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1 HEJIb 1 3AIAYHN OCBOEHUSA JUCIIUAITJIMHBI

Lleabio ocBoeHus: AucHMIUIMABL - (POPMHUPOBAHUE TPEACTABICHUN 00 OCHOBaX TEOPHUH CUMMETPHH
KPHCTAJUIOB M JJIEMEHTaX TEOPHHM PEHTTCHOBCKOM AM(pakuuy, 00 OCHOBHBIX MOHATHAX H
KaTEropusix TEOPETUYECKOH KPHUCTAIIIOXMMHUHU, 3HAKOMCTBO C 0a30BBIMU CTPYKTYPHBIM THIIaM
HEOPraHNYECKUX COCIUHEHUH

3agaum ocBOEHHUS AU CHUIINHBI:
- OCBOCHHUE TEOPETHUECKHX MPEJICTABICHUH O CTPYKType KPUCTAIHYECKUX TBEPABIX TE;
- OCBOEHHME METOJIOB ONUCAHUS KPUCTAJUIMYECKUX CTPYKTYP;
- IOJIy4EHHE TPE/ICTABICHHS O CBSI3U CTPOCHUS U CBOMCTB KPUCTAJIOB

2 MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII:

JlucuuruiiHa OTHOCUTCS K BapuaTUBBHOW vacTH yueOHoro miuana (b1.B.1.09). [ns uzyueHus
JUCLUIUIMHBL HEOOXOIUMBI 3HAHUS BOIPOCOB MPEAUIECTBYIOIMX H3YyYaeMbIX IUCLUIUIUH —
HEOpraHuyecKkasi, OopraHuyeckas, (¢u3ndeckas XHMHUs, CTpOeHHe BemiectBa W aAp. [lannas
JUCLMIUIMHA U3ydaeTcs Ha 4 Kypce.

3 INIEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 110 JUCHUITVIMHE
MOAVYJIIO), COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIBbTATAMMU
OCBOEHMs OITOII

Ne Wnnexc
KOMIIETE

Copneprxanue
KOMIICTCHIUH

B pesynbTate nzydeHus: yueOHOW TUCIUILIMHBI 00Y4alOIIHeCs
JIOJDKHBL:

HIUA

(vm ee yacTn)

3HaTb

YMEThb

BJIaACTh

1 [TK-1

CII0COOEH  BBIIOJHATH
CTaH/IapTHbIE
orepanuu o
npejIaraeMbiM
METOIUKAM

OCHOBBI  ONMCAHHUSA
KPUCTATTUYECKUX
CTPYKTYp U OCHOBBI
TEOPETUYECKOMN
KPUCTAJTOXUMHH.

BBITIOJIHATD
CTaHJApTHHIE
JeicTBus
(ompenensaTh
3JIEMEHTHI
CHMMETPHU MOJIEKY,
MHOTOTPAaHHUKOB U
KPHCTAJUTNIECKIX
CTPYKTYp,  CTPOHTH
KpHcTauorpaduieck
yI0 MIPOEKITHIO,
OIHCHIBATh
KpHCTaITHYECKUe
CTPYKTYPbl C TOUYKH
3peHHs
TEOPETUUECKON
KPHCTAJUIOXHMUH,
OTIPEEIATh CBSI3b
CTPOCHHMS c
(uznIecKuMU
CBOICTBAMM BEILECTB
U T.OL.) C Yy4ETOM
OCHOBHBIX MOHATHH U
00Imux
3aKOHOMEPHOCTEN,
(hopMynHpyeMBIX B
paMKax JAWCUWIUIMHEI
KPHUCTATIIOXUMHUS

HaBBIKAaMH pabOTHI C
y4eOHOM nuTeparypoi
10 OCHOBHBIM
pasnenam
KPHUCTAJUIOXHMMHUHU

Dopma A
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4. OBIHAA TPYJOEMKOCTD JUCIIUITJIMHbI

4.1. O0beM TUCUMILIMHBI B 3a4eTHBIX efuHunax (Bcero) 2 3ET
4.2. I1o Buxam y4eOHOiI1 padoThl ( B yacax): 72

KonuuecTBo 1yacos
(bopma oOyueHuUs - OUHAas)

Bun yaeOHO# paboThI B 1.4. mo
Bcero no miany cemecTpam
8

KonTakTHas pabora 00y4aronmxcs ¢ 56 56
MIPENOJABATENIEM B COOTBETCTBUU € Y1

AyIUTOpPHBIE 3aHATHSL: 56 56
JIEKIINU 28 28
CEMHUHAPHI U TPAKTUICCKHUE 3aHATH - -
nabopaTopHbIE PAOOTHI, MPAKTUKYMBI 28 28
CamocrosiTenpHas pabora 16 16

dopma TEKyIIEro KOHTPOJIs 3HAHUW U
KOHTPOJISI CAMOCTOSATEIHHOU PabOTHI:
TECTUPOBAHUE, KOHTPOIbHAS padoTa,
KOJUTOKBUYM, pedepar u ap. (He MeHee
2 BUJIOB)

YCTHBIH OIIpOC,
TECTUPOBAHUE

YCTHBIH OIIpoC,
TECTUPOBAHUE

Kypcogas pabora

Buabl npoMeXyTOUHOM aTTecTauuu
(3auer)

Bcero yacoB no JUCIUILINHE

72

72

4.3. Coaep:kanue aucUMILUIMHBI. PacnpenesieHne 4acoB 1o TeMaM M BHJAaM Y4eOHOM

padoThI:
®dopma 00yueHUs _Oo4vHas
Bunpl yueOHBIX 3aHATHI o
AyIUTOpHBIE 3aHATHS B T.4. TeI?pMear
HasBanue u pa3nenos u B MpaKTUyec 3aHsATHS B |(CaMOCTOA v
cero nmabopato 0
TEM JICKLIX KHE WHTEPAKTH TEJIbHAs
pHBIE . KOHTPOJI
u 3aHATHUA, BHOM pabora .
paboThI sl 3HAHUHU
CEeMHHAPBI dbopme
1 2 3 4 5 6 7 8
IIpeamer, 3a1auu M OCHOBHBIE TeCT,
HOHATHS KPUCTAITIOXUMHH 2 4 2 4 YCTHBIH
onpoc
['pyIibl CAMMETPHH U TECT,
CTPYKTYPHBIE KIACCHI 6 8 2 4 YCTHBIN
onpoc
OCHOBEBI TECT,
PEHTTEHOCTPYKTYPHOTO 6 2 4 YCTHBIN
aHanM3a ompoc
OCHOBHEIE TIOHATHS TeCT,
KPUCTAJUIOXUMHHU 2 8 2 4 YCTHBIN
ompoc
®opma A Crpanuna 3u3 25
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OCHOBHBIE KaTETOpUU TECT,

TEOPETHYECKOIT 6 8 2 4 YCTHBII

KPUCTAJUIOXUMUU OTpoc

Baxwueiimme cTpykTypHbIE TECT,

THIIBI 2 4 YCTHBIH
onpoc

IIpuknanHble acreKThl TECT,

KPUCTAINIOXUMHUH 4 4 YCTHBIH
onpoc

Wroro: 72 28 28 14 36

5. COJEPKAHUE JUCHUILINHBI (MOJIY.JIS)

Tema 1. HPGI[MGT, 3ala4 1 OCHOBHBIC IMMOHATHA KPUCTAJIJIOXUMUU

BBenenue B KpuCTaINIOXUMUIO U KpucTaorpaduto. Mctopust cTaHOBIEHUST KPUCTAJUIOXUMHUH,
u3ydeHue nzomoppuszma u nomumoppusma. Ilpeamer u 3agaun KPUCTANIOXUMHH. 3aBUCUMOCTD
CBOMCTB BellleCTBA OT cocTaBa M cTpoeHusa. Kiaccudukamus KpHCTalIOB MO pa3Mmepam,
CUMMETPUU U CTPYKType. ATOMHas CTPYKTypa U KPUCTAJUIMYECKAasl pellleTKa. DJIeMEHTapHas
SA4YeiKa, MOHATHE XapAKTEPUCTUKU. SUEHKN TPUMUTHBHBIE U HEMIPUMUTUBHBIC. DpaHKEHTEIM U
bpaB> — ocHoOBaTenM TEOPUHM KPUCTAUIMUECKUX PELIECTOK. POJIb CUMMETpuH, HNPSMBIX YIJIOB,
o0bvema npu BeIOOpe stueliki. OCHOBHBIE AJIEMEHTHI KPUCTAJUIMYECKOM PEIIeTKU: Y3IIbl, Y3JIOBbIE
pAIbI, Y3JIOBbIE IUIOCKOCTU-CETKH. Y3Jbl PEIIETKM M HX KOOPAMHATHI-UHACKCHL. Ilepmonbl
TPAHCISIUU Y3T0BBIX psanoB. Manekce [1] - [5] 3 kpuctammorpadudeckux HanpasieHuil. Pedpa
KpUCTAJIJIa M Y3JIOBBIC PSIbL. Y3IOBBIE CETKH — KpUCTAUIorpaduueckue IMIOCKOCTH. 3aKOoH
uenbix yrcen ['arou, mapamerpsl Belicca, nnaekcel Musiepa. MHIEKCHI TIIOCKOCTENW W TPaHEei.
MeXII0CKOCTHBIE PACCTOSIHUSA, 3aBUCUMOCTh OT MapaMeTpOB PEIIETKH W OPUCHTALMHU
(uanexkcoB Mumiepa). KBagpartuunble (GOpMBI: BBIBOJ ISl MPSAMOYTOJBHBIX PEIIETOK —
POMOHMYECKOM, TeTparoHaabHOM, KyOndeckoi. OCHOBHBIC 3aKOHBI KPUCTAIUIOTPApUU C ITO3HUITHI
PEIIETOYHOTO CTPOSHUs KpucTayuioB. [IpuHInnEl hopMupoBaHus rpaHei u raburyca.

Tema 2 I'pynnibl CHMMETPHUH U CTPYKTYPHBIE KJIACCHI

CuMMeTpHs KpUCTAIJIOB M KPUCTAJUTMUECKUX MHOTOTpaHHUKOB. CTepeorpaduyeckas MpoeKIns,
npaBuia noctpoeHus. [IoBOpoTHBIE U OTpakaTeNbHbIE 3JEMEHThl CUMMETPUU B KpHCTaJlIaX.
[TocTpoeHre NpOEKIMH AIEMEHTOB CUMMETPHUH. BepTUKaIbHOE U MONEPEYHOE MOJIOKEHUE OCEH,
OCOOCHHOCTH TOJIOKEHHS CHMMETPHUYHBIX TO4YeK Ha NpoeKiuu. CIOoXHBIE 3IEMEHTHI
CUMMETPUU: 3epKaTbHO-IIOBOPOTHBIE U MHBEPCHOHHBIE OCcH. B3aumopeiicTBue (mpou3BeacHHE)
3JIEMEHTOB CUMMETPHUH: HarJIAHOrpaduuecKuil crnocod (Ipu MOMOIIM ITOCTPOSHUS MPOEKLIUH),
KOOPAWHATHBIA METOJI. 3aKOHBI B3aUMOJICUCTBUSA 3JEMEHTOB cUMMeTpu. Cxema BbiBojga 32
TOYEUHBbIX Tpynn (KjiaccoB) cUMMeTpud. OCHOBHBIE KIIACCHI: MPUMUTUBHBIN, LIEHTPAIbHBIN,
aKCHAJIbHBIN, IJTAHAJIBHBIN, TIJIaHAKCHATTBHBIN.

Tema 3 OCHOBBI pEHTTE€HOCTPYKTYPHOT'O aHaIu3a

Pentrenorpaguss - Kak  OCHOBHOW  OKCIIEPHUMEHTAJIBHBIA  METOJ  KPUCTAJUIOXUMUHU.
JudpakiimoHHble METOIBI HCCIIEA0BAaHUS CTPOEHHU BeliecTBa. OCHOBHBIE METO/bI PETUCTPALIUU
TU(PPaKIMOHHON KapTUHBI: MOPOLIKOBBIE METOIbI, MOHOKPUCTAJIbHBIE METOIbl. OCHOBHBIE LIEH
peHTreHorpaUueckoro  HCCIeAOBaHUSA: pEHTreHo(a3oBbI aHaM3  (KAYeCTBEHHBIM |
KOJIMYECTBEHHBII ), aHAJIU3 TEKCTYPhl, PEHTT€HOCTPYKTYPHBIN aHaIu3 (ONpeieJIeHuEe NapaMeTpoB
pemIeTKH W KPUCTAUTMYECKON CTpyKTypbl). [Ipupoma peHTreHoBckux mnydend. OTkpeiTHs B.
Pentrena u M. Jlays. YcrpolicTBO M mpuHIMIT pabOThl PEHTI€HOBCKOW TpyOkH. CHEKTpHI
PEHTIE€HOBCKONW TPYOKH: CIUIONTHOW (TOPMO3HOW) M JIMHEWYATHIM (XapaKkTEPUCTHUCCKUN).
ToHkas cTpyKTypa JIMHEMYaTroro cnekrpa. 3akoH Moznu. PaccessHue peHTT€HOBCKUX Jyuew,
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BKiag snep. OcHOBHble NpUHIMIBI Tudpakiuu. KorepeHTHOCTh BOJH, BTOPUYHBIE BOJHBL.
Wntepdepenus u audpaxuust. Judpakuus Ha MamblXx 00bEKTax, Ha HUIEaTbHO- OECKOHEYHBIX
kpuctauiax. Onucanne mudpakiy Ha Y3JIOBBIX pslax KPUCTALUTMYECKOW pemieTku mo Jlayo.
JudpakumuoHHbIe KOHYCHI BOKPYT Y3JOBBIX psaoB. OCHOBHOE Ha3HAu€HHE JIaysrpamM.
Hudpakmus kak otpaxkenue, dopmyna Bymbda- bparra. OcHOBHBIE METOABI TMOTyYEHUS
TU(PPaKIMOHHOW KapTUHBI B CBETE OTpakaTeJbHOW Teopun audpakuuu. [loamxpomarnyueckuii
MeTon. MHaunmupoBaHWE  MOPOUIKOBBIX  PEHTICHOTpaMM,  ONpEIeNIeHHe  IapaMeTpoB
KpUCTaTU4YecKoil  pemeTku. OcHOBHBIE — (aKTOpBI,  ONpPEIENSAIONINE  HWHTEHCHBHOCTD
TU(PaKIMOHHBIX pedIIeKCOB (OTpaKEeHH): yriaoBbie (aKTOPhl, (HAKTOP MOBTOPSIEMOCTH,
NOTJIOIIEHHe, TerIoBoi QakTop. BreBoxg crpykrypHoro ¢akropa. Ilonsitue o wmeronax
onpezeNieHus: KOOpAUHAT aToMoB. MeTton mpo6 U OmMOOK, METOJ TSDKEIOro aToMa, METOJ
pacuera 3JIEKTPOHHOM TIOTHOCTH.

Tema 4 OCHOBHBIE OHATUS KPUCTAIITIOXUMHUHI

XuMuyeckasi CBsSI3b B KpUCTallJIaX: MeTaJUIMuecKas, UOHHAs, KOBaJeHTHas, BaH-Iep-BaajbCcoBa.
MesxaToMHbIe paccTosHUsA. CUCTEMbI KPUCTAIUIOXMMUYECKUX PAMyCOB: HOHHbIE, KOBAJICHTHBIE,
MeTaJIJIMYecKHe, BaH-/Iep-BaaibcOBBl. Pa3Mepsl aToMoB M MOHOB U [lepmonmyeckas cucrema
35ieMeHTOB. KOHILeNIus MIOTHEHIINX YIaKOBOK aTOMOB U MOHOB KaK JKECTKHUX PaBHOBEIMKUX
[IapOB. OCHOBHBIE THIBl YMAaKOBOK: JByXcCJOWHas (TeKcaroHajbpHasi), TpeXciaonHas
(kyOuueckas), YeThIpEeXCIOWHAs, MOJIUTUNUSA. XapaKTepUCTUKH YHNAKOBOK: THIIBI ITYCTOT
(TeTpa’apuueckue, OKTadapuueckue), KO3 OUIMEHT KOMIAKTHOCTH. OCHOBHBIE CTPYKTYPHI C
TUTOTHEHIIIMMHU YITAKOBKAMHU aTOMOB

Tema 5 OCHOBHBIE KaTETOPUH TEOPETUUECKON KPUCTAIIIOXUMHUH

[TonsiTHA KpuUCTa/UIMUECKas pemieTka W CTpyktypa. [loHsiTHe 00 »IeMeHTapHOW sueiKe.
YerslpHanuaTth pemeTok bpaBs. MHAEKCH y37I0B M KpUCTAJUIOTpaQHUUECKUX HaIpaBICHUH.
Nunekcsl kpuctamiorpagudeckux miockocren (Beiicca m Muinepa).

Tema 6 Baxkneriime CTpyKTypHbBIE TUITBI

[IpocTpaHcTBEHHBIE TPYIIIBI CUMMETPUM U NPUHIUIBI BbIBOJA. [IpaBuiIbHBIE CHUCTEMBI TOYEK.
[IpuMeHeHre PaBUIIBHBIX CUCTEM B aHANIN3€ CTPYKTYpPbl. OCHOBHBIE BUJIbI XMMUYECKOMN CBSA3U B
Kkpucrauiax. Pasmepbl atoMoB u MOHOB u llepuommueckuii 3akoH. [loHATHE O TBEpABIX
pacTBopax, OCHOBHbIE THUIIBbI. DPa30BbIE TUArPAMMBI C TBEPIBIMU PACTBOPAMH.

Tewma 7 IIpukiiaiHbIe aCIIEKTHI KPUCTATUIOXUMUU

[IpocTpancTBeHHast cuMMeTpusi. CUMMETPHST KPUCTAJUIMYECKON CTPYKTYpHI. [IpocTpaHcTBEHHBIE
3JIEMEHTbl CHMMETPHHU: TJIOCKOCTH CKOJIB3SIIET0 OTPAXKEHUS, BUHTOBBIE OCH. DHAaHTHOMOP(U3M
U BHUHTOBble ocu. [loHsiITHE O NPOCTpPaHCTBEHHBIX ((PeTOPOBCKUX) TpyNIax CUMMETPUH.
[IpuHIMOB ~ MEXAYHApOTHOW  CHMBOJIMKM  HPOCTPAHCTBEHHBIX  TIpynn.  OcoOeHHOCTH
B3aMMOJICHCTBUS MPOCTPAHCTBEHHBIX 3JE€MEHTOB cuMMeTpuu. KoopnuuaTHbI crioco® BbIBOzA
TPYyNIl U JOMOJHUTENIbHAs MH(OpMAIMs, MoJlydaeMas 3TUM METOIOM. [IpaBHIIbHBIE CHUCTEMBI
TOUYEK, CUCTEMBI OOIIME U YACTHBIE, KPATHOCTh U CUMMETPHS MO3ULUH.

6. TEMbI IPAKTUYECKHUX U CEMAUHAPCKHUX 3AHATHUI
He 3an1anupoBano y4eOHbIM IIAHOM

7. JABOPATOPHBIE PABOTBI, IPAKTUKYMBbI

Jlaboparopnas pabota Ne 1 TexHuka 6€30MaCHOCTH M MpaBUiIa MIOBEICHUS B XUMUYECKOM
ayJIUTOPHUA
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Llenv pabomul: VI3yueHne mpaBuil OXpaHbl TPYAA M OCHOBHBIX ITPUEMOB pabOThl B XUMHYECKOM
1abopaTopuu.

Teopus: OcrhogHble NOHAMUSL XUMUU (AMOM, XUMUYECKUU 3SAeMeHm, MONEeKYId, XUMUYeckoe
VpasHenue, OMHOCUMENbHAS AMOMHAA U MOJEKYIAPHAL MAccd, MONb, MONAPHAA MAcCca).
AmomHo-monexyiapuas meopus. 3akon nocmosHcmea cocmasa (3akon IIpycma), 3aKkoH
9KBUBAIEHNO8, 3AKOH KPAMHbIX OmHouwlenuti (3akon /lanemona). 3aKoH coxpameHus maccol u
sHepauu. 1 azoevie 3aKoHbl.

ObopyodosaHue u peakmugbl

[TpoGupky, KoONOBI, MUMETKH, BOPOHKH, npubop Kwumma, yHHBepcaibHBIE IITAaTHUBHI, IINATENH,
MepHBIE KOJIObI, OIOPETKH, MeCUaHble M BOJSHbIC OaHU, TUTEIH, TUTeIbHBIC LU, AeP)KaTelb
JUIi  TIPOOMPOK, OTHE3alIUTHAs CEeTKa, CIUPTOBKH, CIWYKH, CTYIIKH C IECTHKaMH,
¢mibTpoBasIbHAS OyMara, IPOMBIBHBIEC CKIISTHKH.

OO0umme npaBua padoTsl B J1a00paTOPpUN

1. o Hadana paboTHI, UCTIONB3YSI METOJIUYECKOE TocoOUe (MIPAKTUKYyM), YI€OHUK U KOHCIEKT
JIEKITUH, ITOJITOTOBBTECH K HEIl.

2. B xumuueckoit naboparopuu pabotaiite B xanare. B naboparopuu 3anpemiaeTcsi CHUMaTh 1
pa3BelInBaTh BEPXHIOIO OJEKY, TPOMKO pa3roBapuBaTh, IPUHUMATh MUIILY, KypUTh.

3. 3ByKOBBIE CUTHAJIBI MOOMJIBHBIX T€1€()OHOB BO BpEMsl 3aHATUHN JOJKHBI OBITh OTKITIOYCHBI.

4. 3anpeniaercs MOKUIATh MOMENIeHNE JabopaTopuun 0e3 pa3perieHus MpenojaBaTes.

5. Banpemaercst 6e3 pa3peleHus MpernoaaBaTelis BKIIOYATh U BBIKIIOYATH AJIEKTPUYECTBO HA
pabouux CToJIaX, BOJSHBIC KPAHBI, PUOOPHI.

6. Pabouee mMecTo conepHUTe B YHCTOTE, HE 3arpoOMOXAas ero JMIIHUMHU npeaMeramu. Ha
paboyem crosie JOHKHO HaXOAUTHCS TOJIBKO TO, YTO HYXKHO IS BBHITIOJTHEHUS TeKYIIEH paOoThI.
7. Xpanurte noptdenn, CyMKU U IpYrue BEllU B CIIEHUAIBHO OTBEICHHBIX MECTaX.

8. PeakTuBbl, NpeqHa3HAYCHHbIE IS OOILEro TMOJb30BAaHUS, HAXOAATCA B CIELHAIBHO
OTBEJICHHBIX JUIsI HUX MecTax (IOJ TAroi, Ha IOJIKax pabouumx MeCT WM Ha CIHEeIHabHBIX
CTOJIax), HeNb3sl mepeMemniatb Ux orryna. llocnme B3siTus TpebyemMoro KojiuWdecTBa peakTHUBa
HEMEJUIEHHO BO3BpallaiiTe Ha MECTO MPOOKH MJIM MUIETKH OT HUX, YTOOBI HE CITyTaTh MPOOKH OT
pa3HbIX peakTuBOB. Eciau k OyTbUIM C pacTBOPOM HE MpHIIaraeTcs MHUIETKa, UCIOJIb3yHTe
YHCTYI0 MUIETKY, KOTOPYIO IOcCiie 3Toro mpomoiite. TBepnable peakTUBBI OepUTE M3 Taphbl
mmaTesneM uwin hapdopoBoit T0XKKOH.

9. Ecnu peakTuB B3ST B WM30BITKE M HE M3PACXOIOBAH IOJHOCTBIO, HENb3s BO3BpAIIATH €r0
00paTHO B Tapy (CKJISHKY WM OaHKY).

10. TTo okoHuanuu paboTsl yoepute cBoe pabouee MeCTO, BBIKIIOUUTE MPHOOPHI, KOTOpbie Bh
WCITOJIh30BaJIH, 3aKpONTE KpaHbl ¢ Bojoi. ChaiiTe cBon paboure Mecta JabopaHTy.

11. 3ampemaercs MpOBOAUTH ONBITHI, HE OTHOCAIIMECS K JaHHOM pabore, 0e3 pasperieHus
pernoaaBaTess.

12. Ilpu co3maHuM HECTAaHAAPTHOM cHUTyalud B Ja0OpaTOPHUM HEMEAJICHHO COOOLIUTE
IPEnoAaBaTesNio U BhIMINTE U3 1a00paTOpUH.

TexHuka 0e30MaCHOCTH U MepPbI NPETOCTOPOKHOCTH
1. Bce ombIThl, CBSI3aHHBIE C MPUMEHEHUEM MM 0Opa30BaHUEM SIIOBHUTHIX BEIIECTB a TaKkKe

BPEIHBIX MApOB U Ta3oB, MPOBOJUTE TOJIHKO B BBITSHKHOM INKAaQy, IBEPIBI KOTOPOTO TOJIKHBI
OBITh OIYIIEHBI HA TPETh.
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2. B cnyudae mpekpaiieHuss paboOThl BEHTUJISIIIUOHHBIX YCTAHOBOK BCE ONBITHI B BBITSKHBIX
mKadax J0JKHBI ObITh PEKPAICHBI.

3. 3ampeniaercsi IPOBOAUTH JOOBIE OMBITHI C B3PHIBYATHIMU M OTHEOMIACHBIMU CMECSIMHU.

4. OnbITHl € JIETKOBOCIUIAMEHSIOIMMUCS BEIIECTBAMM IPOBOJUTE B MaJIbIX KOJMYECTBax (HE
OoJiee 2 MJT) ¥ BAAJIM OT OTKPBITOTO OTHSI.

5. Ilpu HarpeBaHMM PacTBOPOB U BEIIECTB B MPOOHPKE UCIONB3YHTE Aepkarenb. He oOparaiite
OTBEPCTHE MPOOUPKHU B CTOPOHY PAOOTAIOIIHNX.

6. He nHaxioHsANTeCh Haa COCYIOM, B KOTOPOM IPOMCXOAWT HArpeBaHuE WIM KHUIISTYEHUE
JKUJIKOCTH, BO M30€KaHUE TOTa1aHus OpPBI3T B JIUIIO.

7. Ilpu HEOOXOAUMOCTHU OIPENECIIUTh 3amax MapoB (BBIAEISIOMIEIOCs ras3a) JETKUM JIBHUKCHUEM
JIaJIOHU HampaBbTE CTPYIO Ta3a OT ropja cocyaa K cedbe U 0CTOPOKHO BJOXHUTE.

8. Ilpu pa3z0aBicHHHM KOHIICHTPHUPOBAHHBIX KHUCJIOT U IeNIouYedl HEeOONbIIMMHU MOPIUSIMHU
BJIMBAliTe KUCIOTY (WIM KOHLIEHTPUPOBAHHBIA pPACTBOP IIEIOYM) B BOJY, HEMPEPHIBHO
MIOMEIINBast 00Pa3yIOIMICs PacTBOP.

9. Ecnu cKIsHKAa C JIETKO BOCIIAMEHSIOIICHCS KUIKOCTHIO ONMPOKUHYIACh WM Pa30oMiIach,
HEMEJUICHHO BBIKJIIOUMTE BCE HAXOMAIIMECs BOJM3M HCTOYHUKHU OTKPBITOTO OTHS, 3aCHIIbTE
Pa3IUTYI0 KUAKOCTh TECKOM, COOEpUTE €ro M IMEepeHecuTe B MpeIHa3HAYEHHBIH Ui 3TOrO
JKEJIE3HBIN ALK,

10. ITpn monmagaHuy KOHUEHTPUPOBAHHOTO PACTBOPA KMCIOTHI HA KOKY TPOMOMTE MECTO 0XkKOTa
CTpyel BOJbI B TEUEHUE HECKONBKUX MHUHYT. Ilociae 3Toro MoxHO MO0 MPOMBITH 000¥OKEHHOE
MecTO 2—3% pacTBOPOM COJIbl, JIUOO BHIMBITH C MBLIOM.

11. IIpu oxore KOHIICHTPHUPOBAHHBIMU PACTBOPAMH IIENIOUeii MPOMOITE 000XKKEHHOE MECTO
CTpyell BOABI 10 TeX MOp, OKa KOka He OyJeT Ka3aThCs CKOJB3KOM, mocie yero npomoite 1%
pPacTBOPOM YKCYCHOM KHUCIIOTBI U CHOBA BOJOM.

12. Tlpu TepMHUECKOM OXKOT€ OXJIAJAUTE MOPAKEHHOE MECTO, IS Yero MOMECTUTE €ro Moj
CTPYIO X0JI0JHOM BOABL. [locie oxmaxaeHus CMaXbTe Ma3blo OT 0XKOT'OB.

13. IIpu CHIIBHBIX OKOTax IMOCJIE OKa3aHUs MEePBOI MOMOIIU 0OpaTUTECH K Bpavy.

14. Ilpu nomaganuu pacTBOpa JIOOOTO PEaKTHBA B IJ1a3 HEMEMJICHHO MPOMONTE ero OONBIINM
KOJIMYECTBOM BOJIbI, TIOCTIE YET0 Cpa3y ke 00paTUTeCh K Bpauy.

15. Ilpu oTpaBieHHH ra3000pa3HBIMU BELIECTBAMHU (CEPOBOIOPOIOM, XJIOPOM, IMapamMu Opoma)
BBINIUTE (BBIBEIUTE IMOCTPAIABIIETO) Ha CBEXKHUI BO3/YX, a 3aTeM 00paTUTECh K Bpayuy.

TexHuka J1a00paToOpHBIX padoOT U 000PyI0BAHUE

Ilocyoa u o6opyoosanue

- XMMHUYECKHE PEaKIMH MPOBOMAST, KaK MPaBWIIO, B CTaKaHaX,
-pobupkax, Koibax, Ha CHEIHUAIBHBIX CTEKJIaX WA

"+ mmactMHax. BoNBIIMHCTBO peakumii MPOBOJAAT B MPOOHMpPKax
1 < /,\, (puc. 1.1). TIpoOupku MOryT OBITH UMIMHAPUYECCKUMH |
"KOHUYECKHMH, TOCICTHUE TPHUMEHSIOTCS — TaKXkKe IS
1eHTpudyrupoBanus. Ilo o0beMy NpOOMpPKH pa3fensioT Ha
o6bryabIe (10—15 MiT) 1 momyMukpornpodupku (ot 2 10 6 mi). Peakiuu 6e3 HarpeBaHUsS MOYKHO
MPOBOJAMTH B IJIOCKOJJOHHBIX K0OJ0ax (puc. 1.2).

Peakuuu c ManbiMH <= T = ; / KOJINYECTBAMU BELIECTBA
(HECKOJIBKO KAarleJIb) MPOBOJAT el Cromm o oo o mermersor o wmcrua oo Ha dacoBeix (1.3, a) wm
npeametHeix (1.3, 0) crexiax 1100 B yrIIyOJIeHUSX

CIeNraabHOM TUTACTHHKHY — (papopoBoii, CTEKISTHHON WK TIIaCTUKOBOH (puc. 1.3, B).
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s Toro 4ToObl OTOOpaTh WM 100ABHUTH
HeOoNbImION 00BeM  pacTBopa  (KHAKOCTH),
ucnonp3ytoT nunerku (puc. 1.4). Xumuueckas
BopoHKa (puc. 1.5, a) ucronb3yeTcs 111 HaJIUBa-
HUS KUJKOCTH B COCYIbl C Y3KHMH TOPJIaMH.
Jlnst  HAchIlIaHWUSI  TOPOIIKOB — HCIIOJB3YIOT

A A " BOPOHKY ¢ yKOpoueHHBIM cTebineM. KamenbHas
Bt T T o e e . BODOHKA  (puc. 1.5, 6) TIpUMeHseTcs s
npuOaBIEHUS KUJAKOCTHU 10 KAIUIIM B PEAKIIMOHHYIO CMECh (B T€UYCHHUE JUTUTEILHOTO BPEMEHH ),
JeUTENbHAS — JJIS pa3AesICHUs IBYX HECMEIIMBAIOIINUXCS KUIKOCTEH (puc. 1.5, B).

Jns mony4yeHus ra3oB B JIAOOPAaTOPUHM HCIIONB3YIOTCS
pasnuuHble  MPUOOpPHI  MpephIBHOTO  aedcTBus. s
NOJy4YeHUsT  HEeOONBIIMX  KOJIMYECTB Ta3a  MOXKHO
UCIIOJIB30BaTh MpUOOp, coOpaHHBIN W3 KoJOBl Biopra u
KarenpbHOW BOpOHKU (puc. 1.6, a) wiam TpOOHpPKH C
oTBOJIOM (TIpoOupku Bropria) u kamensHON BOPOHKH (pHC.
1.6, 6).
B anmapare Kunma ra3 mnonaydaroT peakiuend MExIy
e T e Ko KHUJIKOCTBIO (HAampuMep, pPacTBOPOM KHUCIOTHI) M TBEPABIM
e e i e, 55 nomntaons; BEILIECTBOM  (MpaMop, ~ cynbun okenmesa, unuHk). Ha
o e e pucynke 1.7 nokasan anmapar Kunmna B 1eicTBUH.
[Tpubop Kunma cocrout u3 Ttpex pesepByapoB (puc. 1.7). Bepxuuii pesepByap (1) siBisiercs
mapooOpa3HOi BOPOHKOH C UIMHHBIM CyXKaromuMmcsi KoHuoMm. PesepByap (1) BcraBieH B
cpennmnii  pesepByap (2) nHa mmmde. Ham BepxHUM pe3epByapoM  yCTaHABIMBACTCS
npeoXpaHuTeIbHasA CKISTHKA (7).
Kycouku TBepmoro BemiecTBa 3arpykaroT B CpeaHUN pe3epByap uepe3 Tyoyc (4).
[Tocne sToro TyOyc 3akpbIBalOT MPOOKOM, B KOTOPYIO BCTAaBJICHA CTEKIISIHHAs TPyOKa
¢ KpaHoMm (5) nmns BbIXOJAa W PEryJIMpPOBaHUS IOTOKa MojydyaeMoro rasa. [lpu
OTKPBITOM KpaHe KUAKOCTh MPOXOJUT B HUKHUH pesepByap (3), a U3 HEro B CpeAHUN
(2). HwxHauii pesepByap Takxke HMeeT TPoOKy (6), yepe3 KOTOPYI CIWBAIOT
0TpabOTaHHYIO XKUAKOCTh. Bpinenstonuiics raz mpu HEOOXOAMMOCTH IMPOMYCKAIOT
4yepe3 MPOMBIBHBIE CKIISTHKH (8, 9) n cobuparoT B mpuemHHK (10).

Puc. 1.8, YHUBCpCatbHuii

Jlns cOOpkH MPHOOPOB CIY)KUT METAUIMYECKHIH YHUBEPCAIBHBIA INTATHB C Pa3InYHBIMH
JamKaMu ¥ Kolbliamu (puc. 1.8).

Keanugukayun peakmueoe

[To cymiecTByIONIEMY MOJOXKEHHUIO TSI PEAKTUBOB YCTAHOBJICHBI KBATU()UKAIIUN «TEXHUYICCKUI
(T.), «IUCTBIN» (4.), «IUCTHIM A aHaMM3a» (4. M. a.), «XUMHUYECKHA YUCTBIN» (X. 4.) U «0c000
YHUCTHI» (OC. 4.), TOCTEIHss WHOT/IA JICJUTCS Ha HECKOJIbKO Mapok. ConmepkaHHe MpHMecen
MOJKET pPa3uyaThCsl IS Pa3IUYHBIX PEAKTUBOB OJHOW KBATM(HUKAIIMK B HECKOJIBKO pa3, B
3aBUCUMOCTH OT TOTO, HACKOJBKO JIETKO TIOAJACTCS OYMCTKE W U 4ero IpeJaHa3Ha4YeH
npemapat. [IpemapaTsl KBamupUKAUUA «IUCTHIN» MOTYT MPUMEHSITHCS B PA3IMYHBIX YIEOHBIX
paboTax, «4UCTHIA JJIsl aHAIN33a» — B AHAIMTUYECKUX W HAyYHO-HCCIEIOBATEIBCKUX padoTax,
pPEaKTUBBl KBATM(UKAINHA «XUMHUYECKH YHCTBI» HUCHONB3YIOTCS IS 0CO00 OTBETCTBEHHBIX
pabor. IIpenmapaTbl 0co00W OYHCTKH (KBaTM(UKAIKMSA OC. 4.) MPUMEHSIOTCS B CICIHAIBHBIX
EJISIX.
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Ilpaguna padomul c Xumuueckumu peaxmueamu

. Crpinyune peakTuBbl U3 OaHKU (Tapbl) oTOuparoT mmateneM (puc. 1.9, a) (wnm

dapdoposoii 10xkKOM, prc. 1.9, 6), pacTBOPBI ((KUIKOCTH) HATTUBAIOT U3 CKIISTHOK

¢ _ 100 OTOMpAOT TNpHIaracMbIMH (BCTaBJIEHHBIMH B TIPOOKY) IHIIETKAMHU.
[Ipoceimanublil (MIPONUTHIA) pPEaKTHB WM PEaKTHB, MO OIIMOKE B3STHIA B
u30bITKE, HEIb3s BO3BpaIlaTh 00paTHO B Tapy. Ero cienyer yruin3upoBaTh.
YTunuzanus 0TX0J0B (OCTaTKOB) PEAaKTHBOB M HEUTpaIM3alMs MOJYYCHHBIX B Pe3ysbTaTe JK-
CIEPUMEHTOB CMecel MPOU3BOIUTCS CIEAYIOIIMM 00pa3oM: BOJHBIE PAcTBOPBI HEOMACHBIX
BEIIECTB (KUCJIOT M OCHOBAHMN Maloil KOHILIEHTPAIlMM) BBUIMBAIOT B PaKOBUHY. OTXOJBI
OpTraHWYECKUX PACTBOPHUTENCH, coyieid cepebpa M PTYTH COOMPAIOT B BBHITSHKHOM IKady B
OTJENbHBIE CKISHKUA C COOTBETCTBYIOIIMMHU HAIMHCAMU. PacTBOpHI, coaepxaliie aMMHaK, ce-
POBOJIOPO/I, XJIOp U JAPYTue ONacHbIe JIETy4yue BEIEeCTBa, CIEAYET BBUIMBATH B PAKOBHUHY IO
Tsaroi. [locie 3Toro cocys omoiackuBarOT BOJOW M 3Ty BOJY TOXKE BBUIMBAIOT B PAKOBHHY IO
Taroi. ToJbKO MOCiIe 3TOro COCY] MOXKHO OKOHYATEIbHO BBIMBITH B OOBIYHON PaKOBHHE.

Puc. 1.9, Wnareas (a) n dapdoposan
)

Muvimuve nocyowt

CTexJIsIHHYIO TTOCY/ly CUMTAIOT YUCTOM, €CITM BO/Ia He 00pa3yeT OTAETIbHBIX Kamellb Ha CTeHKaX,
a CTEKaeT PaBHOMEPHOM TJICHKOM.

VYnanare 3arpA3HeHHs] €O CTEHOK IOCYAbl MOYKHO pPa3jIMYHBIMM METOJAaMHU: MEXaHUYECKUMH,
XUMUYECKUMH WM KoMOuHupys ux. K MexaHmdeckum crnoco6amM MOKHO OTHECTH MBIThE
MOCY/Bl TETJIOW BOJON C TOMOIIBIO MIETOK (epiieii) Win MbIThbe mapoM. DU3HKO-XUMHUYECKUE
METO/bl 3aKIIFOYAOTCA B YJAJIECHUU 3arpsA3HEHUN C MOMOIIBI0 OPraHUYECKUX PaCTBOPUTENIECH
(OeH3uH, aleTOH, CIUPTHI M JAp.), MOBEPXHOCTHO-aKTUBHBIX MOIOIIUX CpeAcTB uiu ¢ocdara
HaTpusl. XMMHUYECKHE METOMBI — MBIThE MOCYbl XPOMOBOM CMECBHIO, pACTBOPOM IEPMAaHTaHATA
KaJlusl, CMECBIO COJISHOM KHMCIIOTBI U INEPOKCHJA BOAOPOJA, KOHLUEHTPUPOBAHHBIM PACTBOPOM

LIEJI0YH WIJIH CEPHOU KHUCITOTOM.

)
TEEEE )
)

H3zmepenue 00vemos

Jns u3MepeHuss oObemMa JKUAKOCTH B Cilydasx, He
TpeOyrommx OOIBIION TOYHOCTH, UCIOJIB3YIOT MEH3YPKY
U MepHbIH nuauHap (puc. 1.10).

st TouHOTO M3MEpeHus: 00beMa CIIy)KaT MEpPHBIC KOJIOBI
(puc. 1.11), mepnble mnunerku (numerka Mopa,

N S

NN :
é{@ metio o s et wow  TPAJYMPOBAHHAs — TIMNETKA) W Oropetkn  (puc.
1.12). MepHble KOJObI KanuOpOBaHBI «HA BIMBAHUEY, A
2 '3 A i
Puc L1z nenae o, 0 w50 TTMTIETKA HA «BBUIMBAHHUE», T.€. JUIA U3MEpeHUs 00beMa HAIUTON B KOJIOY WM

petkm (8, 2, )

BBUIMTOM U3 NUIETKH KUIKOCTH. bropeTku ¢ kpanom (puc. 1.12, r, 1) u 3axumom
(puc. 1.12, B) cyskat Jjisi TOUHOTO U3MEPEHHS 00heMa BBITCKAIOIIEH KUIKOCTH.
[Tpu 1106bIX U3MEPEHUIX 00BEMOB KUKOCTH OTCUET JIOJKEH MPOU3BOAUTHCS TaKUM 00pazoMm,
YTOOBI I71a3 HAXOAMJICS HA OJJTHOM YPOBHE C KpaeéM MEHHCKa.

Haczpesanue
B naboparopuu mIpUMEHSIOT Kak 3JE€KTPUUYECKHE HarpeBaTelIbHble MPUOOPHI, TaK U CIUPTOBKU
(HarpeBaHHE OTKPBITHIM TUTaMeHeM). [[iist moaiep:kaHus MOCTOSHHOM TeMIIepaTyphl B MPOLIECCe

9KCIIEPUMEHTA HUCIOIB3YIOTCS BOISHBIC TEPMOCTATHI (MHTEPBAI TEMIIEPATyp OT KOMHATHOM 10
8090 °C) wm necuansie 6anm (100-300 °C).
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—_ 5 By ﬂ.]'[f[ HarpeBa HUCIOJB3YIOT OJJICKTPUYCCKHUEC IUIMTKH, ICYHU U
% CYIIHJIbHBIC H_IKa(bBI. ILJI}I HarpcBaHHusA JKUJTKOCTEH MPUMCHAIOTCSA

Puc. 116, Turens (a) n
Has waitia (6)

TOJBKO TIUIMTKA C 3akpbeIToil cnupansio. [lpu stoM ciemyer
HCIOJIb30BaTh TEPMOCTOMKYIO mocyay. PacTBopel (uinm apyrue
P17 gmesnas - K JIKOCTH) MOYKHO TaK)K€ HAarpeBaTh B AJIEKTPUUYECKUX BOJSHBIX
Oansax (cocyn ¢ BOMOH, TOJOTPEBAaEMbIi C  HOMOIIBIO
anekTpudecTtBa). s Oosee paBHOMEPHOTO MPOTPEBAHUS JKUII-
KOCTH PEKOMEHJIyeTCsl Bpaliath cocyl. JKuaKocTH B cocyne Nnpu
~ HarpeBaHUHU JIOJDKHO OBITh HE Oojiee TOJIOBUHBI ero oobema. [lims
pela e wnns [[DOKAJIMBAHUS, TUTABKM WM JPYTHX OINEpallii MpPH  BBICOKUX
TEeMITepaTypax UCIOJIB3YIOT AIEKTPHUECKHUE TIeun (TpyOUaThie Ui MyQenbHBIE).
Jlist ynapvBaHusi paCTBOPOB HIIM MPOCYIIMBAHUS TBEPABIX BEIIECTB MPUMEHSIOT CIICIUATBHYIO
dbapdopoByIo TOCY1y — TUTENIb WIH BBITapuBaTelbHyto damy (puc. 1.16). ®apdoposas mocyaa
JUTSI 9TUX OTepaliuii 00s3aTenbHO JOHKHA OBITh TOHKOCTEHHOM.
[Tpu paboTe ¢ OTKPBITHIM IJIAMEHEM HarpeBaTh MOCYY KeJIaTeIbHO Yepe3 OTHE3alUTHYIO CETKY
(puc. 1.17), koTopyi0 KJIaAyT Ha KOJBIO MITaTUBA MIM TpeHOTry. [Ilmams ropenku mpu 3ToM He
KacaeTcsl CoCy/la U HarpeBaHue Moiyvaercsa 0ojiee paBHOMEPHBIM.
HarpeBanue OTKpBHITHIM IuIaMeHeM — OoJjiee ObICTpBI, HO OoJiee onackwill cioco0 HarpeBaHMUsL.
[Tocyna mporpeBaeTcsi HEpaBHOMEPHO, TOTOMY BO3MOKHO pacTpeckuBaHue cocyna. Harpepanue
OTKPBITBIM TJIAMEHEM T'a30BOM TOPETKHU BO3MOXKHO TOJBKO JUISl KPYTIIOAOHHBIX Koo (puc. 1.18)
u npoOupok. OcTanpHble COCYABI HCIIOJIb30BaTh HexenarenbHo. Ilpu HarpeBaHuM MpoOUpPKY
3aKUMaroT npobupkoaepxkarenem (puc. 1.19), konby — 3a Topio CHENUATBLHON JIAKOW, WM
3aKpEIUISIIOT B mTaTuBe (cM. puc. 1.8).
Jlyis mepeMenieHus] TOpSTYUX BHITIAPUBATEIBHBIX Yalll U THIJICH UCTONB3YIOT THTEIbHBIC IIUTIIBI

(puc. 1.20).

Puc. 1.18. Kpyro-
JOHIA KOnGa

H3zmenvuenue seuecmea
—H3MenbueHne TBEpABIX MaTepUaOB MOXKHO NPOU3BOJUTH BPYUHYIO (B CTYINKax)
puc. 1.25) nnu mexanndecku (B MelbHHIAX ).CTYIIKH MOTYT OBITh M3TOTOBJICHBI

*?‘: U3 PA3IUYHBIX MaTEPUAJIOB: JIaATyHHBIE, pap(OpPOBHIC U araTOBHIE.

B crynkax u3menp4aroT HeOONbIIME KOJIMYECTBA BELIECTB, IPUYEM OOBEM
 BelleCcTBA He JO/KEH IIPEeBBIATh TPeTH o0beMa CTYNKuM. BHauane
OCTOpPOKHBIMU yJapaMH II€CTUKAa H3MEJIbYal0T KpPYNHblE KYCKHM BELIECTBA, JOBOJAS HMX [0
pa3MepoB TOPOIINHBL, 3aTEM MEUIEHHO PAaCTHPAIOT KPYrOBBIMU JBHKCHHUSMH, HE OUYEHb CHUIIBHO
OpUXKUMas MECTUK K CTEHKaM CTynkH. [lo Mepe m3MenbueHMs BEIIeCTBa CKOPOCTH JABHIKCHMS
[IECTUKA MOXXHO YBENUYWTh. BO BpeMsi M3MeNbUeHHs BELIECTBO IMEPUOAMYECKH COOMPAIOT
NECTUKOM HJIM IIIATEJIEeM CO CTEHOK K IEHTPY CTYIKH.

IlosnydyeHHBI NMOPOLIOK (M3MEIBYEHHBI 10 HY)KHOW CTENEHM) IEPECHINAIOT B
3apaHee MOJTrOTOBJICHHYIO MOCYAY WIN Cpa3y ke UCHoib3yroT. Ilpun n3mensuennn
“TIBUISIIMX BELIECTB pabOTy ClEyeT MPOBOANUTH B BHITSHKHOM LIKaQy.

Dunvmposanue
Cytb (uUIBTpPOBaHUS COCTOUT B TOM, YTO JKUIKOCTb C HaxXOIALIMMHCS B HeH
/, YaCTHLIAMU TBEPAOTO BELIECTBA MPOIYCKAIOT 4YE€Pe3 MOPHUCTYIO TMEPErOPOAKY
‘(bunptp). Ilopel umbTpa CTONH Majbl, YTO KUIAKOCTH ((PUIBTpAT) uyepe3 HHX
:[IPOXOAMT, a YaCTHIIBI TBEPAOro BeIIecTBa 3ajepkuBaroTcs. Takum obOpazom,
0caJiok cobupaercsi Ha GUIBTPE, a KUIKOCTh — B cocyne (puc. 1.26). OuibTphl
| MOTYT OBITh OYMa)KHBIMHU (CKJIQABIBAIOTCS U3 (PUIBTPOBATIBLHOM Oymaru), CTEKJIsSH-
= HbIMU Win GaphopoBeIMU (TIOpUCTas CTEKIsIHHAsA Wiu ¢dapdopoBasl TUIACTUHA),
CHIMYYMMHU (CJIOM XOpOIIO OYMIICHHOTO KBApLEBOTO IECKa), TKAHEBBIMH WU M3
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CTEKJIOBATHI (MM OOBIYHOM BaTHI) U JIP.
B 3aBucuMocCTH OT 1ieniel pas/eneHus XUIKOCTH U OCaJIKa MPUMEHSIIOT pa3indHble (QUIbTPHIL.
O6miee TpeboBaHue — MaTepuall GUIBTPa HE IOJDKEH PEarupoBaTh C KUIKOCTHIO HIIA OCAJKOM.
OpauH U3 MHUPOKO PACIPOCTPAHCHHBIX MATePUATIOB s PUILTPOB — QUIBTPOBAIBHAS
Oymara. OHa oT/IM4aeTcs OT OOBIYHOM Oymaru TeM, 4To He MPOKJIeeHa, 0oJiee YrcTas
U BoOJOKHHCTas. DOUIBTPOBAIbHYI0 OyMary 3apaHee MOXKHO Hape3aThb Kpyramu
paznmuuHOoro  auameTrpa. [LIoTHOCTH  (HMOPUCTOCTH)  (PUIBTPOBAIBLHON  Oymaru
Puc.128. Cona- OTIPEENIACTCA 110 IBETYy OyMaKHOM JIEHTBI, KOTOPOH OKJeeHa Iadyka TOTOBBIX
i bunbTpOB: uepnasn (pozosasn) renma — ObICTpOGHIBTPYIOITHE (C OOJBIIUMU TTOPAMU)
GUIbTPEL; Oenas nenma — QUIBTPBI CO CPEIHUM DPA3MEPOM IIOP; CUHAA JleWmd — IJIOTHBIC
GunbTpEI, IpeIHa3HaYeHHbIE A1 GUIBTPOBAHUS METKO3EPHUCTHIX OCAIKOB.
CobOupaemasi XHIKOCTh ((PUIBTPAT) MOXKET TOCTE
(buIBTpOBaHUS OCTAThCsI MYTHOH. B 3TOM ciydae ee
cnenyer NpoUIbTPOBAaTH MOBTOPHO, HUCHOIB3YS
bunaeTp ¢ 00I€€ METKMMHU TTIOPAMH.
Ptc. 127, Msroropmese mpocroro Gwmsipa: a-6 — cramn wrorosnenns; e — pwsrp. 1 [POCTOM (PUITBTP OOBIYHO YIOTPEOISAIOT B CIIydasix,
e KOIZla OTIENSIOT KPYMHOKPUCTAIIUYECKUM OCaloK.
JIJisi IpUTOTOBIICHUS TaKOro (GUIbTpa Oymary CKJIaJbIBAaIOT BUETBEPO, KaK MOKA3aHO Ha PHC.
1.27, 3aTem 00pe3aroT M BKJIABIBAIOT B BOPOHKY.
Cxnamuateiii (mnoéueiid) ¢unbtp (puc. 1.28) obnamaer Oosbliel MIIOMIAIBI0 MOBEPXHOCTH,
mo3ToMy (UILTPOBAHUE HA HEM HJIET ObICTpEe.
[Ipu ¢dunpTpoBaHUM BOPOHKY C (UIBTPOM 3aKPEIULIIOT B KOJNbIE MTaTuBa. llepen Hauanom
mporecca (prIbTp CMayMBalOT YUCTHIM pacTBoputeneM (Bomoi). Kpait ¢unbTpa HE IODKEH
JOXOJIUTH JI0 Kpasi BOpoHKH mpuMepHo Ha 0,5 cMm. OuimbTpoBaHuE YCKOPSETCS, €CIM B cTedIie
BOPOHKHU HAaXOIUTCS KUAKOCTb.
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Konumponavnwie 3ad0anus
1. HanumuTe Ha3BaHue 000pyI0BaHUS M MOAMHIIUTE €TO COCTABHBIC YaCTH.

HItaTue

—— CTePEeHD
KOJIBIN0

CrHpToBKa ]
puTIm JePEATEH (PHTIITA
I TAKIM

pesepeyap LA CIHpPTa // JIamK a _/ “ J_ HOJCTABEK A
Qﬁ KOIIATOR

2. [MopnummTte Ha3BaHUS CTEKJISTHHOM MOCYIBI OOIIEro Ha3HAYCHHUS.
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A

BOPOHKA

Teenapirieckan

mpodupra

PeToppTa ¢ Tydycom
© npuEpToil rpodKoil

JadopaTopHbIe CTPAKAHBI Kpyrnas Kpyriaas kondéa
IUI0CKOXOHHAL
Ko/6a

TIpoGHpEA ¢ 0TBOJOM Komirieckas konéa

Konmponvnusie 6onpocut

. O6mue npaBmia paboThl B XUMUYECKOH JIa0OpaTOPHH.

. Texnuka 0€30MacHOCTH M MEPHI MIPEIOCTOPOKHOCTH.

. [IpaBuia paboTHI C KUCIOTaMHU, ITepBasi HIOMOIIb MPU 0KOTaxX.
. [IpaBuiia paboTHI CO MIeI0YaMu, TIepBast MOMOIIL TIPHU 0XKOTaX.
. [IpaBuia paboTHI C TOKCUYHBIMU COEIMHEHUSIMU, TIEpBasi MOMOLIb MPU OTPABJICHUSIX.
. [lepBast moMOIIIb TTPY TEPMUYECKUX U XUMUYECKUX OXKOTaX.

. XuMudeckas nocyja u o0opyioBaHue.

. [IpaBmta paboTHl C XUMUIECKUMH PEAKTUBAMHU.

. IIpuroroBieHre pacTBOPOB.

10. ®unpTpoBaHue.

11.IlenTpudyrupoBanue.

12. Cyika B SKCHUKaTOpE.

13.0uncrka razos.

O 00 1N DN B W —

JlaGopaTtopHnast pabota No2 DijieMmeHTHI KpucTajorpagum.

Iesab: 03HAKOMHUTh C KpHUCTALIAaMH U3 Ka(eapadbHOH JSTAJOHHOM KOJUIEKIIMH, YMETh
OTIpEeeNIATh U MOKa3bIBaTh AJIEMEHTHI CHMMETPHH.

O0opynoBanme: NpUPOHbIE KPYIHBIE KPUCTAUIBI M3 KadeapanbHON 3TATOHHON KOJUICKIHH,
KOJUICKIIMS KapTOHHBIX MOJEIEeH TPOCThIX (OPM KPUCTAUIOB, Y4YeOHBIE TIOCOOHS IO
KpHucTaorpaduu, HabOp BETHBIX KOMIBIOTEPHBIX CIali-(PUIBMOB O KpUCTaIaX.

Bonpocs! 1u1s caMonoaroToBKu

Kpucramt u kpuctamumyeckoe COCTOSHUE BEIIECTBA.

['uranTckue KpucTamibl (IPUMEpHI).

IIpocTpaHcTBEHHAs KpUCTAUIMYECKAs PEIIETKA U €€ BUBI.

DJIeMEHTBI CAMMETPHH (TUIOCKOCTh, OCh, IICHTP).

Kpucramnorpaduueckue ocu.

WNHpaekchl U CHMBOJIBI TPaHEl KpUcTasia.

Hcxoanbie MmaTepuasbl

3eMHas Kopa CJOXE€Ha pa3IU4YHBIMH TOPHBIMHM IOPOJAAMH, COCTAaBHBIE YacTH KOTOPBIX —
MHUHEpaJIbl UMEIOT B OCHOBHOM KpHCTaTN4ecKoe cTpoeHre. OObIYHO KPUCTAIUIBI MPEACTABISIOT
€000 MHOTOTpaHHUKH, CTOPOHBI KOTOPBIX — IJIOCKUE TPaHH, a pedpa — nmpsMble TUHUH.
Kpucrania, umm xpycraib, B IMEpPEeBOAEC C TI'PEYECKOr0 O3HAYAeT MPO3PAUHbIM KaMeHb, WU
UCKOMaeMblil Jie[l. 3aTeM KpHCTajulaMd CTalld Ha3blBaTh BCE TBEpAbIE NPUPOIHBIC TeEIa,
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oOnanaromue (GopmMoil MpaBWIBHBIX MHOTOTPaHHHMKOB. BemiecTBo, M3 KOTOPOro KPUCTAILIBI
MOCTPOCHBI, CTATH HAa3bIBaTh KPUCTALITMYECKHUM, a HAYKY O KpUCTAJIaX — KpUcTauiorpaduei.
Kpucrannuueckoe BelIeCTBO  XapaKTepU3yeTcs OJHOPOIHOCTBIO, aHU3OTPONHOCTHIO U
CIOCOOHOCTBIO CaMOOTpaHAThCs. Kpome KpHCTalIMuecKuX TeJ, ¢ MPHUPOJIE BCTPEUAOTCA U
amopdusbie (0T Tped. «a» - 6e3, «mopde» - dopma) Tena. Tena 3TH SBISIOTCS U30TPOITHBIMU, TO
€CTh TaKMMH, B KOTOPBIX CBOWMCTBAa 1O BCEM HAIPABJIICHUSM OJWHAKOBBL. K Takum Tenom
OTHOCSITCSI CTEKJIO, BO3AYX T.I. AMOp(HOE COCTOSHUE SIBISETCS MEePEXOSIIUM, BPEMEHHBIM: C
TEYEHHUEM BpEeMEHU aMop(dHbIE Tela MEepepoXkKAATCI B KpUCTaUIMYeckue. Paccmorpum
Ba)KHEWILINE CBOMCTBA KPUCTAJUIMYECKOTO BELIECTBA.

OMHOPOHOCTh KPUCTAJUIOB COCTOUT B TOM, YTO XMMHUYECKUH COCTaB M (PM3NYECKHE CBOICTBA
M000M YacTH KpHUCTa/Ia TOXKJACCTBEHHBI COCTaBY M CBOWMCTBY JIFOOOW JIpyroil OJMHAKOBO
OpPUEHTUPOBAHHOW YaCTH KpUCTAIIA.

AHHM30TPOITHOCTh (HEPAaBHOCBOWCTBEHHOCTH) COCTOMT B TOM, YTO CBOWMCTBA B HAIPaBJICHHSIX
napajulebHBIX OJUHAKOBBI W B  HANPABICHHUSIX HEMApaUIeIbHBIX — HEOIMHAKOBBI
AHH30TPOITHOCTh XapaKTepHa, HalpUMep, IS KPUCTAJUIOB CIIO/IbI, KOTOpas TOJBKO B OJHOM
HATPABIICHUH JIETKO PACHICTIISETCS Ha TOHKUE TUIACTHHKHU.

Cnoco0HOCTBIO CaMOOTpPaHATHCH 00JIaAAI0T TONBKO KPHUCTAUIbI, OHU KPUCTAIIM3YIOTCS B
(dbopMe paBUIILHBIX MHOTOTPAaHHUKOB: MIPUPOIHAS OrPaHKa KPUCTAIIOB CBS3aHA, C BHYTPEHHUM
CTPOEHHUEM, C MPOCTPAHCTBEHHOW KPUCTATUTMYECKON PELIETKOIA.

OCHOBHOI OCOOCHHOCTBIO KPHCTAJJIOB SIBJISCTCS CUMMETpUS MX cTpoeHHs. [y oOHapykeHus
CUMMETPUH CIIYKaT: OCh CAMMETPHUH, INIOCKOCTh CHMMETPUHU U LIEHTP CUMMETPHH.

Ocb cummerpuu (L,1) — 310 BooOpaskaemast IMHUS, IPU BpAIlEHUH KpHCTAJJIa BOKPYT KOTOPOU
BCTPEYAIOTCS MOJA00HBIE U MOJAOOHO PACIOIOKEHHBIE 3JIEMEHThI OTPaHMYEHUS] KpUCTala, WIn
Ta JIMHUS, TIPH TIOBOPOTE BOKPYT KOTOPOIl (Urypa COBMEIIAETCs caMa ¢ COOOI0 OMpeeIeHHOe
YHCIIO pa3.

Yucro, mokassIBaloliee, CKOJIbKO pa3 (purypa CoOBMeIIaeTcsi cama ¢ co0oi MmpH MoJIHOM 000poTe,
Ha3bIBACTCS MOPSAKOM ocu. Hampumep, eciu mpu moaHOM 000pOTE BOKPYT OocH (urypa kKyda
COBMEIIIAETCS YeThIpe pas3a, TO 0cb 0003HauaeTcs L4 M Ha3bIBACTCA OCHIO YETBEPTOTO MOPSIIKA.

B kpucrannax npucyTCTBYIOT TOJIBKO OCH IEPBOT0, BTOPOTO, TPETHET0, YETBEPTOTO U IIECTOTO
HOpsAKOB. B 0lHOM KpHCTasuie MOT'YT HMPUCYTCTBOBATh HECKOJIBKO OCEH pa3iMyHOro MOpsjaKa,
Harpumep, y Kkyba: 3Ls4Lsm 6L,. Ocu mpoBomsarcs: 1) NEpHEHAUKYIIPHO K TPaHIM
MHOTOTPaHHHKA, YepPe3 UX CPEANHBI; 2) uepe3 BEPIINHBI MHOTOTPaHHUKA, PABHO HAKIIOHCHHBIE K
€ro OJJMHAKOBBIM I'PaHAM U pedpam; 3) MepneHAUKYIIPHO K cepeuHaM pedep MHOTOTpaHHHKA.
IMnockocTh cummeTpuu (P) nenut kpucraat Ha ABE paBHBIE U 0OPATHO PACIIONOXKEHHBIC YaCTH,
UX KOTOPBIX OJIHA SIBJISIETCS 3epKajbHBIM OoTOoOpaxkeHueMm Apyroil. [lmockoctu mpoBoasrcs: 1)
NEepIEHAUKYISIPHO K TpaHsM M pedpam, yepe3 HX CepeauHbl; 2) BIoJIb pebep, oOpasys
OJIMHAKOBBIE YTJIBI C PABHBIMU I'PaHsMU U peOpaMu.

B onHOI (hurype MoxeT OBITh HECKOJIBKO TIOCKOCTEH.

Hentp cummerpum, wnu wHBepcus (C), - TOYKa BHYTPU KpHUCTaUIa, B KOTOPOH MEISATCA
MOMOoJIaM JIMHWW, COCIUHSIOIIME OJHOUMEHHBIE W TMOAOOHBIC JJIEMEHTHl OTpaHHYCHUS
kpuctaia. Kpucrant MoxkeT 1 He UMeTh IIeHTpa.

aéuTycel — npocThie GOPMBI KPUCTAIIOB MHHEPATIOB MOTYT BapbUPOBATHCS, YTO MPUBOJUT K
W3MEHEHUIO0 O0IIero ooOymMka, WM raburyca, kpucramia. [Ipm omHON W TOH ke CTPYKType
MUHEpAT MOXET 00JlafaTh Pa3IUYHBIM Ta0UTycoM. Pa3nmuyaroT clemyromue THIBI raduTyca
KPHUCTAJIJIOB:

a) U30METPUYHBIN (PaBHOBEIMKHII) — BCE TPAHU KPHUCTAUIa IPUMEPHO OAMHAKOBON BEIMUYNHBI,
0) TaOIMTYATHIN — IBE MPOTUBOTIOJIOKHBIC TPAHH OOJIBIIIE IPYTHX;

B) TUJIACTUHYATHIN U JTUCTOBATHIN — CUIILHO Pa3BHUTa CILUIIOCHYTOCTb;

I')CTONOYATHIN- TpU U OOJIbIIE TPaHel MapaieIbHbl KaKOW-THO0 OHOW JTMHUY;
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1) UTOJILYATHIN WJIM BOJIOCOBUAHBIN — OUEHb OOJIbIIAs BRITAHYTOCTh KpUCTAILJIa B ONPEAETICHHOM
HaIlTpaBJICHUH.

Kak mnpaBumo, rabuTyc omnpenensieTcss BaXHEUIIMMH OCOOCHHOCTSIMH KPHUCTaUTMYECKOU
CTPYKTYpbl MuHepanoB. Hampumep, KpucTayulbl KyOWYeCKOW CHHTOHUHM OOBIYHO Pa3BUTHI BO
BCEX HampaBieHHUsX (M30MeTpUyHBId rabutyc). Kpucrtamisl TeTparoHaJbHOW CHHIOHUU
CIITIOIICHBI UJIH, HaO60pOT, YAJIUHCHBI, PCKE CIUIFOCHYTHI U YCIIYCBU/IHBI. KpI/ICTa.H.HBI HU3IINX
CHHTOHHI OOBIYHO UMEIOT IIACTUHYATHIN OOJIHK.

CHHIOHHS — 3TO COBOKYITHOCTH IPOCTBIX (OPM, OOBEIMHEHHBIX OJUHAKOBBIMU 3JIEMEHTaMH

CHMMETPHH.
Tab6muna 1
CUHIOHUY KPUCTAJUIOB M MX PYKOBOJISIINE TPU3HAKU
CucreMbl (CHHTOHUHM) W 0O0Imas
Kareropun Enunnunbie HanpaBieHus
CUMMETPUS
Bricmias.
Enunnunbie HarnpaBieHus | KyOnueckas Her
OTCYTCTBYIOT. Heckomnbko | 413
ocel mopsijKa BbIlie 2
Cpenuss. TerparonanbHas (KBagpaTHasi) Onxno
Onuo equauuHoE | La cls
HalpaBJ€HUE, COBIMAJAIONIEE
C €ITUHCTBEHHON ocbro | TpUroHanbHas Onno
MOPsI/IKA BhIIIE 2 Ls cLs
I'excaronanrHas OnHo
Le cLs
Hu3zmras PomOnueckast
Tpu
Heckonbko equHUYHEIX | 3Lo
HanpasieHud. Her  ocei
Monoxnnaudeckas
MOPsI/IKA BhIIIIE 2 MHOKECTBO
L uom P
TpuknuHuyeckas
C wim oTcyTcTBUE »3JeMEHTOB | Bce
CUMMETpUU

Coneprkanue paboTh

3aganue 1. OnpenenuTs 3JEMEHTH CUMMETPUU KPUCTAILIOB.

Ha npupoansix kpucramiax (rajaur, KaJlbLUT, MArHETUT, TUPUT, TPaHaT U JIp.) U Ha KaPTOHHBIX
MOJIENAX MPOCTHIX (OPM KPHUCTAIJIOB OIPENSIUTh U IO0Ka3aTh JJIEMEHTHl CHMMETPHH
KPUCTAIIOB (TIJIOCKOCTH, OCH, IIEHTD).

3aganme 2. OnpenenuTs M TOKa3aTh 3JEMEHTHl CUMMETpHHM KyOa (reKkcasapa) COrjlaCHO €ro
dopmyie: 3L441L361L,9PC.

JlaGoparopHas pabota Ne 3

Heab: U3y4uTh CHCTEMY MPOCTHIX (OPM KPHCTAIIOB, HAYYUTHCS ONPEACIATh Ha3BaHHE
npocTeiX (OpM MO KOMOMHALMSIM DJIEMEHTOB CHUMMETPHH KpHUCTaUla MU ONpeneisTh HX
CUHTOHHUIO.
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O0opynoBanue: IPUPOJHBIE KPYITHBIE KPUCTAIIBI-UHAUBH/IBI, KOJUICKIUS KAPTOHHBIX MOAEIeH
OpocThIX (OpPM KPHUCTAJIOB, y4eOHbIE MOCOOMS IO KpuUCTaJUIorpaguu, peKoMeHayemas
JaUTEparypa.

Bomnpocs! 1151 caMonIoAr0TOBKU

[IpocTthie hopMBI KPUCTAIIIOB.

Jlatb ompenenenue npocThix GOpM KPUCTAIIIOB KyOUUYECKOW CHHTOHUU.

UeM oTiimyaeTcss [unupamMmuaa oT okTasapa’?

UYro Takoe «raburyc» kpucrauia?

CuHroHuu.

Ha3zoBute MuHepaibl, UMEIOIIUE MPOCThIe POPMBI KyOa U OKTadpa.

Coneprxkanne paboTh

3aganue 1. O3HAKOMUTBCS ¢ HOMEHKIIATYPOil MPOCTHIX (opM KpHucTaioB (puc. 1), HayuyuThCA
ONpeNeNATh 3JEMEHThl CUMMETPUM M Ha3BaHHWE HPOCTOH (OpMBI HAa MOJENAX KPHCTAIIOB.
Pesynbratsl onpeneneHus ohopMHUTH B BUE TaOIHIIBI 2.

Ilpumeuanue. IlepBole TpU psAa OPOCTHIX (OPM — MUPAMUIBI, TUMMPAMHUIBI, MPU3MBL VX
Ha3BaHUE 3aBUCUT OT (OPMBI CEUCHHA: ceueHHe poMO — pomOuveckas, TPEYroJbHUK —
TPUIOHANIbHAs, YABOCHHBIH TPEYrOJbHUK — JAUTPUTOHAIbHAs, UYETBIPEXYTOJIBHUK  —
TeTparoHajbHasi,  YIABOGHHBIH  YETHIPEXYTOJILHUK —  JUTETparoHalbHas,  YIBOCHHBIH
IIECTUYTOJIbHUK — IUT€KCarOHaJIbHAs.

®opMy, COCTOSNIYIO U3 OJHOW IpaHU, Ha3bIBAIOT MOHORJPOM (22), U3 ABYX MEpPeCceKaromuxcs
rpaseit — qudapom (23), U3 ABYX NmapajlieNbHBIX TPaHEeH — MTUHAKOUIOM (24).

dopma, cocTosmas W3 YETHIPEX TIpaHedl B BHUAE TPEYroJbHUKOB, - TeTpasap. Pazmuyaror
poMOMYECKU TeTpa’Ap — B cedeHHH poMO (25), KkyOuueckuii — BCe TpaHH PaBHOCTOPOHHHUE
TPEYroJbHUKH (26), TETparoHaJbHBIA — B CEUCHUH YETHIPEXYTOIbHUK (27).

@durypsl, HallOMHMHAIOUIME AUMNHPAMHUIbBl, HO C TpaHAMH B BHJE TpanelUuy, Ha3bIBAIOT
Tparenodapamu (TpUroHaIbHBIN — 28, TeTparoHaabHbIN — 29, rekcaroHanbHbIi — 30).

®dopMy, COCTOSIIYIO M3 IIECTH TpaHe B BHje pomOa, Ha3zbiBalOT pombo3apoM (31), mpocTeie
(opMBI U3 paBHBIX Pa3HOCTOPOHHHUX TPEYTOJBHUKOB — CKAJIEHO3ApaMH (TeTparoHaabHbINH — 32,
JTUTPUTOHATBHBIN — 33).

dopma U3 mIeCTH KBaJpaTOB Ha3bIBaeTCs TekcadapoM miu kyoom (34), ¢opma u3 BocbMHU
PaBHOCTOPOHHHX TPEYTOJBHBIX TpaHel — okTadipom (35).
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Puc. 1. [IpocTbie pOpMBI KPUCTAILIOB.

[IpousBogubsie TeTrpa’apoB (36-39) u  oktadapoB (40-43) GbopMBI, TpaHH KOTOPHIX
COOTBETCTBEHHO PAa30WTHI HAa TPU TPEYTrOJbHHUKA, YETHIPEXYrOJIbHUKA, TMSATUYTOJbHUKA,
niectuyroibHuka. Ha3zBanuwe »Tux (QopM COCTOMT M3 Tpex uacTeil: mepBas OTHOCUTCS K
Ha3BaHUIO TPaHU (TPUTOH, TETPAroH, IEHTAaroH, TeKCaroH), BTopas — K UX KOJIU4ecTBy (3), 3aTeM
HasbIBaeTcs ucxoaHas opma. Hampumep: Tpuron-tpuoktadap (popma 40).

Ecnmu rpanm ky0a 3aMEHUTH YETBIPHMS TPEYTOJIBHBIMH TpaHSAMH, TO Mojdy4aercs ¢opmMma,
HOCSIIIas Ha3BaHUE TeTparekca’ap (44).

@urypsl 45-47 Ha3bIBAIOT JOJAEKAdApaMU: NUJIOACKASAP — YABOCHHBIA JIBEHAILIATUTPAHHUK,

poMmOomoAeKa’Ap M TEHTAroHAOAEKa’p — COOTBETCTBEHHO TIpaHU B BHAE pPOMOOB U
HSTHYTOJIbHUKOB.
Tabmuma 2
Omnpenenenue NpocThiX GOPM KPUCTAIIIOB
Hassamme mpocToii DJIEeMEHThl CAMMETPHUH
Ne monenu (hopMbI
p P |L C
1 npusma 4p L33L: C

3apanue 2. Onpeaenuts Tpoctyto ¢Gopmy, rabutyc u cuHroHuto 10-u kpuctamios. Pe3ynbpraTs
oGopMUTH B BUI€ TAOIUIILI 3 (Ha3BaHHE MUHEpAJIa JaeT MPEroaaBaTensb).

Tabmuma 3

Omnpenenenne NpocThix GopM, TaOUTyCa U CHHTOHUU KPUCTAIIJIOB

Ne | HasBanme | IIpocras | ['abutyc Cunronus
n/n | muHepana | ¢opma
1 lNanmur I'ekcasnp | M3omerpuunsiit | KyOouueckas

JlaGopaTtopHnas pabota Ne 4
Henb: u3yunth Gusuveckre cBONCTBA Hanboee paclpoCTPAaHECHHBIX MHUHEPAJIOB.

Dopma A
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Oo6opynoBanue: kadgeapaabHble dTaJOHHBICE 00paslbl C pa3HBIMH (PU3MUYECKHUMH CBOMCTBAMU
(Ipo3pavHOCTh, CHANHOCTD, OJeCK U Ap.), ydeOHbIe TOCOOHS IO MUHEPAJIOTHH, PEKOMEHyeMast
JuTEpaTypa, claia-GuiIbMbl KOMIBIOTEPHON TpaduKu 10 CBOMCTBAM MUHEPAJIOB.
Bompocs! 115t caMonoAroToBKu

1. OcHoBHBbIe (u3nueckre CcBOWCTBa MHUHEpanoB. JlaTh mepedeHb CBOWCTB M MPUMEPHI
MUHEPAJIOB.
Onruyeckre CBOMCTBA MUHEPAJIOB.
CnaiiHOCTb U IPUMEPHI MUHEPAJIOB C OIIPEIEIIEHHON CIalHOCTBIO.
N3nom u mpuMepsl MUHEPAJIOB.
KommuiekcHast xapakTepucThka (pU3MUECKUX CBOWCTB PaclpOCTPaHEHHBIX MHHEPAJIOB:
KBapll, MOJIEBbIE MIMAThI, OJUBHH.

6. I'maBHBIe (U3MUECKHE CBOWCTBA PYTHBIX MHUHEPAIOB: TaJCHUT, CQaJepuT, MUPHT,

XaJIbKOTIUPUT, MUPPOTHH.

Hcxoanbie MaTepHabl
du3nyeckue CBOMCTBa MUHEPAJIOB UMEIOT OOJIbIIOE 3HAUEHNUE U BaXKHBI JJI UX PACIIO3HAHUSL.
OnpeneneHHbIl XUMHUYECKUH COCTaB M XapaKTEPHOE CTPOEHUE OOYCIIOBIMBAIOT MOCTOSHHbBIE U
WHAUBHUAYyalIbHbIE (PU3NYECKHEe CBOWCTBA MUHEPAJIOB.
LBet. SIBnsieTcs BaKHEHIIMM JTUArHOCTUYECKHUM IPH3HAKOM MHHEpaia (pOJOHHUT, AlbOHT,
XJIOPUT, JIa3ypuT — Ha3BaHbl MO I1BeTY). LIBeT 3aBucuT OT Haymmuus XpoMo(OpoB (MOHBI —
KpPacuTeNIu XpOM, MeIb, >Kele30, KOoOaabT M Jp.), NOCTOPOHHUX IpPHMECEH, NMPUCYTCTBHE
MOJIEKYJ BOJBI.
IIBer uepthbl. HekoTOopple MHHEpaslbl B NMOPOIIKE IO LBETY HE OTIMYAIOTCA OT HCXOAHOIO
MaTepuana, HO BCTpPEUaloTCs TaKue MHUHEpaiblI[BET KOTOPHIX HE COBIAJAET C LBETOM HX
MOPONIKA, YTO OYEHb BAXXHO JJIsi UX ompeneneHus. Hanmpumep, nupuT uMeeT JaTyHHO-KENThIN
I[BET, a MOPOIIOK U3 HETO — YEPHBIHN U T.1.
Jyis omydeHus MopoIKa MHHepaia MPUMEHSIOTCS epoxoBaTas Gpapdoposas minactunka. Eciu
IIPOBECTU MUHEPAJIOM IO €€ TIOBEPXHOCTH, ocTaeTcs cien (ueprta). LIBer uepThl MuHepana — 310
I[BET €70 B TOHKOM IIOPOLIKE.
Bbaeck. bonpmmHCTBO MUHEpaIOB 00J1aJal0T CIIOCOOHOCTHIO OTPaXKaTh CBOMMH MOBEPXHOCTAMU
CBET, 4TO U 00YCJIOBIMBAET OJIECK MHHEPAJIOB, OOBIYHO OIPEIEIIIEMBIN Ha CBEXKEM U3JIOME.
[To Onecky pa3nu4alOT TpPU TPYIIbl MHUHEPAIOB: C METANIMYECKUM, HEMETAUIMYECKUM U
HOJYyMETAJUIMYECKUM (METaJUIOBUIHBIM) OJieckoM. B cBoro ouepenb HeMeTaUIMYECKHH Oieck
MOApa3/IeNACTCsl Ha CTEKJISIHHBIN, MEepIaMyTPOBBIM, IIEIKOBUCTBIN, MXWUPHBIA, BOCKOBOW H
MAaTOBBIH.
IIpo3payHocTh - ATO CBOWCTBO BEIIECTBA MPOIYCKaTh CBET. B 3aBHCMMOCTH OT CTENEHU
MPO3PAUYHOCTH BCE MUHEpANbI JEJSATCS Ha MpOo3payHble (TOPHBIN XpycTallb, UCAAHACKUN 1ITIAT),
MOJTYITpO3pavuHble (M3yMpy, chaieput, KHHOBAPh U JIp.) U HEMIPO3padHble (MAarHETHT).
IL10THOCTH — 3TO OTHOILIEHHE Macchl K 00beMy. OHa 3aBHCUT OT XHMMHYECKOTO COCTaBa
MuHepanoB u kojeonercs ot 0,8 mo 23 r/cm*. Bece MuHEpasbl 10 TUIOTHOCTH MOYKHO Pa3/IeiiuTh
Ha TP TPYNIBL: JIeTKHe (IUIOTHOCTH 10 2,5 1/cMm?), cpennue (ot 2,5 no 4 r/cM®) U TspKenble
(6ompbire 4 T/cm?).
Bkyc. PactBopumble B BOJe MUHEpaibl 001aJalOT ONpPENEIeHHBIMUA BKYCOBBIMH KaueCTBAaMH.
Tak, raqut — CoJ€eHbIi, CUIILBUH — TOPBKO-COJICHBIN, KBACIlbl — KUCIbIE U T.1. HepacTtBopumbIie
MUHEPAJBI JTUIMHYT K S3BIKY U BIQKHBIM T'y0aM.
XpynkocTh — 3TO CBOMCTBO MHHEpalla MpHU yAape JEerko pacnajarbcs Ha MeJKue OOJOMKH,
KpouuThes. [Ipu napananuy HOXKOM XPYIKHX MHHEPAJIOB 00pa3yeTcs MOPOIIOK.
KoBkue MuHepansl mpu yaape MOJOTKOM CIUTIONIMBAIOTCS M 3aKpYIJAIOTCs Mo KpasM. [lpu
[apanaHuy KOBKUX MUHEpaJIOB 00pa3yeTcst OJIeCTAIIMA Cie].
I'uOkocTh, ynpyrocrb. MuHepan Ha3biBaeTcs TMOKHM, €CIM €ro TOHKHE IUIACTUHKU WIN
BOJIOKHA MOKHO M3rubarth He jomas. Kornma mocie m3rnOaHusi MIaCTUHKKA WM BOJIOKHA OHH

Nk w
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caMu COOOM BBIIPSIMIISIIOTCS, HE JIOMasiCh, MUHEpall — ynpyruii. Ecnu ske cornyras miacTHHKA
WIH BOJIOKHA COXPAHSIIOT MPUIAHHYIO (OPMY, HE BBIIPSMIISIFOTCS, 3HAYUT, OHU THOKHE, HO HE
yHupyrue.

PagnoakTuBHOCTH. CIIOCOOHOCTBIO K CAMONPOU3BOJIBHOMY O-HU3IYYCHUIO XapaKTEPU3YIOTCS
BCE MUHEpaJbl, COJEPKAIINE B CBOEM COCTaBE PaJUOAKTUBHBIC DJIEMEHTHI ypaH U TOPHIA.

3amax. [Ipy ymape wiu paszioMe MHHEpaja TMOSBIAETCS 3amax, KOTOPbIM YKa3blBaeT Ha
MPUCYTCTBHE TE€X HJIM UHBIX 3JIEMEHTOB B pYJIE.

PacTtBopuMocTh B KucI0Tax. KapOoHATHI (KaNbIUT, MAJIAXUT U JIp.) IPU OOBIYHBIX YCIOBHSIX
pacTBOPSIIOTCS B COJISTHOM KucioTe ¢ BbiaeneHueM COs. Jlpyrue mMuHepaiabl pacTBOPSIIOTCSA B
M3MEIBbYEHHOM BUJE UIIU NIPU TIOJOTPEBE.

PacTBopumocTh B Bojae. TakuM CBOIICTBOM 00J1a/1al0T MUHEpaJIbl TAJIUT, CUJIbBUH, KapHAJUIMT,
oumoduT, acTpaxaHuT U Ap.

MarautHocTb. MuHepanbsl (peppoMarHeTUKH BO3JEHCTBYIOT HA MAarHUTHYIO CTPEIKY KoMIlaca
(MarHeTuT, MUPPOTHUH)

I'oproyecTsb. Jlerko 3aroparoTcst OT CIIUYKH cepa, THTAPh, CEPHBIN KOoT4enaH, achaabT U JAp.
[UrpoCcKONMUYHOCTh — CIOCOOHOCTH TOTJIONIATh BJIAry W3 BO3AyXa (KapHAJUIMT, KAOJHH,
rajilya3uT, MOHTMOPHJIJIOHUT).

Copneprxanue paboThI

3ananue 1. M3yunth ¢Qusndecke CBOMCTBA MUHEPAJIOB B ATAJIOHHBIX KOJUICKIUSX MHUHEPAIOB
r'e0JIOr0-MUHEPATOrHYeCKOro KadeapaIbHOTO My3esl.

3apnanme 2. M3yunth u omnmcarh (Qu3MyUeckue CBOHWCTBA 9 MHHEPATOB-3TAJIOHOB IIKAJIBI
TBEpAocTH Mooca:

1-Tansk 6-IlonmeBoit mimar
2-T'unc 7-KBapig
3-Kanenut 8-Toma3s
4-®nrooput 9-Kopynn
5-Anarut 10-Anma3s

3aganme 3. OnpenenuTbs TBEPAOCTh MHHEPAIOB C MOMOINBIO 3TAJTOHHBIX OOpPA3LOB HIKAJIBI
Mooca [1].
Ha ucnsiTyeMoM MuHEpasie BEIOMpaeTcsl pOBHAs IUIOLIA/IKA TNIOCKOCTH CIIAWHOCTU MIIM U3JI0Ma.
Cnerka HaJaBinuBas, MO ATOM IUIOLIAJKE MPOBOAAT OCTPHIMH YIJIaMH MHMHEPAJIOB IIKaJbl
TBEPOCTH, HauMHAs OT Oosee Msrkux. [Ipw 3TOM HaOMIONAIOT, KaKOW W3 HHUX JaeT 4YepTy
(mumrer), a KakoW OCTaBIIIET LapanmuHy. TBEPAOCTH OMNPEACIIIEMOr0 MHHEpajia OyJeT BBIIIEC
NOCJIEAHETO MUHEpPAJa, JABIIErO YEepTy, U HUXKE NEPBOIO0 MHUHEpaia, OCTABUBILIErO LAPAIUHY.
Ecnu ucnpiTyemblit ¥ 3TaJOHHBIN MUHEpaJI apanaoT ApYT Apyra, uX TBEPAOCTh OJIMHAKOBA.
Heab: U3yunTh TJaBHbIE HaubOoJiee pacIpOCTPaHEHHBbIE MHUHEpaIbl B COOTBETCTBUU C HX
KPUCTAJUIOXUMUYECKON KiTacCu(PUKarmne.
OO0opynoBaHme: 1EeMOHCTPALIMOHHBIE KOJUIEKIIMM MMHEpAJIOB IO KjaccaM, pa3JaTO4yHble
HaOOpbl MUHEPAJIOB, KyCOUKH CTekia, (papdopoBbie HETJIa3MpOBaHHBIC TJIACTUHKH (OHMCKBUT),
10%-br1i1 pactBop HCI, KOMmacel, yrbl, OMHOKYJSPBI, pEeKOMEHAyeMas JIUTepaTypa.
Hcxonnbie MaTepuaibl
1) Kpucrannoxumudeckas kiaccuukanys MUHEPaIoB
I.  CamopoaHbIe 3JIeMEHTHI —30JI0TO, cepedpo, Meab, cepa, Tpadur.
II.  Cynbduusl — comu cepoBOIOPOIHON KUCIOTHI: CalepuT, raleHUT, KHHOBAPb.
III.  Boabdpamarsl — conu BOJIbGPAMOBOM KUCIOTHI: BOJIbPaAM | JIp.
IV. TamoreHuns! (XJIOpUIBI) — COJU CONSTHOW KUCTIOTHI: TATHT U AP.
V.  HutpaTsl — conu a30THOM KUCIIOTHI: HATPUEBAs CEIUTPA, KAIMEBas CEIUTPA.
VL KapOoHaTsl — conu yronbHOM KHUCTIOTHI: KAIBIUT, MAJIAXHT.
VII.  Cynbdarsl — coid CEpHOM KUCTOTHI: THUIIC, MUPAOUIIUT.
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VIIL
IX.

XI.

®docdatel — conu HochopHOM KUCTOTHI: anaTuT, Gocopur.

OKHCITBI ¥ THIPOOKHUCITBI — KUCIIOPOIHBIE U BOAHBIE COSAMHECHHS METANIOB U
METaJUIOUIOB: KBapIl (TOPHBIN XpycTallb, MOPHOH, IIUTPUH, aMETHUCT), XaIIeI0H (arar,
CEpII0IUK), KOpYH] (pyOuH, candup), Xpu300epuiut (aleKCaHIPHUT).

CwIMKaThl U aJTIOMOCUIIMKATHI — COJTM KPEMHUEBOM U ATFOMOKPEMHHUEBOU KUCIIOT:
nojkiacc 1 — OCTpOBHBIE CHIIMKATHI: OJIMBUH (XPU30JIUT), TpaHaT (MUPOM, JeMaHTOU/,
aJbMaH/IMH), TOTIA3; TOJIKJIacC 2 — KOJBIIEBbIE CUIIMKATHI: TypMaIuH, Oepuiut (M3yMpy I,
aKBaMapHH); MOJIKJIacC 3 — LEMOYEUHbIE CUIIMKATHI: POJOHUT U JIp.; MOJKIIacc 4 —
CJIOMCTBIE CHJIMKATHI M aJTFOMOCHIIMKATBI: CEPIIEHTHH (3MEEBHK) U JIp.; MOJAKIIACC 5 —
KapKacHbIC aTIOMOCHIIMKATHL: JIA3YPHT, J1a0paiop.

VYrneBonopoHbie (OpraHnYecKue) COeIMHEHUs: SHTaph U Jp.

2) Onpenenurtenb MUHEPAIOB MO (PU3NIECKUM CBOHCTBAM
3) YueOuuku n yaeOHbIe TOCOOUS TT0 MUHEPATIOTHH
Copneprxanue paboThI

OnpeaenuTh 1 ONMrcaTh BaKHEHUIIINE MUHEPAJIbl OTIPEICTICHHOTO KJIacca B BUJIEC TaOIHIIBI 1O

crenyromei hopme:

1-Ne i/, 2-Ha3BaHue, 3 — XUMUYECKUNA COCTaB, 4 - CHHTOHHS, 5 - TBEPIOCTH, 6 - I[BET, 7 - I[BET
4yepThl, 8 - O1eck, 9 - cmaitHocTh, 10 - uznom, 11 - ynensHBI Bec, 12 - 0cOObIe AMATHOCTHYECKUE

MpU3HAKH, 13 - mpakTH4YeCKOEe 3HAaYCHUE.
Hwuxke MMPUBOAUTCA CIIMCOK OIMMMCBIBACMbBIX MHUHCPAJIOB!

Bcezo 32 munepana.

cepa KOPYH[ porosast
HNUPUT ornain oOMaHKa
XAITbKOTTUPUT XaJeIoH TOMa3
raJCHUT KaJIbIIUT KaOJIMHUT
chaneput THUTIC TaJIbK
TaJIuT anaTut OMOTUT
CHJIbBUH OJIUBUH MYCKOBUT
¢mooput I'PaHaThI OpTOKIIa3
KBapII Oeprit MUKPOKJIHH
MarHeTHuT TypMaJIH HedenuH
reMaTuT aBTUT TUTarHOKJIa3bI

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbBHbBIX PABOT, PE®GEPATOB

JlauHbIil BUA paboThl HE IpeaycMoTper YII

9. HIEPEYEHDb BOITPOCOB K 3AYETY

1. Hcropust pa3BUTHS KpUCTAITIOXUMUH.

2. Ilpenmet u 3aauu KPUCTATIIOXUMUHU.

3. B3auMocBs3b cOCTaBa, CTPOEHUS U CBOWCTB XMMHUECKUX BEIIECTB

4. CnocoObl W BapuaHTbl KilacCU(QUKAUK KpPUCTAJUIOB: IO pa3MepaM, CUMMETPHH,
CTPYKTYpe.

5. Knaccugukanus no cMiMMeTpUu: KaTerOPUH, CUHTOHUH, KJIACChI, IPYTIIHI.

6. IloHsATME O KpUCTANIMYECKOHW pEIIETKE M AaTOMHON CTPYKType KpHUCTAJTIM4ECKOIO

BE€IICCTBA.

7. Tlonarue o0 syneMeHTAapHOH suelike. TUIMBI S4YeeK M0 CUMMETpUU. MHOTOBapUaHTHOCTD
BbIOOpa sUEEK, MPUMHUTUBHBIC U HEIPUMUTHBHBIE SUCHKH.

o

9. OCHOBHEIE 3JIEMEHTHI

Dopma A

y37bl, PSABI,

[IpaBuna ogHO3HAUYHOTO BEIOOpA 3JIEMEHTAPHBIX stueek. 14 THUMOB perieTok bpasa.

KPUCTAIJINYECKON PEeLIeTKH: IJIOCKOCTH, UX
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XapaKTepUCTUKU

10. Kpucramiorpaguueckie IUIOCKOCTH KakK BaKHEHIIWN sieMeHT pemeTkd. CrocoObl
BBIPQXXCHHS OPUEHTALINU.

11. KBagparuunsie opMbl. BeIBOA /U1 IPSIMOYTONBHBIX PELIETOK.

12. Unpexkcsl B NMPUMUTHBHBIX W HENPUMHUTUBHBIX pELIETKaX. 3aKOHbI MOTacaHus s
LHEHTPUPOBAHHBIX SUYEEK.

13. CTpyKTypHbI€ TUIIBI: IOHATHE, KIacCU(UKAIHsI, OCHOBHBIE XapaKTEPUCTUKH.

14. CumMmeTpus KpUCTAIIIOB: 3JIEMEHTBI CUMMETPHUH, 3aKOHBI X B3aUMOJICHCTBUS.

15. IIpocteie  ¢GoOpMBI: TOHATHE, OCHOBHBIC Ha3BaHWS, KiIacCH(UKAIUsA, pPOIb B
TU(GPAKIIUOHHBIX METOaX.

16. ITpaBuia mocTpoeHus cTepeorpapuiIecKoil MPOSKINH IEMEHTOB CHMMETPUU M TpaHel
KpUCTAJIOB.

17. IloHsiTHE ©O TPOCTPAHCTBEHHOM CHMMETPHUU: DBJIEMEHThl CHUMMETPUM, TOHSATHE O
MPOCTPAHCTBEHHBIX TPYyIaxX.

18. KoHuenuusi MmIOTHEWIIMX YMaKOBOK. XapaKTEPUCTHUKH YMAKOBOK: CIOWHOCTh, THIIbI
MyCTOT, KOA((HUIIMEHT KOMITAKTHOCTH.

19. Tlonsitue o TBepABIX pacTBopax. KM3oMopdHOEe 3amerieHue, pacTBOPHl BHEAPCHHUS U
BBIYMTAHUS.

20. IndpakiMOHHBIE METOABl HCCIEAOBaHUS CTPYKTYpbl. CBSI3b TEOMETPUU aTOMHOTO
CTPOCHHUS C MapamMeTpaMu TUPPaKIHOHHON KapTUHBL.

21. PeHTreHOBCKHE JIydd KakK OCHOBHOM WHCTPYMEHT IU(PPAKIIMOHHO- CTPYKTYPHBIX
METOJI0B: IPUPOJIa, OCHOBHBIE CBOMCTBA, UCTOYHUKH, IIOHATHE O BUJAX CIIEKTPOB.

22. CrutomHOM  "OGenblid" CHEKTp PEHTTeHOBCKHMX JIyded: NpUpoaa BO3HUKHOBEHUS U
OCHOBHBIE XapaKTEPUCTUKH.

23. XapakTepUCTUYECKUI CIIEKTP Ha OCHOBE CTPOCHHUSI aTOMa, OCHOBHBIE CIEKTpaJbHbIE
JMHUH, TyOneTHas cTpykTypa K-anbda muaun

24. Tlonsitue o ngudpaknuy BOJH, WCTOYHHUKH BTOPHUYHBIX BOJH BOOOmEe © s
PEHTTEHOBCKUX JTy4eil, B yacTHOCTH. OObsicHeHHe Nu(pakiuyd Ha Y3JOBBIX psAlax IO
Meroay Jlays

25. Iudpakuus - kak n3duparenbHoe orpakenue. @opmyna Bynega-bparra.

26. IToponikoBbie METO/IbI PEHTTEHOCTPYKTYPHOT'O aHAIN3a

27. OcHoBHass mpoOieMa B ONpEACTCHUM IapaMeTpPOB PEIIETKH IO MEXIUIOCKOCTHBIM
PACCTOSIHUSAM U METOJIBI €€ pa3pelIeHNs Ha MpUMepe KPUCTAJUIOB KyOHMUECKONH CHHTOHHH.

28. Kpucramiorpaguyeckass IJIOTHOCTh.  JKCIEPUMEHTAILHOE  OMpECNieHue  YHuclia
(bOpMyIBbHBIX €IMHHUIL B sTUCHKE.

29. PaccestHre pEHTTEHOBCKUX JIydell aTOMOM, aTOMHas aMIuMTyna (pakTop paccesHus).
Bxnan simep B paccestHue aTOMOM.

30. CnoxxeHHe BOJH, PAacCesTHHBIX aToMaMH. BbiBoa (opMysbl Iisl pacyeTa CTPYKTYPHOTO
¢dakTopa Mo KOOpAUHATAM aTOMOB.

31. TlonsTue o MeTOAax oNpeeseHHsI KOOPAMHAT aTOMOB. MeTo mpod 1 OIHOOK.

10 CAMOCTOATEJBHASA PABOTA OBYYAIOHIUXCHA
Coneprxanue, TpeOOBaHUS, YCIOBHS M MOPSAIOK OPTaHU3AIMHA CaMOCTOSITEIHLHON
paboTbl oOydaromuxcs ¢ ydeToM (popmbl 0O0y4eHHs ONpPENENsIeTcss B COOTBETCTBHU C
«[lonoxxeHnemM 00  opraHM3alMM  CaMOCTOSATEIbHOM  paboThl  OOyYarOLIUXCA»,
yTBEepKJIEHHBIM YueHbIM coBeToM Y'Y (mpotokon Ne 8/268 ot 26.03.19 1.).
®dopma o0yueHus: O4Hasl.
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Ha3zBanue pa3nenoB i Buja camocrositesibHOM padoThl (O0beM B| Popma KOHTPOJIA
TeM yacax
Ipenmer, 3a1a4n u|[IpopaboTka yueOHOTO MaTepuaia BKJIFOUCHUE
OCHOBHBbIC IIOHATHA
C  HCIOJIb30BAaHUEM €CypcoB
KPUCTAJTUIOXUMUHN p yp BOHpOCOB
y4eOHO-METOIMYECKOTO u

MH(POPMAIIMOHHOTO 00ECTIeYeHUs

TECTUPOBAHHUU U

4 3a4ueTe
JTMCIUTUTAHBIL.
[ToaroroBka K yCTHOMY OMpPOCY U
TECTHPOBAHUIO.
[ToaroToBka k ciaue 3aueTa.
I'pynmsr cummerpun 1 [TpopaboTka yueOHOTO MaTepuana BKJTIOUYCHHE
CTPYKTYPHBIC KJIACChI
PYKTYP C  HCIOIB30BAHHEM  DPECYPCOB BOTIPOCOB Ha
y4e0HO-METOIUYECKOTO u TeCTHPOBAHHH 1
WH(POPMAIIMOHHOTO O00ECTICUCHHS
4 3ayere
JMCUIUTUIAHBIL.
[ToaroToBka K yCTHOMY OTpOCY U
TECTUPOBAHUIO.
IToaroroBka k ciade 3ayera.
OcHoBbI [TpopaboTka yueOHOTO MaTepuana BKJIFOUCHUE
PEHTTEHOCTPYKTYPHOTO
e C HCIOJBh30BAHHEM  PECYPCOB BOIIPOCOB Ha
y4e0HO-METOIUYECKOTO u TeCTHPOBAHHH 1
MH(POPMAITMOHHOTO O00ECTICUCHMS
4 3ayere
JMCUIUTUIAHBIL.
[TonroToBka K yCTHOMY ONpOCY U
TECTUPOBAHUIO.
IToaroroBka k ciade 3adera.
OCHOBHBIC TIOHATHS [TpopaboTka yueOHOTO MaTepuasa BKITIOUCHLC
KpUCTaJLJIOXUMHUHN
P C HUCHOJB30BAHUEM  PECYPCOB BOIPOCOB Ha
y4eOHO-METOIMYECKOTO u TeCTUPOBAHUH H
MH(POPMALIMOHHOTO 00ECTIeYeHUs
4 3aqere
JTMCIUTUTAHBIL.
[ToarotroBka K yCTHOMY OMPOCY U
TECTHPOBAHUIO.
[MoxroroBka k cjaue 3avera.
OCHOBHBI€E KATErOpHH ITpopaboTka yueOHOro MaTepuana BKJIIOUEHHE
TEOPETHYCCKOM C HCIOJBh30BAHHEM  PECYPCOB BOIIPOCOB HA
KpHCTA/LIOXUMHIH y4eOHO-METOIUIECKOTO U TECTUPOBAHUU U
MH(OPMALIMOHHOTO O0ecreyeHus 4 3auere

JTUCITUTUIAHBI.
[loaroroBka Kk yCTHOMY OMpoCy U
TECTUPOBAHUIO.

TTonroTorka ¥ cnaue RaueTa
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Baxneiimme crpykrypusie | [IpopaboTka yaeOHOTO MaTepuaa BKITFOUCHUE

THIIBI C  WCIONB30BAaHUEM  PECYpPCOB BOTIPOCOB Ha
y4eOHO-METOIMYECKOTO u TECTUPOBAHUU U
MH(POPMAIIMOHHOTO 00ECTIeYeHUs 3ayere
JUCLUTIIINHBL. 4
[ToaroroBka K yCTHOMY OIpPOCY U
TECTUPOBAHUIO.
[ToaroroBka k cgaye 3auera.

IIpuKianHbie aCHEKThI [IpopaboTka yuebHOrO MaTepuana BKJTFOUCHHE

KpHCTAIUTOXUMIH C  WCIONB30BAaHUEM  PECYpPCOB BOTIPOCOB Ha
y4eOHO-METOIMYECKOTO u TECTUPOBAHUU U
MH(POPMAIIMOHHOTO 00ECTIeYeHUs 3ayere
JUCLUTIIIUHBL. 4
[ToaroroBka K yCTHOMY OIPOCY U
TECTUPOBAHUIO.
[ToaroroBka k cgaye 3auera.

11 YYEBHO-METOJUYECKOE I HH®OPMAIIMOHHOE OBECIIEYEHHUE
JANCHUITINHBI

a) CHCOK peKOMeHyeMoii JIHTepaTypbl
OcHoBHas:
1.Ypycos, B. C. Kpucramnoxumus. Kpatkuii kypc : yaeonuk / B. C. Ypycos, H. H. Epémun. —
MockBa : MockoBckuil rocyaapcTBeHHbIN yHUBepcuTeT uMeHu M.B. JlomonocoBa, 2010. — 256
c. — ISBN 978-5-211-05497-4. — TekcT : D3ACKTPOHHBIA // DIEKTpOHHO-OMOIMOTEUHAS
cucrema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/13343.html
2. Kpucramnorpadus: 3apoxaeHue, pocT U MOp(OJIOTHsS KPUCTAIJIOB : ydeOHOE MocoOue st
By3oB / H. W. Jleontok, E. B. Konopynuna, E. A. BonkoBa, B. B. ManbieB. — Mocksa :
NznarensctBo FOpaiit, 2021. — 152 ¢. — (Boicmee o6pazoBanue). — ISBN 978-5-534-04738-
7. — Teker : snmextpoHHbI // OOpasoBarenpHas miardopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/472451
JdononHureabHas
1.CoBpeMeHHBIE METO/IBI CTPYKTYPHOTO aHaiau3a BeniecTB : yueOnuk / M. @. Kynpusuos, A. T
Pynckas, H. b. Kodanosa [u ap.]. — PoctoB-na-/{ony : U3narensctBo FOkHOTO dhenaepanbHOTro
yauBepcuretra, 2009. — 288 c¢. — ISBN 978-5-9275-0653-8. — Tekct : 31neKTpoHHBIN //

DIIeKTPOHHO-OMOINOTEUHAS cucTeMa IPR BOOKS : [caitT]. — URL:
https://www.iprbookshop.ru/47135.html
2.Ilyraue, B. M. Kpucramnoxumus : yueOHoe mocobue / B. M. IlyraueB. — Kemeposo :

KemI'V, 2013. — 104 c¢. — ISBN 978-5-8353-1322-8. — Texkcr : anektpoHHbli // JlaHb :
3JIeKTpOHHO-0MOmoTedHas cuctema. — URL: https://e.lanbook.com/book/44382

3. bacamaes, H0. M. Kpucramnoduszuka u Kpuctayuioxumus : ydeOHoe mocodbue / FO. M.
bacanaeB. — Kemeposo : KemI'Y, 2014. — 403 ¢. — ISBN 978-5-8353-1712-7. — TekcrT :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEeUHAS CUCTEMA. — URL:
https://e.lanbook.com/book/61407

Y4eOHO-MeTOAMYECKAS

1. XammymioB @. O. KpuctamioXumus: METOIMYECKUE YKA3aHHS ISl CAMOCTOSITEIIBHOU paOOThI
OakanaBpoB HanpasieHus moAroToBku 04.03.01 Xumus / @. 3. Xamuymios, O. 0. llpomns, C.
B. TlanTtenees. - YupsaoBck : Yal'V, 2019. - 18 c. - HeonmybnukoBanusiii pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/10835 . - Pexxum mocrymna: ObC Yul'V. - Tekcr :
3JIEKTPOHHBIN
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JIOMKHOCTB COTPY/AHHKA HAYUHON OUOIMOTEKH DOHO Aoumes

0) nporpaMmMHoe o0ecriedeHmne
1. Microsoft Office
2. OC Windows Professional
3. Awntumnaruar BY3

IIpogpeccuonanvuvie 6a3vl OanHbIX, UHPOPMAYUOHHO-CNPABOUHBIE CUCTIEMDL

1. DJ1IeKTPOHHO-0U0IHOTEYHbIE CUCTEMbI:

1.1. Iudposoii obpazoBaTenbHbi pecypc I[PRsmart : s1nexkTpoHHO-OMOIMOTEUHAS
cucremMa : cabt / OOO Kommanus «Ai Ilu Ap Menmma». - CaparoB, [2022]. — URL:
http://www.iprbookshop.ru. — Pexxum pocrtyma: s 3aperucTpup. mojib3oBaTeneil. - Tekcr :
3JIEKTPOHHBIMN.

1.2. O6pazoBarensras miathpopma FOPAMT : oGpasoBaTenbHbIl pecypc, dIeKTPOHHAs
6ubmmorexa : caiir / OO0 DrexrponHoe m3gartenbctBo FOPAWT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pexxum goctyna: 1uis 3aperucTpup. nojib3oBarenei. - TeKCT : 3JeKTpOHHBIH.

1.3. ba3a nannbpIx «nexkTpoHHas Oubnmoreka texaudeckoro BY3a (3bC «KoncynbTanT
CTYACHTa») : 3JEKTPOHHO-OMOIHoTeunas cucrema : cait / OOO Ilonurexpecypc. — Mocksa,
[2022]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum gocryma: mns
3apPETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIEKTPOHHBIN.

1.4. KoHcynbTaHT Bpada. DJIEKTPOHHAS MEIUIIMHCKAs: OnOimoTeka : 0a3a JaHHbBIX : calT /
OOO Bpicmias mKola OpraHu3alliM W YOPAaBJIEHUS 3ApaBooXpaHeHHEM-KOMIUIEKCHBIN
MEIUIMHCKUN KoHcanTuHT. — MockBa, [2022]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTyNa: JJIsl 3apETUCTPUP. MOJIb30BaTeNeh. — TEKCT : JJIEKTPOHHBIN.

1.5. bonpmias MegunMHCKas OMOTMOTEKA : AJIEKTPOHHO-OMOIMOTEYHAs CHCTEMa © CalT /
00O bykan. — Tomck, [2022]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum noctyma:
JUISL 3apETUCTPUP. MOJb30BaTENEh. — TEKCT : 2JIEKTPOHHBIN.

1.6. OBC Jlanb : anexTpoHHO-OMOMMOoTeyHas cucreMa : cailt / OO0 3BC Jlanb. — CaHKT-
[TerepOypr, [2022]. — URL: https://e.lanbook.com. — Pexxum mocTyma: st 3aperucTpup.
[I0JIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.7. 9BC Znanium.com : 31eKTpOHHO-OMOMMoTeYHas cuctema : caiit / OO0 3HaHuyMm. -
Mocksa, [2022]. - URL: http://znanium.com . — Pexum noctyma : nanst 3aperucTpup.
MoJb30BaTeNe. - TEeKCT : 3JIEKTPOHHBIH.

1.8. Clinical Collection : HayuyHo-undopmanunonHas 6a3a ganasix EBSCO // EBSCOhost
: [moptan]. — URL: http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3el-
1191-414b-8763-e978281917e1%40sessionmgrl02 . — Pexum goctyna : ISl aBTOPHS3.
nosib3oBaTenen. — TeKCT : 3JIEeKTPOHHBIM.

1.9. ba3a nanubIx «Pycckuii Kak HHOCTPAHHBII : AJIEKTPOHHO-00pa30BaTEeNbHBINA pecypc
JUIsT MTHOCTpaHHBIX CTyneHToB : cat / OOO Kommanus «Au Ilu Ap Meama». — Capatos,
[2022]. — URL: https://ros-edu.ru. — Pexxum noctymna: juis 3aperucTpup. noiab3oBareieid. — TekcT
: DJICKTPOHHBIM.

2. Koncyasrantllintoc [D1ekTpoHHBIH pecypc]: cipaBoyHast mpaBoBas cuctema. /000
«Koucynprant [Tntoc» - DnekTpoH. nad. - Mocksa : KoncynsrantlIimtoc, [2022].

3. ba3bl JaHHBIX NEPUOANYECKUX U3TAHUIL:
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3.1. baza panHbpIX nepuoanueckux u3nanuii EastView : snextponHsie xypHaIB / OO0
NBUC. - Mockaa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexxum mocryna :
JUJIs aBTOPHU3. TTOJIb30BaTeNe. — TEKCT : AJIEKTPOHHBIMN.

3.2. eLIBRARY.RU: nayuynas snektpoHHas Oubnmoreka : caiir / OOO Hayunas
OnektponHas bubmmoreka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexxum noctyma : mjs
aBTOPU3. NIOJIb30BATENEH. — TEKCT : AIEKTPOHHBIN

3.3. DnextponHas 6mubmmoreka «M3narensckoro goma «I'pedernukoB» (Grebinnikon) :
anekTpoHHass Oumbnmuoreka / OOO MWJ| TI'pebennukoB. — Mocksa, [2022]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxum goctyna : Jyisi aBTOpHU3. MOIB30BaTEICH.
— Tekcr : 3JEeKTPOHHBIN.

4. @enepanbHasi rocyaapcrpeHHasi uHpopmanmuoHHasi cucremMa «HanumoHanbHas
3J1eKTPOHHAs OUOIHOTEKa) : dNeKTpoHHAs OnbaunoTeka : caiit / ®I'BY PI'b. — Mockga, [2022].

— URL: https://H36.pd. — Pexxum moctyna : s mojap3oBareneid HAay9YHoU OMOImoTeku. — TeKcT :
AJIEKTPOHHBIN.
5. SMART Imagebase : HayuHOo-uHpopManmonHas 0a3a ganHelix EBSCO // EBSCOhost
[mopTan]. — URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-

1a2ff8¢c552a76d8229047223a7d6dc9c&custid=s6895741. — Pexum noctyma : 1uisi aBTOPH3.
nojb3oBareseld. — M3o0paxkeHue : 3eKTpOHHBIE.

6. @PenepanbHble HHGOPMALMOHHO-00Pa30BaTe/IbHbIE MOPTAJbI:

6.1. EnnHoe okHO AocTyna K oOpa3oBaTelbHBIM pecypcaM : (eaepanbHblii mopTan . —
URL: http://window.edu.ru/ . — TekcT : 3IE€KTPOHHBIH.

6.2. Poccuiickoe obpasoBanue : penepanbusiii mopran / yupeaurenab OI'AY «ODULTO».
— URL: http://www.edu.ru. — TekcT : 3I€KTpOHHBIH.

7. O6pa3oBaTesbHble pecypebl Yal'y:

7.1. DnextponHas 6ubmmoreyHas cucreMa Yil'yY: Monynb «DJIeKTpOHHAsE OMOIHOTEKa»
ABUC Mera-ITPO / OO0 «Jlara Dkcmpeccy. — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum
JIOCTYTIA : JUTsI TIOJIb30BaTeNield HayqHOU OMOIMOTEKH. — TEKCT : AJIeKTPOHHBIH.

CornacoBaHo:

7. /7

3am. HayanpHuka YUTuT / Kioukosa A.B. / ,_iéf“J 16.05.2022 .

JomxHocth cotpyaunka YUTuT [7(0) TOJIIHNCh jaTa

12 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE HAYYHO-
NCCIEJOBATEJBCKOU PABOTbI

VYuebnas aymutopus 216 nns mpoBeneHHs] JaOOPATOPHBIX 3aHATHH J1aOOPaTOPHOTO
TUMA, TPYNNOBBIX H  WHANBUAYAIBHBIX  KOHCYIbTAIlMd, TEKYIIETO KOHTPOJS W
MIPOMEKYTOUYHON arrectanm  (C  HAOOpOM JIEMOHCTPAIIMOHHOTO OOOPYIOBaHUS IS
oOecrieyeHnss TEMAaTUYECKHX WIUIIOCTpAlMii B COOTBETCTBUM C pabodell mporpamMmoii
nucuurnHbl).  [loMernieHne yKOMIUIEKTOBAHO —CHEIMAJIU3UpPOBAHHONW MeOenpio Ha 18
MOCAJOYHBIX MECT U TEXHHYECKHUMH CpEJCTBAMH: 3KpPaH HACTEHHBINA, JOCKAa ayJIUTOpPHAs.
Pa6ouee mecto npenonasarens, WI-FI, uarepner. [Lnomanps 42,93 kB.M.

VYuebHas ayAuTOpHs ISl CAMOCTOSATENIbHOM paboTsl cTyaeHToB 230 ¢ moctynom k DBC.
JUISL  CaMOCTOSITENIbHOM  paboThl  cryaeHToB, Wi-Fi ¢ moctymom x DHOC, 3BC.
KomnbroTepHblii  Kiacc yKOMIUIEKTOBaHHBIM — CIIEIIMATU3UPOBAHHONM MeOenbio Ha 32
MOCAJOYHBIX MECT U TEXHHUYECKHMMH cpelacTBamMu o0ydeHuss (16 mepcoHalbHBIX
KOMIIBIOTEPOB) ¢ focTynoM k cetu «Muteprer», DUOC, OBC. ITnomane 93,51 kB.M.

UuTanpHbIN 3271 HAydIHOU OnOmmoTeku (aynutopus 237) ¢ 30HON IJIs CaMOCTOSTEIbLHOM
pabore, Wi-Fi ¢ gmocrynom k DOHOC, DOBC. AyauTtopus  YKOMIUIEKTOBaHA
CrielMaTu3upoBaHHON MeOenpto Ha 80 TOCAaNOYHBIX MECT M OCHAIIeHa KOMITBIOTEPHON
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TEXHHUKOH ¢ nocTynoM K cetn «Mutepuer», DMOC, ObC, skpanom u npoekropoM. [lnomans
220,39 kB.M.

13 CIIEHUAJIBHBIE yYCJIoBUsaA - J1JiA OBYYAIOIIXCHA C
OI'PAHUYEHHBIMUBO3MOXHOCTAMMU 31O0POBbs

B cmydsae HeoOxomumocTH, OOyyaromMMCsi M3 YHWCIA JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMUA 3JI0POBBSI (IO 3asBJICHHUIO OOYYaIOIIETrocsi) MOTYT MpenIararbCsi OJIHU W3
CIICAYIOUX BApHUAHTOB BOCIIpUATUA I/IHq)OpMaI_[I/II/I C Y4CTOM HUX HWHAUBUAYAJIBbHBIX
MCUXO0(PU3NIECKIX OCOOCHHOCTEH

- JUIS JIUI ¢ HapyLICHUSMU 3pEHUs: B MedaTHOM (opme yBelIHYeHHBIM MIPU(TOM; B
(dopme BIIEKTPOHHOTO JOKyMeHTa; B ¢opme aynuodaiina (mepeBoj]] yueOHBIX MaTepHalioB B
aynuodopmar); B meudaTHol (opme Ha s3blke bpaiing; MHAMBUAyalbHBIE KOHCYJbTAllUU C
MpHUBJICYCHUEM TU(DIOCYPIOTIEPEBOIUNKA; WHANBUIYAIbHbBIE 331aHUS U KOHCY/IbTAIINH;

- JUIS JIUI] C HapyLIEHUSIMU CiIyXa: B TMedaTHOW Qopme; B (opme 3IeKTPOHHOTO
JIOKYMEHTA; BUJeOMaTepHalibl ¢ CyOTUTPaMU; HHANBUAYAIbHbIE KOHCYIbTAIMH C TPUBIICYCHHEM
CYpAOTIEPEBOIUNKA; MHAUBHIYAIbHBIC 32/1aHUSI U KOHCYIIbTAIUH;

- JUIS JIUL] C HapyILICHUSMH OIOPHO-IABUTATEIbHOIO ammapara: B IedaTHoil ¢opme; B
dbopMe DIEKTPOHHOTO JOKyMeHTa; B ¢opme ayawodaiiia, WHIUBUAYyaTbHBIC 3aJaHHS WU
KOHCYJIbTAIIHH.

B cirygae He0oOX0MMOCTH MCIIOJIB30BAaHUS B YIE€OHOM MPOIECCE YACTUIHO/UCKIIOUYUTEITHHO
JTUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHONIOTHH, opranu3anus padotsl II1C ¢ oOygarommmucs
¢ OB3 u nHBaMaMu MpeAyCMaTPUBACTCS B JIEKTPOHHOU MH(DOPMAIMOHHO-00pa30BaTEIHLHON
Cpezie ¢ y4eTOM UX MHIUBHIYaJIbHBIX MCUXOPU3UUIECKUX OCOOCHHOCTEH.

1
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