTHOCTh AJTFOMUHMSI TIPH 3TON TeMIiepaTtype; 0)
paccrosinus Mexay mnockoctsmu (300), (220) u (111).
3. Kpucramibsl XJI0prucTOro, OpOMUCTOTO U HOAUCTOTO I1€3UsI UMEIOT MPUMHUTHBHYIO KYOUYECKYIO, a
HE B3aWMONPHUKAIOIIYIO TPaHEIEHTPUPOBAHHYIO PEUIETKY, KaK BCE TaJIOTCHHBI MIETOYHBIX Me-
Tannos. Pe6po snemenTapHoii siueitku CSCl pasno 4,121 A.
a) Kakosa morHocts CSCI?
6) Beruamcnuts pagmyc CS', TPeaNonoXuB, YTO MOHBI KACAIOTCSA MO AMATOHANM JJIEMEHTApHOI
sueiiku 1 uto paauyc unona Cl” pasen 1,81 A.
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4. Kpucramt Boibppama umeeT 00beMHOIICHTPUPOBAHHYIO KYOMYECKYIO PEIIeTKyY. 3Hasl, 4TO IJI0T-
HOCTBH BOJIb()pama coctapisieT 19,3 r/cM> BBIMHCIIUTD:

a) pebpo AIeMEHTapHON SUCHKH;

0) d200, d110 1 d222.

Onucanue MCTOAUKH OLICHUBAHUA:

[TonroronenHas U odopMJIeHHAas B COOTBETCTBHHM C TPeOOBAaHUSMHU KOHTPOJIbHAs paboTa
OLICHUBAETCS IO CJICIYIOLIUM KPUTEPHUSIM:

- 3HaHUA U YMEHHS Ha ypoBHE TpeOOBaHUU cTaHIapTa JaHHOW JUCIUIUIMHBL: 3HaHUE (aKTH-
YECKOIo MaTepuaa, yCBOeHUE O0IUX TOHSTHIA;

Kpumepuu oyenku (8 oannax):

- 20-25 6a10B BBICTABIIACTCS CTYICHTY, €CIIU CTYACHT CaMOCTOSTENILHO U MPABHIBHO PELIIII
BCE 3a/1a4M BapUaHTa, UCHOJIb3YS (POPMYJIBI U 3aKOHBI 110 H3YYEHHOH TeMe MaTepuaia, MOryT ObITh
JOMYIIECHBI HEOOJIBIINE HETOYHOCTH;

- 15-19 GamioB BBICTABIACTCS CTYACHTY, €CIIHM CTYACHT CAMOCTOSTEIBHO M IMPABUIBHO PEIIHII
OOJIBIIIYIO YaCTh 33]]a4 BAPHAHTA, UCIIOJIb3Ysl (POPMYJIBI M 3aKOHBI [10 U3YYCHHOW TeMe MaTepHaa;

- 14-10 6amIoB BBICTABISCTCS CTYACHTY, €CIIH CTYACHT CAMOCTOSATEIBHO M MPABUIBHO PEIIHIT
MOJIOBUHY 33j1a4 BapUaHTa, UCIOIb3ysl (OPMYIIbI U 3aKOHBI 110 U3YYCHHOW TeMe Marepuana; JI0my-
CTHJI HECKOJIBKO CYLIECTBEHHBIX OIIMOOK. 3aMETHBI POOEIIbl B 3HAHUHM MaTePHANa;

- 0-9 GayIOB BBICTABISCTCS CTYACHTY, €CIIU CTYACHT CAaMOCTOSITEIBHO M TPABHIBHO PEIIII
MEHee TTOJIOBHHBI 3a]a4 BapUaHTa, UCIOIb3YS (OPMYJIb ¥ 3aKOHBI [0 U3YUYSCHHOW TeMe MaTepHaa;
JOIMYCTHJI HECKOJIBKO CYIIIECTBEHHBIX OIMOOK. 3aMETHBI IPOOEIIbl B 3HAHUU MaTepHaa.
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5. YueOHo-MeToAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCITUTIIHHbI

5.1. IlepeyeHb OCHOBHOI U 1OTIOJHUTEIbHON y4eOHOM JUTEepaTypbl, HEOOX0AMMOM

AJI51 OCBOCHMS AU CHHMILINHBI
OcHoBHas JIuTEepaTypa:

Eropos-Tucmenko FO.K. Kpucrammorpadbust u kpucramioxumus: yaeOnunk. — M.: KJV,
2005. — 592 c.: u.

bokwuii I'.b. Kpucrannoxumus. M.: Hayka, 1971. 400 c.

Cuzosa O.B., IBanoBa H.B., Banun A.A. MonekynsipHas CAMMETpUsI B HEOPTaHUYECKOU U

KOOPJAMHAIIMOHHOW XHWMHH: ydeOHOe rocobme. — 2-¢ m3z., nepepad. U mom. — CII6.:
Jlanw, 2016 . — 276 c. JlocTyn K TEKCTY 3JIEKTPOHHOIO M3/JIaHHS BO3MOXKEH uepe3 DIIeK-
TPOHHO-OMOJINOTEYHYIO CUCTEMY «Jlanb»:

https://e.lanbook.com/book/76285?category_pk=3868#book_name .
Aneesa JL.H., Iunenxo T.A. Kpucramnorpadus 1 KpUCTAUNIOXUMHUSL: MTPAKTUKYM JUISL CTY-

JIEHTOB XUMU4eckoro ¢akynprera. OMckuil rocygapcTBeHHsblii yausepcuretr um. ®.M. Jlo-
croeBckoro, 2013. 44 c¢. JIocTymn K TEKCTY JIEKTPOHHOI'O M3JaHUS BO3MOXKEH uepe3 DJIeK-
TPOHHO-OMOJIMOTEUHYIO CUCTEMY «JIanp»
https://e.lanbook.com/book/75422?category_pk=3868#book_name

JonosHuTeILHAS JIUTEpPATypAa:

Kampbimos B.M., Mupomnukosa E.I'., Tataypos B.II. Ctpoenue Bemecta : yuebHOe 110-
cobwue 3-e u3a., uctp. U nom. — CII6.: JIans, 2018. — 236 c. JlocTym K TEKCTY 3JEKTPOH-
HOTO U3JJaHHUS BO3MOXKEH Yepe3 DIEKTPOHHO-ONOIHOTEUHYI0 cUCTeMY «JIaHby:
https://e.lanbook.com/book/105983

Crtpoenue BemiecTBa. CTpoeHHE KPUCTAIIOB [DIEKTPOHHBIN pecypc] : y4eb. mocodbue —
OnekTpoH. gad. — MockBa: MI'TY um. H.3. baymana, 2010. — 35 ¢. — Pexxum nocryna:
https://e.lanbook.com/book/52473 . — 3ari. ¢ skpaHa.

3opkuii [I.M. CummeTpust MOJIEKYH M KpUCTAJUIMYECKUX CTPYKTYp. M. M3n-8o MI'Y, 1986.
232c.

3opkuii I[1.M. 3amayHuK MO KpUCTAIIOXUMHUM M Kpuctamnorpapuu. M.: Mza-so MI'Y,
1981. 40c.

KemnOen /Ixx. CoBpemennas obmas xumus: B 3 T. M. Mup, 1985. T. 1.

5.2. llepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « AHTEepHET» U

nporpaMMHOIo 06ecneqennﬂ, HCOﬁXOI[I/IMbIX AJId OCBOCHHUA JUCHUIIJIMHBI

Humepnem pecypcul:

1.

© N oA WD

10.

Hayunast snextponnas oubiauoreka: http://www.elibrari.ru

. Poccwuiickas rocymapctBenHas ouoanoreka: http://www.rsl.ru

bubmmorexa MI'Y um. M.B. Jlomonocosa: http://www.lib.msu.su/
DnekTpoHHO-0MOIMoTeuHas cuctema Znanium.com: http://znanium.com/index.php/
bubnunorexa baml'V: www.bashlib.ru
http://chembaby.com/wp-content/uploads/2014/06/xrd.pdf
http://chembaby.com/uchebnye-materialy/xim/4-kurs/kristalloximiya/
http://crystchem.ru/programs.htm
http://icchair.niic.nsc.ru/files.shtml

https://studfiles.net/preview/1976359/
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IIpoepammmuoe obecneyenue:
1. Tlaker oducHbx mpuioxenuid npodeccronanbuoro yposus OfficeProfessionalPlus 2013
RussianOLPNLAcademicEdition Ne 0301100003613000104-1 ot 17.06.2013 .

2. Cepsepnas omnepauuonnas cucrema Windows Server Standard 2012 Russian OLP NL
AcademicEdition 2Proc Ne 0301100003613000104-1 ot 17.06.2013 .

3. OmeparonHas cucrema s nepcoHanbHoro kommeiotepa Win SL & Russian OLP NL
AcademicEdition Legalization GetGemuine Ne 0301100003613000104-1 ot 17.06.2013 1.

4. OOHOBJICHHE OINEPAMOHHOW CHUCTEMBI I TEepCoHANIbHOr0 KomimbioTepa WindowsProfes-

sional
17.06.2013 1.

5. Desktop Education ALNG LicSAPk OLVS E

8 RussianUpgradeOLPNLAcademicEdition Ne

0301100003613000104-1 ot 17.06.2013 r.
6. Cucrema >IeKTpOHHOTO TecTUpoBaHus Ha 0aze Moodle http://moodle.bashedu.ru/course/
view.php?id=2841 (afferte).

0301100003613000104-1 ot

1Y Academic Enterprise Ne

6. MaTepuajnbHO-TexHHYecKasi 6a3a, He0OX0AUMAs I/l OCYLIeCTBJIEHUSI 00pa3oBaTe/ib-
HOT'0 Mpolecca no TUCHUILINHE

HauMeHoBaHMe CIIeUAb-
HBIX NOMeIeHH
M NOMEIeHHUH JJIs CaMo-
CTOSATEJbHOM padoThl

OCHAaIEeHHOCTH CIEeNHAJIb-
HBIX IOMEIeHUi U moMe-
IIEHUH JJISl CAMOCTOSATE I b-
HOM padoThI

IlepeyeHnb JUIEH3UNOHHOTO MPOTPAMMHOI0O
o0ecreyeHus.
PeKkBU3HNTHI MOATBEPKAAIOIIETO TOKYMEHTA

1. yuebnaa ayoumopusn
071 NpoeeodeHus 3aHA-
muil 1eKYuoHHO20 mu-
na:

aymutopust  Ne 402
(yueOHBIH KOpIyC, VI
Munraxesa, 100)

Jlexyuu

Ayoumopus. Ne 402
Vuebnasa mebenw, oocka.

2. yueonasa ayoumopus
01 NpoBedeHus 3amHs-
muii CEeMUHAPCKO20
muna:

aynutopuss  Ne 402
(yueOHBI KOpITYC, I
Munraxesa, 100)

Hpakmuqecmte 3AHAMUA

Ayoumopusa. Ne 402
Vuebnas mebenw, oocka.

3. yuebnasa ayoumopus
071 npoeedenus 2zpyn-
nOBbIX U UHOUBUOYAb-
HbIX KOHCYIbMauui:
aynuropus  Ne 402
(yueOHBII KOpITyC, VI
Munraxesa, 100)

IIposedenue epynnosvix
U UHOUBUOYATILHBIX KOH-
cyromayuti

Ayoumopus. Ne 402
Yuebuas mebensw, oocka.

4. yueonasa ayoumopus
oA nposeedenus me-
Kyuie2co KOHmponsa u
npomesxcymounoi am-
mecmayuu:

aynuropus  Ne 402
(yueOHBII KOpITyC, I
Munraxesa, 100)

IIpogedenue mexyuezo
KOHMPOJISL U NPOMEHC)-
MOYHOU ammecmayuu

Ayoumopus. Ne 402
Vuebnasa mebenw, oocka.

5. nomewenusa ona ca-
MOCHOAMEbHOU  pa-

Camocmosmenvuas pa-
boma

Ayoumopua Ne 201
PentiumG2130/416/50006/21,5"/Kn/m

16
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oombul:

Oubnuoreka, ayauTOpUs
Ne 201 (yueGHBbI KOp-
nyc, yia. MuHraxkesa,
100)

yuTaldbHBIM  3am  No2
(¢pusmar kopryc - y4eo-
HOE)

blULDb
11K 6 komnn. @epmo Intel
Intel
PentiumG2130/416/50006/21,5"/Kn/mviun
yumanovuvli 3a1 No2 (gusmam
Kopnyc - yueonoe)

PentiumG2130/41'6/50006/21,5"/Kn/moiuun
-5 wm.

1IK 6 komnn. Depmo Intel.
Monobaox Nel @epmo AMD A8-5500 — 5
wm.
IIpoepammnoe obecneuenue:
1. Windows 8 Russian. Windows Profes-
sional 8 Russian Upgrade. /[ocosop Ne 104
om 17.06.2013 a. Jluyenzuu beccpounvie
2. Microsoft Office Standard 2013
Russian. /locoeop Ne 114 om 12.11.2014 e.
Jluyensuu beccpounvle
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[Tpunoxenue Ne 1

®I'BOY BO «BAIIKMPCKUN FOCY}[APCTBEHHLII\/’I YHUBEPCUTET»
NHXEHEPHbBIN ®AKVYJIBTET

COJEPXKAHUE PABOYEM ITPOT PAMMBI

mucuuIuinebl CTpoeHue BellecTBa Ha 4 ceMecTp
nHeBHas hopma oOvueHus

Buna pa6orsl O0LeM TUCHUIITHHBI
OO61as TpyA0€MKOCTh TUCHHUIUINHBI (3.€. / 4acOoB) 4/144
Y4eOHBIX YaCOB Ha KOHTAKTHYIO PabOTy C MPEINo1aBaTeieMm:
JIEKIAH 32
MPaAKTUYECKUX/ CEeMHUHAPCKUX 48

71a00PaTOPHBIX

npyrux (TpynmoBasi, HHIUBUAyallbHAs KOHCYJIbTALUS U UHBIC BUIBI
y4eOHOM e TEIIbHOCTH, MTPEIyCMATPUBAIOIIUE pA0OTy 00YJArOIIMXCS C
npenoaasareneM) (OKP) 0,2

U3 HUX, IPElyCMOTPEHHBIE HA BHIIIOJIHEHUE KypCOBOI paboThI /
KYpCOBOI'0O IIPOEKTA

Y4eOHBIX 9aCOB Ha CAMOCTOATEIbHYI0 paboTy oOydaromuxcs (CP) 63,8

U3 HUX, TIPEyCMOTPEHHBIE Ha BHIMOJHEHNE KYPCOBOM paboOTHI /
KypPCOBOT'O IIPOEKTA

VY4eOHBIX YacOB Ha TIOJTOTOBKY K dK3aMe-
Hy/3auety/auddepenurpoBanHomy 3auety (KoHTpoib)

dopma KOHTPOJIS:
3a4er 4 ceMecTp
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dopma U3yyeHHs] MAaTEPUAIIOB: JIEKIIUH, IPAKTUIECKHE
3aHATHS, CEMHUHAPCKUE 3aHATUS, Ja00paTOpHbIe padoThI,

3a,Z[aHI/I$I 10 CaMOCTO-

®dopma TeKyIero
KOHTPOJISl yCIIEBAEMO-

No . CTH (KOJUIOKBUYMBI,
i Tema u conepxanne CaMOCTOSITeJIbHAsi padoTa U TPYI0EMKOCTh (B Hacax) ATENBbHOM paboTe CTy- KOHTPOJIBHBIE PAGOTHI
€HTOB ’
a KOMIIBIOTEPHBIE TECTHI
U T.I1.)
JIK [1P/CEM JIP CP
1 2 3 4 5 6 7 8
2 4 4 npopabdoTKa KOHCIEK- KomnokBuym
Ta JEKUuH, ydeOHH-
KOB €OHBIX I0CO-
[Tonstue 00 amopdHOM H 61/1171’ v 610
KPUCTAJIMYECKOM BEIECTBE. ’ e
METOAMYECKON JIUTe-
IIpeamer u 3amaum CTpOEHUs
Choii paTypbl, BKIOYas WH-
BemectBa. CBolicTBa KpH- (bopMALHOHHbIE 00pa-
CTaJIJIOB. 3aBUCUMOCTh
9 30BaTeIbHBIC PECYPCHI
CBOMCTB KpHUCTAIJIOB OT HUX (31IEKTPOHHbIC o6
ctpoenus. CBoiicTBa amopd- p Y1
HBIX BEIIECTB HUKH, DJEKTPOHHBIE
’ OMOMMOTEKH U Jp.) H
UCMOJNb30BaHUE  pe-
cypcoB MHTEpHET
. UMMETpUS MOJIEKYNI. OJJe- npopaboTKa KOHCIEK- | 3alayu, KOJIOKBUYM
2 C C 6 8 12 0 3 , ,

MCHTBGI CI/IMMeTpI/II/I: IICHTp
CUMMETPHH W  OTepalus
CI/IMMeTpI/II/I, OChb CI/IMMCTpI/II/I
U oreparys BpalieHus, Iioc-
KOCTBH CI/IMMeTpI/II/I 158 onepa-
IUsl OTPaKEHHsI, OCh HECOO-
CTBCHHOTI' O BpaH_[eHI/Iﬂ " OIIc-
panuyd HECOOCTBEHHOTO Bpa-
nieHus. Teopembl 0 codera-
HUSX OIeparfii CHMMETPUU —
ToueyHble Tpynnbl. CHMBOJIBI
lendmmca. Cummerpus u

Ta JIeKUUH, Yy4eOHH-
KOB, Yy4YeOHBIX IOCO-
ouit, yueOHO-
METOAMYECKON JIHUTe-
parypsl, BKIIOYasi WH-
dbopMarmoHHbie o0pa-
30BaTEIbHBIE PECYPCHI
(o7eKTpoHHBIE  y4eO-
HUKH, DJEKTPOHHBIC
OubIMOTEKH U Jp.) U
UCTIONB30BaHUE  pe-
cypcoB MHTEpHET

KOHTpOJIbHAsI paboTa




IOUMNOJBHEIT MoOMeHT. CuMm-
METpHSL U ONTUYECKAsT aKTHUB-
HOCTb.

CuMMeTpHs KpUCTAJLIOB.
I'pyninbl Tpancnsanui. [lapan-
JIeTICTHIIEbl TOBTOPSEMOCTH.
Pemerka u crpykrypa Kpu-
craa. Kpucramiorpaduue-
CKHE CHCTEMbl KOOpPJMHAT.
OnemeHTapHas suelika. Bpa-
IIaTeJIbHAsl CUMMETPHs KpH-
cTajuioB. Bo3MoXkHbBIE U JeHi-
CTBUTEJIbHBIE TI'PaHU  KpH-
craioB. [lpocras  ¢opma.
MusiepoBckue MHAEKCHI. 3a-
KOH IIOCTOSIHCTBA MEXIpaH-
HBIX YIJIOB. 3aKOH LIEJIbIX YH-
cen. Kpucramnorpaduueckue
KaTeropuu U CHUCTEMbI (CUH-
TOHUU) KpUCTAJIOB. 14 pe-
meTok bpase.

12,4

npopaboTKa KOHCIICK-
Ta JIKIUH, Y4eOHH-
KOB, Yy4YeOHBIX IOCO-
ouii, y4eOHo-
METOJIUYCCKON JIUTE-
parypsl, BKIOYas HWH-
dbopMarmorHabie o0pa-
30BaTEIIbHBIC PECYPCHI
(97eKTpoHHBIE  yuel-
HUKH, DJEKTPOHHBIC
OubaMoTEKH U Jp.) U
UCTIOJNIB30BaHUE  pe-
cypcoB HTEpHET

3aaun, KOJJIOKBUYM,
KOHTpOJIbHAs paboTa

OCHOBBI PEHTTEHOCTPYKTYp-
HOT'O aHaJIU3a.

Judpakuuss peHTreHOBCKHUX
ayder. MeToabl perucTpanuu
TG PaKIUOHHBIX Ty4en.
YCTpoCTBO PEHTTEHOBCKOU
TpYOKH. YCIOBHSI BO3HHMKHO-
BEHUS <«XapaKTEPUCTHUECKO-
ro» u 0Oenoro Hu3JIy4eHUH.
VYpaBuenue bparra-Bynsoda.
Meron mopomka (meron Jle-
Oast). Merox BpaiieHUsT MoO-
HOKpucTayia.  Jludpaxmus
HeNTpoHOB. OCHOBHBIE 3TaIlbl

12

MpopaboTKa KOHCIIEK-
Ta JIeKIMH, y4yeOHHU-
KOB, Y4eOHBIX IIOCO-
oui, y4eOHO-
METOJIMYECKON  JIUTe-
paTypbl, BKIOYas WH-
dbopmarmonHsie 00pa-
30BaTeIbHBIE PECYPCHI
(o7eKTpoHHBIE  y4eO0-
HUKH, DJEKTPOHHbIE
O6ubaMOTEKH U Jp.) U
UCTOJNb30BaHUE  pe-
cypcoB HTEpHET

3amauu, KOJUIOKBUYM,
KOHTpOJIbHas paboTa
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aHaJIM3a CTPYKTYPHI KpUCTAI-
ma. KyOuyeckue pemeTku.
Omnpenenenne MHICKCOB Tpa-
HEl KyOMYECKHUX PpeIIeTOK.
Omnpenenenne  mapameTpoB
pELIEeTKY.

XVWMHYECKUE CBA3HM B KpH-
cTajliax.

®uU3MyecKul  CMBICT  KpHU-
CTAJVIOXMMHUYECKUX  pajny-
coB. TuIbl XMMHYECKOH CBS-
34 B KpuCTaIax. Meramu-
yeckue paauycbl. HonHbIE
pamuycsl. KoBaneHTHbIE pa-
quycbl. VoHHBIE pannycChl.
MouekynsipHble KpUCTaJIbl U

KUJKOCTH. Ban-gnep-
BaanbcoBel paguycel.  I'eo-
METPUYECKUE peenbl

YCTOMYMBOCTH KpHUCTAJLINYe-
CKMX  CTpykTyp. Teopus
TJTOTHEUIINX YITAKOBOK.
CuMmMeTpuss  IJIOTHOYIAKO-
BaHHBIX cioeB. IlyctoTel B
IJIOTHEUINNX ymakoBKax. Mx
PAacCIIOIOKEHNE U CUMMETPHSL.

10

npopaboTKka KOHCIIEK-
Ta JIEKIHHA, Yy4eOHHU-
KOB, Y4Y€OHBIX I10CO-
oui, y4eOHo-
METOJIMYECKON  JTUTe-
paTypbl, BKIOYas WH-
dbopmarmoHHsie 00pa-
30BaTEIIbHBIE PECYPCHI
(97eKTpoHHBIE  y4eO-
HUKH,  DJEKTPOHHBIC
OuOIMOTEKH U Jp.) U
UCTIONB30BaHUE  pe-
cypcoB MHTEpHET

KonnokBuym

N3omopdpusm u  momumop-
buzm.

Tunsr u3omopgusma. Taep-
JIbIE PacTBOpPHI. Y CIIOBHS, HE-
00XOAUMBIE JUIS MPOSBICHUS
nzomoppuszma. Hzomopduzm
C 3aIll0JIHEHUEM IIPOCTpaH-
ctBa. [lonumopdusm. Crpyk-
TypHast MOAM(UKAIMS TUIIOB

7,4

npopaboTKa KOHCIEK-
Ta JIeKUUH, yueOHH-
KOB, Y4YeOHBIX IOCO-
ouit, yueOHO-
METOAMYECKON JIHUTe-
parypsl, BKIIOYas WH-
dbopMmarmonabie o0pa-
30BaTeIbHBIE PECYPCHI
(o7eKTpOHHBIE  y4eO-

Komnoxksuym
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nosmMopduzma. TBepasie

CTPYKTYPBl BTOPOTO  poJa.
CTpyKTYpBhl BHEAPEHUS.

HHUKH,  DJICKTPOHHBIC
OoubimoTeku M 1p.) u
UCIIOJIb30BaHUE  pe-
cypcoB MHTEpHET

PeanbHbIE KpUCTAILIIBL.
Toueunsie nedextsl. ucio-
Kalluu. Mo03anyHOCTb.
CrpykTypa MOBEPXHOCTH U
TOHKMX IUICHOK. Bimsuue
ne(heKTOB KPUCTAUIOB HA MX
CBOICTBA.

npopaboTKka KOHCIIEK-
Ta JIEKIHHA, Yy4eOHHU-
KOB, Y4Y€OHBIX I10CO-
oui, y4eOHo-
METOJIMYECKOM JuTe-
paTypbl, BKIOYas WH-
dbopmarmoHHsie 00pa-
30BaTEIIbHBIE PECYPCHI
(97eKTpOHHBIE  y4eO-
HUKH,  DJEKTPOHHBIC
OuOIMOTeKH U Ip.) U
UCTIONB30BaHUE  pe-
cypcoB MHTEpHET

KonnokBuym

Bcero yacosB:

32

48

63,8
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