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®-Pabouast mporpamMma Iy CLUILIAHbL

1 LIEJIb ¥ 3AJJAYM OCBOEHMS JUCLIUTLJIMHBI

Ileanio ocBOeHUsI AMCUMILIMALI - (POPMHUPOBAHUE TPEACTABICHUN 00 OCHOBaX TEOPUU CUMMETPUU
KPUCTAJIOB M JJICMEHTaX TEOPUU PEHTICHOBCKOW audpakiini, 00 OCHOBHBIX IMOHATHSIX U
KAaTEeropusX TEOPETUICCKOW KPUCTAIUIOXUMHUH, 3HAKOMCTBO C 0a30BBIMH CTPYKTYPHBIM THITAM
HEOPraHWYECKUX COCIMHEHUN

3agaum 0CBOEHUS TUCHHUILINHBI!
- OCBOEHHE TEOPETUYECKUX MPEACTABICHUN O CTPYKTYPE KPUCTALINYECKUX TBEPJIbIX TEII;
- OCBOE€HHE METOJIOB OMMCAHUS KPUCTATUIMYECKUX CTPYKTYD;
- IOJIyYE€HUE MPEJICTABICHUS O CBSI3H CTPOCHUS U CBOMCTB KPUCTAJIOB

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII:

JIucIMITIMHA OTHOCHUTCSI K BapuaTuBHas vactu ydeOHoro miana (b1.B.OJ1.4). Jlns usydenus
JUCHMIUIMHBI HEOOXOJUMBbI 3HAHUS BOIPOCOB MPEAUIECTBYIOIIUX H3Y4aeMbIX AMCUMILIAH —
HEopraHuuyeckas, OpraHuyeckas, (usmueckas XHMHs, CTpOe€HUE BellecTBa U Ap.. [laHHas
JTUCITUTIIINHA U3ydaeTcs Ha 4 Kypce.

3 HEPEUYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYYEHUSA 11O JUCHUIIJIMHE
MOAYJI1I0), COOTHECEHHbBIX C IINTAHUPYEMBIMMU PE3YJIbTATAMHU

OCBOEHMA OITOII
Ne Hupexe Conepxanue B pesynbrate nzydeHus yueOHOH JUCIUILTMHBI 00y4aroIrecs
/I | KoMIeTe KOMIIETEHIINN JIOJIXKHBL:
HIUU (wn ee yacTn) 3HATh yMETb BIIAJIETh
1 JIK-1 | cocoGeH BBINOIHATH | OCHOBBI ~ OIMUCAHHS | BBINOIHATH HaBBIKaMH PabOTHI €

CTaH/lapTHbIC KPUCTAJTHUECKUX CTaH/lapTHbIE y4eOHOU TUTepaTypon
ornepanuu 10 | CTPYKTYp M OCHOBBI | JeHCTBHA 10 OCHOBHBIM
IpeAIaraeMbIM TEOPEeTHIECKOH (onpenensiTh paszaenam
METOIUKaM KPUCTATNIOXUMHH. 3JIEMEHTBI KPHUCTAIIOXUMUH

CHUMMETPHU MOJIEKYII,
MHOTOTPaHHUKOB U

KPHUCTAIUTHUECKUX
CTPYKTYp,  CTPOHTh
KpHcTamiorpapuiecK
yI0 MPOEKIHIO,
OITICBHIBATH
KPHUCTAITHYECKHE
CTPYKTYPBl C TOYKH
3peHus
TEOPETUUECKOU
KPHUCTAJUTIOXUMHH,
OIPEENATh CBSI3b
CTPOCHUS c
(huzmaeckuMu

CBOMCTBAMH BEILECTB
U TI.) C Y4eToM
OCHOBHBIX ITOHATHH U
o0mmx
3aKOHOMEPHOCTEH,
(dopMmynupyemMpIx B
paMKax JWCIUIUIHHBI
KPHUCTAIIIOXUMHUS
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4. OBIIAA TPY JOEMKOCTbDb JUCIIUITJIMHBI

4.1. O0beM TUCHUIIMHBI B 3a4eTHbIX enHuIax (Bcero) 2 3ET
4.2. Ilo Buaam yueOHOii padoThI ( B 4yacax): 72

KonunuecTBo yacos
(bopma oOydeHus - ouHAas)

Bun yaebHO# paboThI B 1.4. no
Bcero no miany ceMecTpam
8

KonrakTHas paboTa oOyuaromuxcs ¢ 42 42
MPEIO/IaBaTEIEM B COOTBETCTBHH C YII

AyIUTOpHBIE 3aHATHSL: 42 42
JIEKITNH 28 28
CEeMHMHApPHI M TIPAKTUYECKUE 3aHATHSI - -
sabopaTtopHble pabOThl, MPAKTUKYMBbI 14 14
CamocrosiTenpHas paboTta 30 30

dopma TeKylIero KOHTPOJIsl 3HAaHUHU U
KOHTPOJISI CAMOCTOSITETLHOM pabOTHI:
TECTUPOBAHUE, KOHTPOJIbHAS padboTa,
KOJUIOKBHYM, pedepar u ap. (He MeHee
2 BUJIOB)

Kypcosas pabora - -
Buasl npoMexxyTouHOM arTecTanuu
(3auer)

Bcero yacos o nucruInuinie

YCTHBIN OITPOC,
TECTUPOBAHUE

YCTHBIN OIpOC,
TECTUPOBAHUE

72 72

4.3. Copep:xxanue qucUUIJIMHBI. Pacnpenesnenune 4yacoB mo reMaM W BHJIAM y4eOHOM
padoThI:
®dopma 00ydeHus _0oYHasl

Bupl yueOHbIX 3aHATHI o
opmMa
Ay,I[I/ITOpHLIe 3aHATHUA B T.4. TeK p er
Ha3Banue u pas3aciioB u IMPaKTH4YCC 3aHaTus B [(CamMocTos
Bcero nabopato 0
TEM JICKIIN KHe HHTCPAKTH| TCJIbHasA
pHEBIE " KOHTPOJI
n 3aHATHA, BHOHU pa60Ta o
pa60TLI s 3HaHUU
CCMHHAPLbI Q)OpMe
1 2 3 4 5 6 7 8
I[TpeaMeT, 3a1a4M U OCHOBHBIE TecT,
HOHATUSA KPUCTAIIOXUMUM 2 2 2 4 YCTHBIN
onpoc
['pyIIBI CHMMETPUH TecT,
CTPYKTYpHbIE KJIACCHI 6 4 2 4 YCTHBII
onpoc
OCHOBEBI TECT,
PEHTIEHOCTPYKTYPHOIO 6 2 4 YCTHBIN
aHanmsa onpoc
OCHOBHBIE TIOHSATHSI TecT,
KPHCTaIIOXUMHH 2 4 2 4 YCTHBII
onpoc
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MuHHCTEpPCTBO HAYKU U BEICIIEro oopa3oBanust PO

VIbSHOBCKHH TOCYapCTBEHHbIH YHUBEPCUTET ®opma
®-Pabouast mporpamMma Iy CLUILIAHbL

OCHOBHBIE KaTErOpUUA TECT,

TeopeTHYeCKOkH 6 4 2 4 YCTHBII

KPUCTAJLLIOXUMUU onpoc

Baxneiimue cTpyKkTypHBIE TECT,

THIIBI 2 2 4 YCTHBIH
OIpoc

IIpukiaaHbie aceKThI TECT,

KPUCTAJIJIOXUMUU 4 2 4 YCTHBIN
OIpoc

Hroro: 72 28 14 18 36
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5. COJEP’KAHUE JUCUMUILINHBI (MOY.JIS)

Tema 1. IIpeamer, 3a1aun 1 OCHOBHBIE MOHATHS KPUCTAITIOXUMUU

BBenenne B KpUCTAUIOXUMUIO M KpUcCTayUIOTpaduio. McTopusi CTaHOBICHHS KPUCTAJUIOXUMUH,
n3ydeHune uzomopdusma u nomumopdusma. [Ipeamer u 3agaun KPUCTALNIOXUMHUU. 3aBHCUMOCTh
CBOMCTB BEIIECTBa OT COCTaBa M cTpoeHHsA. Kiaccudukamusi KpUCTAUIOB TO pasMepam,
CUMMETPUU U CTPYKType. ATOMHasi CTPYKTypa M KpUCTAJUIMUECKas peuieTka. DJeMeHTapHas
sYelKa, MOHATHE XAPAKTEPUCTUKU. S[4eiKM IPUMUTUBHBIE U HENIPUMUTUBHBIEC. DpaHKEHTelM U
bpaBy — ocHOBaTenu TEOpPUM KPUCTAUIMYECKHX peIEeTOK. Poib cuMMeTpuu, IpsAMBIX YIJIOB,
o0bvema 1npu BeiOOpe stueiiku. OCHOBHBIE 3JIEMEHTHI KPUCTAIIIMYECKON PEIIETKH: y3JIbl, Y3JIOBbIE
PSAIBl, Y3JIOBBIE INIOCKOCTU-CETKH. Y3JIbl PEIIETKH W HX KOOPAMHATHI-UHAECKCHI. [lepmonbl
TPAHCIAIMU Y3T0BbIX psaioB. Muaexcs [1] - [5] 3 kpuctamwtorpadguueckux HanpasieHuil. Pedpa
KpUCTaJIJIa ¥ Y3JIOBbIE PAIbl. Y3JIOBbIE CETKH — KpUCTAIOrpauuecKkue IMIOCKOCTH. 3aKOH
uenbix yncen ['aron, mapamerpsl Beiicca, naaekcsl Munnepa. MHIEKCHI TIIIOCKOCTENW U TpaHEM.
MeXII0CKOCTHBIE PACCTOSIHUS, 3aBUCUMOCTh OT I1IApaMETPOB PEIIETKM W OpUEHTalUu
(uanexkcoB Mmuinepa). KBanmparuunbsle ¢GopMbl: BBIBOA A TNPSAMOYTOJBHBIX PELIETOK —
pOMOUYECKOM, TeTparoHalIbHOU, KyOrnueckoi. OCHOBHBIE 3aKOHBI KpUCTAIIOTpapuu ¢ MO3UIUI
PELIETOYHOTO CTPOeHUsI KpucTauioB. [IpuHIuns! popMupoBaHUs rpaHeit U raburyca.

Tema 2 I'pynnbel CMMMETPUM U CTPYKTYPHBIE KIIACChI

CuMMeTpHs KpUCTAJUIOB M KPUCTAJUTMUECKUX MHOTOTpaHHUKOB. CTepeorpaduueckasi mpoeKIus,
npaBmia noctpoeHus. [IoBopoTHbIE M OTpakaTelbHBbIE 3JIEMEHThl CHMMETPUHM B KpHCTaJIax.
[TocTpoeHne mpoeKIUK ANEMEHTOB CUMMETPHUU. BepTrKanbHOE U MONEPEYHOE MOJI0KEHUE OCEH,
OCOOCHHOCTH TOJIOKEHHSI CHMMETPHUYHBIX TOYeK Ha MpoeKkiuu. CIoKHbIE 3SJIEMEHTbI
CUMMETPUHU: 3epPKAIbHO-TIOBOPOTHBIE U MHBEPCHOHHBIE OcU. B3aumopelicTBue (Mpou3BeacHHE)
AJIEMEHTOB CUMMETPHUH: HarJsIIHOTpaduueckuii crnocod (mpu MOMOIIH MOCTPOCHUSI MPOCKIINHN),
KOOPJIMHATHBIM METOJ. 3aKOHbl B3aMMOJICHCTBHUA AJIEMEHTOB cuMMeTpun. Cxema BbIBoja 32
TOYEUYHBIX Tpymi (KJIaccoB) CUMMETpUU. OCHOBHBIE KJIACChI: MPUMHUTHUBHBIN, LIEHTPAJILHBIN,
aKCUaJIbHBIH, IIJIAHAJIbHBIN, IJIAH- AKCUAJIbHBIMN.

Tema 3 OCHOBBI pEHTI€HOCTPYKTYPHOT'O aHaIu3a

Pentrenorpadus - kak OCHOBHOM SKCIIEpUMEHTaIbHBIN [1] - [5] 4 MeTOon KpPUCTANIOXUMHH.
JndpakuroHHbIE METOIbI HCCIIEI0BAHUS CTPOEHUS BeliecTBa. OCHOBHBIE METO/IbI PETUCTPALIUN
TU(PPaKIMOHHON KapTUHBI: MOPOIIKOBBIE METOAbI, MOHOKPUCTAIbHBIE METOIbl. OCHOBHBIE 1I€NN
peHTreHorpadu4eckoro  UCCIeNOBaHMs: PEHTreHO(a3oBbld  aHaW3  (KAYeCTBEHHBIH U
KOJIMYECTBEHHBI ), aHAIIU3 TEKCTYPhl, PEHTTEHOCTPYKTYPHBII aHanu3 (onpeaesaeHe napaMmeTpoB
pEelIeTKH U KpUCTATMYecKo CTpykTypsl). [Ipupoma pentreHoBckux nyueid. OtkpbiTus B.
Pentrena u M. Jlays. YcrpoiictBo M mpuHUMI pabOThl PEHTreHOBCKON TpyOkH. CHeKTpsl
PEHTTEHOBCKON TpYOKW: CIUIOIIHOW (TOPMO3HOW) M JHMHEWYaThId (XapaKTepUCTHUECKUIA).
ToHkass cTpykTypa JMHEMYaToro cnekrpa. 3akoH Mosnu. PaccesHue peHTIe€HOBCKUX ITyueH,
BKian snaep. OcHOBHblE MpUHIMNBI audpakiuu. KorepeHTHOCTh BOJH, BTOPUYHBIE BOJHBI.
Wntepdepentust u audppaxkuud. Judpakinus Ha ManblX 00beKTaX, Ha MJI€aIbHO- OECKOHEYHBIX
kpuctamax. Onucanne TupPaKIMK Ha Y3JIOBBIX Psiiax KpUCTATMUYecKol pemieTku mo Jlayo.
JudpakoHHbIE KOHYChl BOKPYT Y3JIOBbIX psiioB. OCHOBHOE Ha3HAYeHHE JIAydTrPaMM.
Hudpakuust xak oTpaxenue, (opmyna Bynbda- bparra. OcHOBHBIE METOIBI MOJyYEHUS
TU(PaKIIMOHHON KapTUHBI B CBETE OTpakaTelbHOU Teopuu mudpakiuu. [lomuxpomarnyeckuit
MeTo[.  MHaunupoBaHWe  MOPOLIKOBBIX  PEHTITEHOTPAaMM,  ONpEENIeHHE  IapaMeTpoB
KpucTalmuueckoil  pemerkd. OcHOBHBIE — (DaKTOPBI,  ONpPEIENSIONINEe  HWHTEHCUBHOCTh
T(pakMOHHBIX pediaekcoB (OTpaXkeHHid): YrioBble (aKTOphl, (aKTOp TMOBTOPSEMOCTH,
MOTJIOIIEeHHe, TeroBol akTop. BbiBox cTpykrypHoro daxtopa. IloHatme o wmeronax
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oTpe/ieNieHus KOOPAWHAT aTOMOB. MeTon mpod M OmMOOK, METOJ TSXKEJIOTO aToMa, METOJ
pacuera 3JIEKTPOHHOM MIOTHOCTH.

Tema 4 OcHOBHBIE IOHATUS KPUCTAJUIOXUMUHU

XuMHYecKas CBsI3b B KpUCTaJlJIaX: METAJUIMYECKas, MOHHAs, KOBAJIECHTHAs, BaH-/Iep-BaajbCOBa.
Me:xatoMHble paccTosiHUA. CHCTEMBI KPUCTAUNIOXUMUYECKUX PAJINYCOB: HOHHBIE, KOBAJIEHTHBIE,
MeTaJJInYecKe, BaH-Iep-BaanbcoBbl. Pa3smeprl aToMoB M HMOoHOB U Ilepuonmyeckast cucrema
aneMeHToB. KoHuenus mioTHeHx ynakoBOK aTOMOB M MOHOB KaK >KECTKMX PaBHOBEIMKHUX
IapOB. OCHOBHBIE THUIBl  YNAKOBOK: JIBYXCJIOWHas (Te€KcaroHajbHas), TpeXCIOWHas
(kyOuueckas), 4YeTbIpexcloiiHasi, MNOJUTHIMSA. XapaKTepUCTHKH YHAKOBOK: THIIBI IyCTOT
(TeTpasrpuueckue, OKTadApuveckue), Ko3(pPuuueHT KoMrnakTHOCTH. OCHOBHBIE CTPYKTYpPHI C
IUIOTHEHIIMMHU YITaKOBKaMU aTOMOB

Tema 5 OcHOBHBIE KATETOPUH TEOPETUUECKON KPUCTATUIOXUMHHU

[lonsTHs KpucCTaIMueckas pemierka U CcTpykrypa. IloHsitue 00 »srneMeHTapHOU suelke.
UYerbipHaauath pemeTok bpass. MHAekchl y3710B M KpUCTaUIOrpadUyecKuX HaIpaBICHUM.
WNunekcsl kpuctamiorpaduyeckux miockocreit (Beiicca u Muepa).

Tema 6 Baxnennme CTpyKTypHBIE TUITBI

[IpocTpancTBEHHBIE TPYIIBI CUMMETPUHM W TIPUHITUIIBI BBIBOJA. [IpaBUIbHBIE CHCTEMBI TOYEK.
[IpuMeHeHne MpaBIIIBHBIX CUCTEM B aHANIN3€ CTPYKTYPbl. OCHOBHBIC BHJIBI XUMUYECKOM CBSI3U B
kpuctauiax. Pa3mepbl atomMmoB W uoHOB W Ilepuomnueckuii 3akoH. [loHsTHE O TBEpABIX
pacTBopax, OCHOBHBbIE THUIIBI. Da30BbIE AUArPAMMBI C TBEPBIMHU PACTBOPAMH.

Tema 7 IlpuknaaHbie aCIEKThl KPUCTATIIOXUMUU

[IpoctpanctBeHHass cummeTpuss. CUMMETPHST KPUCTAITMYECKON CTPYKTYpbL. [IpocTpancTBeHHBIE
AJIEMEHTHl CUMMETPUU: TUIOCKOCTU CKOJIB3SIILEro OTPa’KEHUs, BUHTOBBIE OCU. DHAHTUOMOPPHU3M
U BHUHTOBble ocH. [loHATHE O MpPOCTPaHCTBEHHBIX ((hEeJOPOBCKUX) TpyNmax CHUMMETPUU.
[IpyHIMOBI ~ MEXKIYHApOIHON  CHUMBOJHMKM  MPOCTPAHCTBEHHBIX rpymnmn.  OcoOeHHOCTH
B3aUMO/ICHCTBUS MPOCTPAHCTBEHHBIX AJIEMEHTOB cuMMeTpuu. KoopauHaTHbIM croco® BbIBOJA
TPYyNIl ¥ JOMOJIHUTENbHAS MHPOpMAIMs, Mojdydaemas 3TUM MeToJoM. [IpaBuiibHBIE CHCTEMBbI
TOYEK, CUCTEMBI OOLIUE U YACTHBIE, KPATHOCTh U CUMMETPHUS MO3ULIHIA.

6. TEMbBI IPAKTUYECKHAX U CEMUHAPCKHUX 3AHATHI
He 3aniianupoBaHo y4eOHbIM IJIAHOM

7. JABOPATOPHBIE PABOTbI, IPAKTUKYMBbI

JIabGopartopras padora Ne 1 TexHuka 6€30MacHOCTH U MPpaBHiIa OBEACHHUS B XUMHYECKOM
ayJUTOpUU

Llenv pabomur: VI3yueHue npaBuil OXpaHbl TpyJa U OCHOBHBIX IPUEMOB pabOThl B XUMHUYECKOM
n1a0opaToOpHH.

Teopus: Ochoguvie NOHAMUSL XUMUU (AMOM, XUMUYECKUU DJleMeHm, MONeKVId, Xumuyeckoe
VpasHeHue, OMHOCUMENbHAS AMOMHASL U MOJNEKYIAPHAS MAccd, MONb, MOIAPHAS MACCa).
AmomHo-monexynapuas meopus. 3akon nocmosHcmea cocmasa (3axon Ilpycma), 3akom
IKBUBANIEHINOB, 3AKOH KPAMHbIX OmHOWeHul (3akon /lanbmona). 3aKon coxpaHeHus mMaccol u
sHepauu. 1 azoevie 3aKOHbI.

Obopyoosanue u peakmugol
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[TpoOupku, KOJOBI, MUNETKH, BOPOHKH, Npubop Kumma, yHuBepcaabHBIE IITATHBBI, IIMATEIH,
MEpHBIE KOJIOBI, OIOpPETKH, MeCYaHble M BOJASHBIC OaHH, THTeNIH, TUTECIbHBIC LIHUILEL, IepKaTelIh
Ui TpoOWpOK, OTrHE3alUTHas CeTKa, CIUPTOBKH, CIUYKH, CTYNKH C TECTHKaMH,
¢bwibTpoBaNbHAs OymMara, MPOMBIBHBIE CKIISTHKH.

OO0mme npasuJa padoTsl B J1adopaTopun

1. Jlo Haganma paboOThI, UCHOIB3Ysl METOIMYECKOE TOCOOHe (MPAKTHKYM), YUCOHUK M KOHCIIEKT
JICKITMH, TTOATOTOBBTECH K HEM.

2. B xumunueckoil nabopatopuu pabotaiite B Xxanare. B nabopaTopuu 3anpeiiaercsi CHUIMaTh U
pa3BeIIMBATH BEPXHIOK OJCXK/TY, TPOMKO Pa3rOBapHBaTh, MPUHUMATH THILY, KYPUTh.

3. 3ByKOBbI€ CUTHAJIbl MOOMJIBHBIX TE€IE(POHOB BO BpeMs 3aHATUMN JOKHBI ObITh OTKIIFOUEHBI.

4. 3anpemaeTcs MOKUaTh MOMEIIEHNE JadopaTtopuu O6e3 pa3pelieHus mpenogaBaTes.

5. 3ampernraercsi 0e3 pa3pemieHus MpernoaBaTeliss BKIOYATh W BHIKIIOYATH AJIEKTPUYECTBO HA
paboumnx cTONax, BOJSHBIE KPAaHBI, IPHOOPHI.

6. PabGouee MecTo cOJEep’KHUTE B YHCTOTE, HE 3arpoMoOXjaas €ro JUIIHUMU mnpeameramu. Ha
pabouem cToJie JOJDKHO HaXOIUTHCS TOJIBKO TO, YTO HYXKHO ISl BBITTOJHEHUS TEKYIIEeH paOOTHI.
7. XpaHnute nopTQenu, CyMKA U IpYTHe BEIIN B CIIEUAIBHO OTBEICHHBIX MECTaX.

8. PeaxkTHBBI, TpemHA3HAYEHHBIC IUIsi OOIIETO ITOJIb30BAHMS, HAXOMATCS B CIHEIHAIBHO
OTBEJICHHBIX Ui HUX MecTax (TIOJ TATOW, Ha IOJIKAX PadOYMX MECT WJIM Ha CHENHaTbHBIX
CTOJIax), HENb3s MepeMemarh ux oTTyaa. llocie B3sTHA TpeOyeMoro KOJIMYEeCTBa peaKkTHUBa
HEMEJUIEHHO BO3BpalllaiiTe Ha MECTO MIPOOKH MM MUMETKU OT HUX, YTOOBI HE CITyTaTh MPOOKHU OT
pasHbIX peakTHBOB. Eciam k OyTbUIM C pacTBOPOM HE IpHJIAraercsl NUIETKa, HCIOJb3yiTe
YUCTYIO IHIETKY, KOTOPYIO IIOC]Ie 3TOro mnpomoiire. TBepiple peakTHBBI OepuTe U3 Tapbl
mmatesneM win GapPopoBoil T0KKOHM.

9. Ecau peakTuB B3ST B M30BITKE M HE M3PACXOJ0OBaH IOJHOCTHIO, HENb3s BO3BpAlllaTh €ro
00paTHO B Tapy (CKJISHKY WJIH OAHKY).

10. Ilo oxoH4aHuM paboTHl yOepuTe cBOE pabodee MECTO, BBIKIIOUUTE MPUOOPHI, KOTOpble Bbl
UCIOJIb30BaJIH, 3aKpOoiTe KpaHbl ¢ BoJoi. Cnalite cBoM paboune MecTa JabopaHTy.

11. 3anperiaercss NpOBOAUTH OIBITHL, HE OTHOCSIIMECS K JaHHON paboTe, 6e3 paspelieHus
IIPEIo1aBaTes.

12. Ilpu co3maHuM HeCTaHAAPTHOM cuUTyauuu B Ja0OpaTOpUM HEMEIIEHHO COOOIINUTe
IIPEI0/1aBaTel0 U BBIIANTE U3 TJa00OpaTOPUH.

Texnnka 6€30MaCHOCTH H MePbI MPEIOCTOPOKHOCTH

1. Bce ombIThl, CBA3aHHBIE C NPUMEHEHHEM MM OOpa30BaHMEM SIJJOBUTBHIX BEILIECTB a TaKXkKe
BpEJIHBIX NApOB U Ia30B, IPOBOJUTE TOJIBKO B BBITSDKHOM IIKady, IBEPLBI KOTOPOTO JOJKHBI
OBITh OIYILEHbI HA TPETb.

2. B cnydae mpekpaiieHusi paOOThl BEHTHIILIMOHHBIX YCTAaHOBOK BCE OIBITHI B BBITSKHBIX
mKadax J0JKHBI ObITh PEKPAILEHbI.

3. 3ampernaercs NPOBOJUTH JIIOOBIE OTBITHI C B3PHIBYATHIMHU U OTHEONIACHBIMH CMECSIMH.

4. OmbITHl € JIETKOBOCIUIAMEHSIOIMMUCS BELIECTBAMH MPOBOANUTE B MaJlbIX KOJMYECTBaxX (He
6osiee 2 MIT) ¥ BJJAJIK OT OTKPBITOTO OTHSL.

5. Ilpu HarpeBaHMM pacTBOPOB U BEIIECTB B MPOOUpPKE UCHONb3YiiTe nepxkarens. He oOparaiite
OTBEpCTHE MPOOUPKH B CTOPOHY paOOTAIOIIMX.

6. He nHakmonsiiTecb Haj COCyAOM, B KOTOPOM IPOMCXOJUT HAarpeBaHUE MWW KHUIITYEHHE
KHUJIKOCTH, BO N30€KaHHE MONaAaHus OpbI3T B JUIIO.

7. Ilpu HeoOXOAMMOCTH OTNPENENUTh 3amax MapoB (BBLAEISAIOIIErOCs Ta3a) JIETKUM JIBUKEHUEM
JIaJIOHH HATpaBbTE CTPYIO ra3a OT ropia cocyza K ce0e 1 OCTOPOKHO BJIOXHHTE.
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8. Ilpum pazbaBieHUM KOHIEHTPHUPOBAHHBIX KHCIOT M INEIOYEH HEOOJBIINMH TOPUUSIMHU
BJIMBalTE KUCJIOTY (WM KOHLIEHTPUPOBAHHBIA pPACTBOP WIEJIOYM) B BOJY, HENPEPHIBHO
MTOMEIIHUBAst 00PA3YIOIIHIACS PACTBOP.

9. Ecnu crisiHKa € JIETKO BOCILJIAMEHSIOIIEHMCS JKUJIKOCThIO ONPOKUHYJIAch WM Pa3OUIIach,
HEMEJIEHHO BBIKJIIOUMTE BCE HaXOJALIMECs BOJM3M MCTOYHUKHU OTKPBITOTO OTHS, 3aChIIIBTE
Pa3IUTYI0 KUAKOCTh IIECKOM, COOEpUTE €ro U IEepEeHEeCUTe B IpeJHA3HAYEHHbIH A ITOrO
JKEJIE3HBIN SAIMK.

10. IIpu nonagaHuy KOHUEHTPUPOBAHHOTO PacTBOpa KUCIOTHI HA KOXKY POMONWTE MECTO 0XkKOTa
CTpyel BOJbI B T€UEHUE HECKOJIBKUX MHUHYT. [lociie 3TOro MOXHO OO MPOMBITH 000XKKEHHOE
MecTo 2—3% pacTBOPOM COJibl, TMOO BHIMBITH C MBLJIOM.

11. IIpu oxore KOHIIEHTPUPOBAHHBIMM PACTBOpPAMH ILEJIOUYEH MPOMOWTE 000XKEHHOE MECTO
CTpyel BOJBI J0 TEX MOp, MOKa KOXKa He Oy/AeT Ka3aThbCsl CKOJIb3KOH, rmocie yero mpomoiire 1%
pPacTBOPOM YKCYCHOM KHCJIOTBI U CHOBA BOJIOM.

12. Tlpu TepMUYECKOM OKOT€ OXJIAJUTE IMOPAKEHHOE MECTO, ISl Yero MOMECTHTE €ro IMoJ
CTPYIO X0JI0JHOU BoAbI. [lociie oxnaxkIeH!s! CMakKbT€ Ma3blo OT OKOTOB.

13. IIpu cuIbHBIX OKOTaxX MOCJIE OKa3aHUs MEPBOI TIOMOIIM 0OpaTUTECH K Bpayy.

14. Ilpu nomagaHuu pacTBOpa JIOOOTO peakTHBa B Tla3 HEMEUIEHHO IPOMOWTE ero OO0JIbLIIUM
KOJIMYECTBOM BO/IbI, TIOCJIE YETr0 cpa3y ’Ke 00paTUTeCh K Bpauy.

15. Tlpu otpaBieHnr ra3000pa3HBIMHU BENIECTBAMH (CEPOBOJIOPOAOM, XJIOPOM, Tapamu Opoma)
BBIMTE (BBIBEINTE NOCTPAIAaBIIEro) Ha CBEXKUII BO3/1yX, a 3aTeM 00paTUTECh K Bpauy.

Texnuka 1a00paTOpHBIX padoT U 000PyI0BaAHUE

Ilocyoa u o6opyoosanue

= XMMHYECKUE PEeaKIMK MPOBOJAT, KaK MPaBUJIO, B CTaKaHAaX,
-mpoOupkax, Kojbax, Ha CHeUUaJbHBIX CTEKJIax WU
' f\ IUTACTHHAX. BOJIBIIMHCTBO peakiuil MpoBOIAT B IpoOMpKax
[ S (puc. 1.1). IlpoOupku MOryT OBITH IWIMHAPUYECKUMH |
" KOHWYECKUMH, IIOCIEJHME HPUMEHSIOTCS  TakkKe A
nentpudyrupopanus. I1o 00beMy NPOOUPKH pasAeisiOT Ha
o0bryabIe (10—15 Mut) ¥ momymukpornpoOupku (ot 2 10 6 Mi). Peaknuu 6e3 HarpeBaHUsT MOYKHO

MIPOBOJIUTH B IUIOCKOJOHHBIX KoJi0ax (puc. 1.2).

i

— L Je=s/

= ; ; Peaknuu ¢ ManbpIMU KOJIMYECTBAMH BelIECTBA (HECKOJIbKO Ka-

Pre 13, Crsan o somor, 6~ npenuerio: +— sernoa s e [I€]TB) TIPOBOJISAT HA 4acoBbIX (1.3, a) mim npeametHsix (1.3, 0)
CTeKiax Ju00 B YriyOJCHUSAX CHCIHUATbHOW IUIACTUHKUA —

£

i

a

dbapdopoBoOi, CTEKIITHHON WM IUIACTUKOBOM (puc. 1.3, B).
Puc. 14, Tunerx

KaneabHue, & —
ICHIS KHAKOCTH

Jns Toro uroObl OTOOpaTh WM JI00OABHUTH
HeOoypIoN 00BbeM  pacTBOpa  (KMJIKOCTH),
UCTIONB3YIOT TuneTku (puc. 1.4). Xumuueckas
BopoHKa (puc. 1.5, a) wucnosezyercs s
HAJIUBAaHUS KHUJKOCTH B COCYIbl C Y3KHUMH
ropiramMu.  Jlig  HackllaHMs —~— MOPOIIKOB
" HCIIONB3YIOT BOPOHKY C YKOPOUECHHBIM CTEONIEM.
e g e e oo KareIbHas BopoHKa (puc. 1.5, 6) mpuMmeHseTcs
,Z[J'IH HpI/I6aBJ'IeHI/I$I KHUJKOCTH 1O KalUISIM B PEAKUHMOHHYIO CMeCh (B TEUYEHHE JUIUTEIBHOTO

BpeMeHI/I), ACIIUTCIIbHAA — MUIA Pa3ACJICHUA ABYX HCCMCUINBAOIINXCA JKUJIKOCTEH (pI/IC 15, B).
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Jns monydeHus ra3oB B Ja0OPaTOPHUHM HCHOJB3YIOTCS
pa3nuuHble TPUOOpPHI  MpepbhIBHOTO  neictBust. s
NOJy4eHUsI  HEOONBIIMX  KOJMYECTB  Ta3a  MOXHO
UCII0JIL30BaTh TPUOOp, coOpaHHBIA M3 KOJOBI Bropra u
KaneabHOW BOPOHKH (puc. 1.6, a) wiu TpoOHpKU C
oTBOIOM (TIpoOupku Bropiia) u KameiabHON BOPOHKH (pHLC.
1.6, 0).
B ammapare Kunma ra3 mnosmydaroT peaknmen Mexay
e 17 o e K KUAKOCTHIO (HalIpUMEp, paCTBOPOM KHCIIOTHI) U TBEPbIM
B i T S5 e . BEIECTBOM — (Mpamop, Cynb(ua kenesa, nuHk). Ha
o e pucynke 1.7 nokasan anmnapar Kunmna B neiicTBun.
[Tpubop Kumnma coctout u3 tpex pesepByapoB (puc. 1.7). Bepxuuii pesepByap (1) sBisercs
mapooOpa3HOil BOPOHKOW € JUIMHHBIM CY)KaloIIMMcsl KoHIoM. PesepByap (1) BcraBieH B
cpenHuil pesepByap (2) Ha mumde. Hang BepxHMM  pe3epByapoM  yCTaHaBJIMBAETCS
npeoXpaHuTenbHas ckisHka (7).
Kycouku TBepmoro BemiecTBa 3arpykarT B CpPEeIHUM pe3epByap uepe3 Tyoyc (4).
[Tocne storo TyOyc 3akpbIBalOT MPOOKOH, B KOTOPYIO BCTaBJIEHA CTEKJIIHHAsA TpyOKa
¢ KpaHoMm (5) mns BBIXOJA W PETYIMPOBAHHUS TMOTOKA MoJiydaemoro rasza. [Ipu
OTKPBITOM KpaHe >KUJKOCTh MPOXOJUT B HIDKHUMN pe3epByap (3), a U3 HEro B CpeHUit
(2). Hwxuuii pesepByap Takke uMeeT MNpoOKy (6), yepe3 KOTOPYIO CIHMBAIOT
0TpabOTaHHYIO KMJKOCTh. Bblmensromuiicss ra3 npu HEOOXOIMMOCTH HPOIYCKarOT
4yepe3 MpOoMbIBHBIE CKIITHKH (8, 9) u coouparoT B mpueMuuk (10).

Puc. 1.8. Yimsepcansuui

Jnst cOOpku TPHOOPOB CIY)KUT METAJUIMYECKUN YHHBEPCAIBHBIA INTATUB C Pa3TUYHBIMU
JarkaMu ¥ Kosbiamu (puc. 1.8).

Keanugukayua peakmuesos

[To cymecTByroIEMY MONTOXKEHHUIO U1 PEAKTUBOB YCTAHOBJICHBI KBATHU(PUKAIIUU «TEXHUYECKUN»
(T.), «9uCTBIN» (4.), KIUCTHIN I aHaMM3a» (4. 1. a.), «XXUMHYECKH YUCTBIN» (X. 4.) U «0c000
YUCTBINY (OC. 4.), OCTEAHSAS MHOTJA JEIUTCS Ha HECKoJbKo Mapok. CoaepkaHue mpumecen
MOXKET pa3IMyaThCs AJS Pa3IMYHBIX PEAKTUBOB OJHOW KBAIM(HUKAIMU B HECKOJIBKO pa3, B
3aBUCHUMOCTH OT TOTO, HACKOJBKO JIETKO IOJJIa€TCS OYMCTKE M JUIi 4Yero MpeJHa3HauyeH
npemnapat. [Ipenaparel kBamu(UKALUU «IUCTHIH» MOTYT MPUMEHSTHCS B PA3IMYHBIX Y4eOHBIX
paboTax, «4HCTHIN NIJIs aHAIHM3a» — B AHAIWTUYECKHX M HAay4YHO-HCCIEI0BATEIbCKUX PabOTax,
pEaKTUBbl KBATU(UKAIMA «XUMHUYECKH YHUCTBIH» HCIOIB3YIOTCS Ui 0CO00 OTBETCTBEHHBIX
pabor. IlpemapaTbl ocobol OYHMCTKH (KBayM(HKAIMA OC. Y.) NMPUMEHSIOTCS B CHCIHAIBHBIX
LEJISIX.

Ilpasuna pabompsl c xumuueckumu peakmueamu
. Cpimyune peaxkTuBbl M3 OaHKH (Tapbl) oTOWparoT mmatenem (puc. 1.9, a) (wm
¢bapdoposoii n0xkKoM, puc. 1.9, 6), pacTBOpbI ((KMIKOCTH) HAUBAIOT U3 CKISTHOK
;b0 OoTOMpalT mpuiIaraeMplMU (BCTaBJICHHBIMH B MpPOOKY) HHUIETKAMHU.
e 1o e 1 » donperene L JPOCBITIAHHBIN  (TIPOJIUTHIN) pPEAKTUB WM PEAKTUB, MO OIIMOKE B3SATHIM B

U30bITKE, HEJb3s BO3BpaIlaTh 00paTHO B Tapy. Ero cinenyer yrunusupoBars.

YTunuzanus 0TXo70B (OCTaTKOB) PEaKTHBOB M HEHTpanM3alvs MOJYYEHHBIX B pe3yJbTaTe dK-
CIEPUMEHTOB CMecCei NpPOM3BOJIUTCS CIEAYIOIIMM 00pa3oM: BOJHBIE PACTBOPHI HEOMACHBIX
BelIeCTB (KUCIOT M OCHOBAHMN MaJIOM KOHLIEHTpAallMM) BBUIMBAIOT B pakoBHHY. OTXOMbI
OpraHMYecKUX PpacTBOpPHUTENEH, coyiell cepebpa W PTYTH COOMpAIOT B BBITSDKHOM IIKady B
OTJENIbHBIE CKIISTHKU C COOTBETCTBYIOIIMMH HAAMUCAMHU. PacTBOpBI, cofepikaliie aMMHaK, ce-
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POBOJIOPOJI, XJIOpP U JAPYrHE€ ONACHBIC JIETYYHE BELIECTBA, CIEAYET BBIIMBATh B PAKOBHHY IO
Taroi. Ilocae aToro cocys ornosiackuBaroT BOJIOM M 3Ty BOJly TOKE BBUIMBAIOT B PAKOBUHY MOJ
TATOH. TOJBKO MOCTIE 3TOr0 COCY/] MOXKHO OKOHYATEIHHO BBIMBITH B OOBIYHOI paKOBHHE.

Mbuimuve nocyowt

CTeKIIHHYIO TIOCYIly CUMTAIOT YHCTOM, €CIi BoJla HE 00pa3yeT OTAENbHBIX Kareidb Ha CTCHKAX,
a CTEKaeT PaBHOMEPHOMU IIJICHKOU.

VYaanaTe 3arpsA3HEHHs] CO CTEHOK MOCYAbl MOYKHO PA3IMYHBIMU METOJaMH: MEXaHWYECKUMH,
XUMHMUYECKUMU WM KOMOuHuUpys ux. K MexaHnyeckuMm crocob6aMm MO>KHO OTHECTH MBbIThE
MOCY/Ibl TETJION BOJON C MOMONIbIO LIETOK (epiueil) uiau MbIThbe mapoM. PU3NKO-XUMHUECKHE
METO/Ibl 3aKJIIOYAIOTCSA B YAAJICHUM 3arpsA3HEHUN C MOMOIIbI0 OPraHMYECKUX pacTBOpUTENIEH
(OeH3uH, aleToH, CHUPTHI U Jp.), TOBEPXHOCTHO-aKTUBHBIX MOIOIIUX CPEACTB MU Qocdara
HaTpust. XUMUYECKUE METOJIbl — MBIThE MOCYJbl XPOMOBOM CMECHIO, paCTBOPOM I€pMaHIraHaTa
KaJlusl, CMEChIO COJISTHOM KHCJIOTHI M IMEPOKCHJA BOJOPOJ]A, KOHLIEHTPUPOBAHHBIM PACTBOPOM
MIET0YHU WIH CEPHOM KUCIIOTOM.

In S

: H3mepenue 00vemos

Jns m3mepeHuss oObemMa KHIKOCTH B CIy4asx, HeE

TpeOyromux OO0JIbIION TOYHOCTH, UCTIOJIB3YIOT MEH3YPKY

1 MepHbId munuHap (puc. 1.10).

Jlst TouHOTO M3MEpeHUst 00beMa CITy>KaT MEPHbBIE KOJIObI

: =S H =/ (puc. 1.11), wmepubie mnunetkn (mumnerka Mopa,

y J? &% o o e meiivew TPAJlyHPOBAHHAst — TMIETKA) M OropeTku  (puC.

, ng ! 1.12). MepHble KOJIObI KaTHOPOBaHbBI «HA BIMBAHUE», a
Pac L2 plex;::‘.xm,;j‘;)m voo THIETKH Ha «BBUIMBAHUE», T.€. JJI U3MEpEeHHs] 00beMa HAJIUTOW B KOJOY WM

BBUIUTOM W3 TUIETKH JXUAKOCTH. bropetkn ¢ kpanom (puc. 1.12, r, 1) u

3akuMoM (puc. 1.12, B) ciyxaT i1 TOYHOTO H3MEPEHUsT 00beMa BBITCKAIOIEH KHUIKOCTH.

[Ipu mr00BIX M3MEpEHHUSIX 00BEMOB JKUIKOCTH OTCUET JOJKEH MPOU3BOJUTHCS TaKHUM 00paszoM,

YTOOBI I'J1a3 HAXOJWICA Ha OJTHOM YPOBHE C KpaeM MEHHCKA.

T
L'y
S O K

T
iy

Haczpesanue
B nabopaTopuu mpUMEHSIOT Kak 3JEKTpUUECKHEe HarpeBaTelbHbIE IPUOOPHI, TAK U CHUPTOBKU
(HarpeBaHUE OTKPBITHIM IUTaMeHeM). J{Jis moiep:kaHus MOCTOSHHOM TeMIEpaTyphl B MpoLiecce
AKCIEPUMEHTA HCIIOIb3YIOTCS BOJASHBIE TEPMOCTAThI (MHTEPBAI TEMIEpaTyp OT KOMHATHOW 10
80-90 °C) unu necyansie 6anu (100-300 °C).
Jlis HarpeBa WCIOJIB3YIOT JJIEKTPUYECKUE IIUTKU, M€Y U
@ cymmibHble mKadel. [ HarpeBaHUs >KUAKOCTEH MPUMEHSIOTCS
e TOJIBKO TUIMTKA C 3aKpeITod coupaneio. [Ipm 3TOoM ciemyet
fi UCIIOJIb30BaTh TEPMOCTOMKYIO TOoCcyAy. PacTBopwl (umm npyrue
Pelin gnesanes JKPIKOCTH) MOYKHO TaK)K€ HArpeBaTh B AIIEKTPUYECKUX BOISHBIX
E=—————— 03HIX (COCYA ¢ BONOH, TOJOrPEBACMBIH C  HOMOLIBIO
P10 s et TIEKTPUUECTBA). It Gojiee paBHOMEPHOTO MPOTPEBaHUS KU-
KOCTH PEKOMEHJIyeTCs Bpaiath cocyl. JKHIKOCTH B COCyAe MpH
. ~ HarpeBaHWU JOJHKHO OBITH HE 0oJiee MOJOBUHEI ero o0bema. s
P e e [[DOKANIMBAHUSA, TUIABKH M JPYTUX OMNEpalHid TPU BBICOKUX
TEMIEpaTypax UCIOIb3YIOT ANEKTPUIECKHE MeuH (TpyOUaTsie win My(enbHbIe).
Jlyis yrmapuBaHus pacTBOPOB WM MPOCYIIMBAHUS TBEPJIBIX BEIIECTB MPUMEHSIOT CIICIUaTbHYIO
bapdopoByro ocyay — TUredb WU BhIapuBaTenbHy0 damry (puc. 1.16). ®apdoposas mocyna
JUISL 9TUX OTepaluii 00s3aTeabHO JOHKHA OBITh TOHKOCTEHHOM.

@) n BunapHBATENL-
aua (6)

Puc. 118, Kpyrro-
JAoHHas koxGa
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[Tpu paboTe ¢ OTKPBITHIM IJTAMEHEM HarpeBaTh MOCY/AY KEJIATEIbHO Yepe3 OTHE3aIUTHYIO CETKY
(puc. 1.17), xoTOpy!O KJIaAyT Ha KOJBLO LITATHUBA WIK TpeHory. IlimaMsa ropenxku npu 3Tom He
KacaeTcs cocyJia M HarpeBaHHe MoJTy4aeTcsi 00jiee paBHOMEPHBIM.

HarpeBanue OTKpHITBIM IuTaMeHeM — OoJiee OBICTPBIN, HO OoJiee onacHwiti ciocod HarpeBaHUsI.
[Tocyna mporpeBaeTcsi HepaBHOMEPHO, TIOTOMY BO3MOKHO pacTpecKuBaHHe cocyna. HarpeBanue
OTKPBITHIM IJIAMEHEM T'a30BOM TOPEIKH BO3MOXKHO TOJBKO ISl KPYTIIOAOHHBIX KOJ0 (puc. 1.18)
u npobupok. OcTanbHBIE COCYABI HCHOJB30BAaTh HEXenaresnbHo. [Ipu HarpeBaHuu TPOOUPKY
3KUMarT npobupkoaepxkarenaem (puc. 1.19), xonlOy — 3a TOpii0 CHENUATBLHOW JIANKOH, WIIH
3aKpeIuISIIOT B mTaTuse (cM. puc. 1.8).

Jlnist mepeMeneHnst TOPSYNX BBIAPUBATENLHBIX Yalll M THIJIEH MCIIOJIB3YIOT THUTEIbHBIC IIHIIIIBI

(puc. 1.20).

I/I3meﬂbqenue eeuecmea
= —~ M3MenbueHne TBEPAbIX MaTEPHATIOB MOXHO MTPOU3BOIUTh BPYUHYIO (B CTYNKaX)
— (puc. 1.25) wim Mexanudecku (B MebHUIAX). CTYIIKA MOTYT OBITh H3TOTOBIIEHBI
e _' - M3 PasMYHbIX MAaTEPHANOB: JIATYHHbIC, (hapHopOBBIC U araToBbIe.
|~ B crynkax wu3MenpyaroT HeOOJbIIME KOJIMYECTBA BEIIECTB, NpHUYeM OOBEM
BEIlECTBA HE [JOJDKEH TMpeBbIIaTh TpPeTH oObeMa CTynkd. Bhavane
OCTOPOXHBIMU yJlapaMH TE€CTUKA HM3MENbUalOT KPYMHbIE KYCKM BEIECTBAa, JOBOJIS HUX 10
pa3MepoB TOPOLINHBI, 3aTEM MEJIEHHO PAcTUPAOT KPYrOBBIMH JABM)XKEHUSIMH, HE OUYEHb CHUIIBHO
MpIKUMasl MECTHK K CTeHKaM CTynku. [lo mepe m3MernbueHHs BelIecTBa CKOPOCTh JIBUYKEHHS
MIECTUKA MOXHO YBEIMUYUTb. BO BpeMs H3MenbyeHMs] BELIECTBO MEPHUOJUUYECKH COOMpAroT
MECTUKOM HJIU ILIATEJIEM CO CTEHOK K LIEHTPY CTYIKH.
[Tony4yeHHBIN MOPOMIOK (M3MENBUYCHHBIH 10 HYKHOW CTEMEHH) TEPECHINalT B
3apaHee NOJTrOTOBJIEHHYIO NOCYy WIM Cpa3y ke MCHOJb3yIoT. IIpn u3mensueHun
NBUISAIIKX BELIECTB PadOTY ClIeAyeT MPOBOJAUTH B BBITSKHOM LIKaQy.

QDunvmposanue
Cyrb (GuabTpOBaHUS COCTOUT B TOM, YTO JKHUJIKOCTh C HaxOJAIIMMHUCS B HeH
/, 9aCTHLAMK TBEPJOTO BEIIECTBA MPOIIYCKAIOT YEPE3 IMOPHUCTYIO IIEPETOPOAKY
((bl/mLTp) [Toper QrbTpa CTONP Maybl, YTO KUAKOCTH ((pUiIbTpaT) Yepe3 HUX
“J-IPOXOJHT, a 4YacTULBl TBEPAOIO BELIECTBA 3anepikuBarorcsa. Taxum oOpasom,
| ocamok cobOupaercsi Ha (UIBTPE, a KUIKOCThL — B cocyae (puc. 1.26). OunbTpbl
*/\ MOT'YT OBITH OYMaXKHBIMH (CKIA/bIBAIOTCS U3 (HIBTPOBATBHOM OYMAru), CTEKIIsH-
~HBIMH WU ($aphopoBbIMU (TIOpUCTast CTEKIsIHHAs uiau ¢dapdopoBas IJIACTHHA),
CBHIMMYYUMHU (CJIOH XOPOIIO OYMIEHHOTO KBapIEBOTO IECKa), TKAHEBBIMU I U3
CTEKJIOBATHI (MJIM OOBIYHOM BaThl) U JIp.
B 3aBucuMOCTH OT 1enel pa3fesieHus KUIKOCTH U 0CaJika IPUMEHSIOT pa3iudHble (QUIBTPHI.
O6uee TpeboBanue — marepuan GuiIbTpa He JODKEH pearupoBarh C KUIKOCTHIO WIIH
OCAJIKOM.
OauH U3 MUPOKO PACTIPOCTPAHEHHBIX MaTepUaoB sl GUIBTPOB — GUIBTPOBATBHAS
Oymara. OHa oTiMyaeTcs OT 0OBIYHOM OymMaru Tem, 4To He MpoKJIeeHa, 0ojee YnucTas
U BoJIOKHUCTas. DUIBTPOBAIbHYIO Oymary 3apaHee MOXKHO Hape3aThb Kpyramu
Puc. 128, Coa- PA3JIMYHOTO  aMeTpa. I[IMoTHOCTH  (MOpHUCTOCTB)  (QUIBTPOBAJIBHOM  Oymaru
i o OTpeJieNiieTCss MO I[BeTy OyMaXHOUM II€HThI, KOTOpPOM OKJIeeHa Mayka TOTOBBIX
GWIbTPOB: uepHas (po3osas) Jnewma — ObICTpOoUIBTpYIOIIME (C  OOJBIIUMH  MOpPAMHM)
GWIbTPLL; Oenas nenma — QUIABTPBL CO CPEAHUM DPAa3MEpPOM TOD; CUHAA JeHmA — IUIOTHbIE
(bUIbTPHI, IpeIHa3HAYEHHBIC 111 (PUITBTPOBAHUS MEIIKO3EPHUCTBIX OCAIKOB.
CobOupaemasi KUIKOCTh ((PUIBTPAT) MOKET MOCIe

¢unpTpOBaHMs OcTaThbcs MyTHOM. B 3TOM cityuae ee

e et AN

|
|
|
i
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cieayet npo(uiabTPOBaTh MOBTOPHO, UCHIONB3Ys (GUIBTP C 00JIEe MEIKMMH MOPAMH.

[IpocToit puabTp OOBIYHO YIOTPEOISIOT B CIydasiX, KOT/Aa OTACISIOT KPYTHOKPUCTAIUTMYECKHUI
ocazok. [t mpuroToBiIeHus Takoro GpuiabTpa Oymary CKIaJbpIBalOT BUETBEPO, KaK MOKAa3aHO Ha
puc. 1.27, 3aTem 00pe3aroT U BKIAIHIBAIOT B BOPOHKY.

Cxknamuaterii (tuto€ubeiil) ¢unsTp (puc. 1.28) obmamaer OoJblIel IUIOMAABI0 MOBEPXHOCTH,
no3ToMy (pUIBTpOBaHKE HA HEM HUIET OBICTpEE.

[Ipu ¢unpTpoBaHMM BOPOHKY C (MIBTPOM 3aKpEIUISIOT B KOJblie mrTatuBa. llepen Hawamom
nporecca (GUIBTP CMAauyMBAIOT YUCTHIM pacTBoputeneMm (Bomoii). Kpait ¢unbsrpa He momken
TOXOIHTH 10 Kpas BOPOHKH mpumMepHo Ha 0,5 cM. OuibTpoBaHUE YCKOPSETCS, €clu B cTedie
BOPOHKH HAaXOJUTCS KUIKOCTb.

Konumponwvnvie 3a0anusn
1. Hanmummue Ha3BaHue 000pyI0OBaHUS U TIOAMUIITUTE €r0 COCTABHBIE YaCTH.

HITaTtHB

+———— (TEePKE¢HDb

KOJBIIO
CrHpToBKA l
O
[05yyini S JepRATeNH (PHTHIA
l /_ 3 KM
pesepByap NI CIIHpPTA / JIankKa _/

— Qﬂ ma‘m ‘ I I0ACTABKA

2. IlopnumuTe Ha3BaHUS CTEKJISTHHOW TTOCY/IBI OOIIETO Ha3HAYCHUS.

LU AY

BOPOHKA
1LeTeHaPIrIe CRAS
npodupKa

PetoppTa ¢ Tydycom
© npuépToii rpodKoii

JIaGopaTopHBIe CTPAKAHBI Kpyrias Kpyraas koséa
ILT0CKOJOHHAS
ko6

TIpodupka ¢ 0TBOJAOM KoHmrie ckas Koséa

Konmponvnsie gonpocui

. O6uue mpaBuia pabOThl B XUMHUYECKOM 1abopaTopuu.

. TexHuka 0€30MacHOCTH U MEpPbI NMPEIOCTOPOKHOCTH.

. [IpaBuna paboThl ¢ KUCIOTaMU, TE€pBasi MOMOILb IPU OXKOTax.

. [IpaBuna paGoTsl co mienoyamu, nepBasi HIOMOIIb PH 05KOTax.

. [IpaBuna paboThl ¢ TOKCHYHBIMU COEJUHEHUSMH, IT€PBasi IOMOIIb IIPU OTPaBJICHHSIX.
. [lepBast moMoIIb IPU TEPMUYECKUX U XUMUYECKUX OXKOT'aX.

. XuMHuecKast mocysia u 000pya0BaHHeE.

. [IpaBuna paboThl ¢ XUMUYECKUMU PEaKTHBAMH.

[e BN o) SN0, RN SN US T \O I
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9. IlpurotoBiieHHE PACTBOPOB.
10. ®unpTpoBanue.
11.entpudyruposanue.

12. Cymka B 3KCHKaTOpE.
13.0uucTka razos.

JIaGopatopHnast pabota Ne2 JjieMeHTHI KpUCTALIOTpaduu.

Heab: 03HAKOMUTH C KpUCTAIaMH M3 KaeIpaJbHON 3TaJOHHOW KOJUIEKLHH, YMETb
ONPEJEIATh U NOKa3bIBaTh IEMEHTbl CHMMETPHH.

OoGopyaoBaHue: IPUPOIHBIE KPYITHBIE KPUCTAUIBI U3 KadeApaabHOW 3TaTOHHOW KOJUICKIIWH,
KOJUIEKIIMSI KapTOHHBIX MoJeNed MpocThIX (GOpM KpUCTAUIOB, Y4eOHbIE MMOCOOUsS IO
KpucTayorpaguu, Habop IBETHBIX KOMIIBIOTEPHBIX CIai1-(pUIbMOB O KpUcCTaax.

Bomnpocs! 1151 caMONoAroTOBKH

Kpucrann u kpucraminyeckoe COCTOSHUE BEILECTBA.

['uranTckue kpucTamuibl (IPUMEPHI).

[IpocTpancTBeHHas KpUcTasinyeckasi peéTka 1 ee BUIbl.

DneMeHTbl CUMMETPUH (TIJIOCKOCTh, OCh, IICHTP).

Kpucrannorpaguueckue ocu.

WHuaexcel 1 CUMBOJIBI TpaHel KpucTalia.

Hcxonnbie MaTepuaIbl

3eMHasi Kopa CJIOKE€Ha pa3IMYHBIMU TOPHBIMHM MOPOJAaMHU, COCTaBHBIE YacTU KOTOPBIX —
MUHEpaJibl UMEIOT B OCHOBHOM KpHCTaJuInYeckoe cTpoeHrne. OObIYHO KPUCTAILIBI IPEICTABISIOT
co00#1 MHOTOTpaHHUKH, CTOPOHBI KOTOPBIX — IJIOCKHE TPaHH, a pedpa — MpsSMbIe TUHHUH.
Kpucrana, wnu xpycranb, B IEpeBOJIe C IPEUECKOTO0 O3HAYAET MPO3payHbId KaMeHb, HIIU
WCKOMAaeMblid Jel. 3aTeM KpHCTaUIaMHM CTajll Ha3blBaTh BCE TBEpJble MPHUPOAHBIE Teja,
obnanatomue (GopMoi MPaBHIBHBIX MHOTOTPAaHHUKOB. BemiecTBo, M3 KOTOPOTrO KpHCTaJUIbI
MOCTPOEHBI, CTAJIN Ha3bIBATh KPUCTAIUIMUECKUM, @ HAYKY O KpUCTaJlJIaX — KpucTauiorpaduei.
Kpucrannuueckoe BemIeCTBO  XapaKTepU3YeTCS OJHOPOJIHOCTBIO, AHU30TPOMHOCTHIO U
CIOCOOHOCTBIO CaMOOTpaHsThcs. KpoMe KpUCTAIUIMUECKHUX Tel, C MPUPOJIe BCTPEUAIOTCA U
amopdusbie (0T Tped. «a» - 6e3, «mopde» - hopma) Tena. Tena 3TU ABIAAIOTCS U30TPOITHBIMH, TO
€CThb TaKUMH, B KOTOPBIX CBOWCTBA IO BCEM HAampaBleHUSM OJMHAKOBbL. K Takum Tenom
OTHOCSITCSl CTEKJIO, BO3AYX T.I. AMOp(HOE COCTOSIHUE SIBJISETCS MEPEXOAAlIUM, BPEMEHHBIM: C
TEYEHHEM BpEeMEHU aMopQHble Tella NEePepokKAAITCI B Kpuctamindeckue. PaccMoTpum
Ba)KHEHIIIME CBONCTBA KPUCTAJUIMYECKOTO BEIIECTRA.

OAHOPOTHOCTh KPHUCTAJUIOB COCTOMT B TOM, YTO XMMHUYECKHI COCTaB U (hU3HUECKHE CBOWCTBA
M000M YacTH KpHCTajula TOXKISCTBEHHBI COCTaBY M CBOMCTBY 00O Apyrol OJMHAKOBO
OpUEHTUPOBAHHOW YaCTH KpUCTAILIA.

AHU30TPOMHOCTh (HEPAaBHOCBOWCTBEHHOCTh) COCTOUT B TOM, YTO CBOWCTBA B HAIPaBICHHSIX
napajuleNlbHbIX OJWHAKOBBI M B  HANpPaBIEHHUSIX HEMapajulebHBIX — HEOJMHAKOBBIL.
AHN30TPONTHOCTh XapaKTEpHA, HAIPUMEp, JUIsl KPUCTAJLIOB CIIIOJBI, KOTOpas TOJBKO B OJHOM
HaIIPABJICHNU JIETKO PACIIEIUIAETCS HA TOHKUE TUIACTHHKHU.

Cnoco0HOCTBI0O CaMOOTPAHATHCS 00aJal0T TOJIBKO KPHUCTAUIbl, OHU KPUCTAIM3YIOTCS B
(opMme npaBUIIbHBIX MHOTOTPAaHHUKOB: IPUPOHAsE OTPaHKa KPUCTAJUIOB CBSI3aHA, C BHYTPEHHUM
CTPOEHHUEM, C IPOCTPAHCTBEHHOW KPUCTAJNINYECKON PEIIETKOM.

OCHOBHOW OCOOEHHOCTBIO KPHUCTAIJIOB SIBJISETCS CUMMETPHs UX cTpoeHus. [l oOHapyxeHus
CUMMETPHUH CIIY’KaT: OCb CHMMETPHUH, INIOCKOCTh CUMMETPUHU U LIEHTP CUMMETPHH.

Ocb cummerpun (L) — a3To BooOpakaemas nmuHUS, IPH BpallleHHH KPUCTAJIa BOKPYT KOTOPO
BCTPEYAIOTCs M0A00HBIE U MOJOOHO PacIoJIOKEHHBIE AJIEMEHThl OrpaHHUYEHHs KpUCTallIa, WK
Ta JIMHUS, TIPH TTIOBOPOTE BOKPYTI KOTOPOH (urypa coBMeIIaeTcst caMma ¢ co00I0 OINpesielieHHOe
4HCIIO Pa3.
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Yucno, mokaspIBarolee, CKOJIbKO pa3 purypa coBMeIaeTcst cama ¢ co00il mpu moHoM 000poTe,
Ha3bIBaeTCsl MOPsAAKOM ocH. Hampumep, ecnu mpu moiaHoM o0OpoTe BOKPYT ocu (urypa Kyda
COBMEIIAETCS YeThIPE pa3a, TO 0Cb 0003Ha4YaeTcsi L4 1 Ha3bIBACTCS OCHIO YETBEPTOTO MOPSIKA.

B kpucramiax mpuCyTCTBYIOT TOJIBKO OCH MEPBOTO, BTOPOTO, TPETHETO, YETBEPTOTO U IIECTOTO
MOpSAAKOB. B 0IHOM KpHCTayie MOTYT MPUCYTCTBOBATh HECKOJBKO OCEH pa3jiMyHOTO MOPSIKA,
Hanpumep y Kkyo0a: 3Ls44lsu 6L2. Ocu mnpoBomsarcs: 1) mNepneHAMKYISPHO K TIpaHsAM
MHOTOTPaHHHKA, Yepe3 UX CPEUHBI; 2) Yyepe3 BEPIIMHBI MHOTOTPAHHUKA, PAaBHO HAKJIOHEHHBIE K
€ro OJIMHAKOBBIM I'PaHAM U peOpam; 3) NepHeHAUKYISIPHO K cepeJuHaM pedep MHOTOrpaHHUKa.
Ilnockocts cummerpuu (P) menuT KpucTail Ha ABE paBHBIE M OOPATHO PaCIOIOKEHHBIC YaCTH,
UX KOTOPBIX OJHA SIBJSIETCS 3€pKaJbHBIM OTOOpakeHWeM apyroi. Ilmockoctu mpoBogstes: 1)
NEPNEeHIUKYIIPHO K TpaHsAM U pedpam, yepe3 HUX CepeAuHbl; 2) BIOJIb pedep, obOpa3zys
OJIMHAKOBHIE YIJIBI C PABHBIMH T'PaHsIMH U peOpami.

B onnoit ¢purype MoxxeT ObITh HECKOJIBKO TIIOCKOCTEH.

Hentp cummerpun, unu uHBepcus (C), - Touka BHYTPH KpUCTala, B KOTOpPOM AensTcs
MOTIONIaM  JIMHUH, COEIWHSIONINE OJHOWMEHHbIE U TIOJ0OHBIE DJEMEHTHl OTPAHWYCHUS
Kpuctamia. Kpucramn MoXeT 1 He UMEeTh [IEHTpa.

I'aburtycbl — mpocThie GOPMBI KPHCTAIIIOB MUHEPAIIOB MOTYT BapbHUPOBATHCS, YTO TPHBOIHT K
W3MEHEHUI0 o0Imero ooyimka, WM raburtyca, Kpucramia. [Ipwm omHON W TOW ke CTPYKType
MUHEpaI MOXET 00JanaTh pa3indHbIM rabutycoM. Pasmmyaror criemyrommue THITBI raduTyca
KPHUCTAJIIOB:

a) M30METPUYHBIN (PaBHOBEJIMKHIA) — BCE TPAHU KPHCTAIIa MPUMEPHO OJJMHAKOBOW BEJTMYUHBI;
0) TaONMTYATHIN — IBE MPOTUBOTIONOKHBIC TPAHH OOJIBIIIE IPYTHX;

B) IUTACTMHYATBIM U JINCTOBATHIN — CUJIBHO Pa3BUTa CIUIIOCHYTOCTb;

I')CTOJIOYATHIN- TpU U OOJIbIIE TPaHel MapauieTbHbl KaKOW-TH00 OJHOM JTUHUY;

1) UTOJIbYATHIN WM BOJOCOBHIHBINA — OYE€Hb 0O0JIbIIAS BBITSHYTOCTh KPUCTAJLIA B ONPEIETIEHHOM
HalpaBJICHUN.

Kak mnpaBumo, rabutyc omnpenemsieTcss BaXKHEUIIMMU OCOOCHHOCTSAMH KPHUCTAUIMUECKOU
CTPYKTYpbl MuHepasioB. Hampumep, Kpuctamibl KyOM4ecKOHl CHHIOHMHM OOBIYHO Pa3BUTHI BO
BCEX HalpaBleHUAX (M30METpUYHbI raburyc). Kpucramasl TeTparoHaabHONH CHHIOHHH
CIUTIOLIEHBI WK, HA000POT, YIUIMHEHBI, PEXE CIUTFOCHYTHI U YellyeBUIHbI. KpucTamibl HU3Mmx
CHUHTOHUH OOBIYHO UMEIOT IJIACTUHYATHIN OOIHK.

CHHIOHHS — 3TO COBOKYIHOCTb IMPOCTBIX (POPM, OOBEAMHEHHBIX OJAMHAKOBBIMHU 3JIEMEHTAMHU

CUMMETPHH.
Tabauma 1
CHHTOHMU KPUCTAIJIOB U UX PYKOBOJSIINE TPU3HAKI
Cucrembl (cunronun) | Enunnunsie
Kareropuu
U o0I1I1asi CHMMETpHsI | HallpaBJICHUS
Bricias.
Ennnunuaneie
HaIpaBJICHUS Kyb6uueckas Her
OTCYTCTBYIOT. 413
Heckonpko ocen
MOPsAKA BbIIIE 2
Cpennss. TerparonanbHas OuHo
Omno  eauHMuHOE | (KBaJapaTHas) oL
HaIpaBJICHUE, L4
COBIAJAoIIEe C
TpuronansHas Onno
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€MHCTBEHHOM L3 cLs
OCBIO nopsiiKa
BEIIIIE 2 I'excaronanbHas Onmno
Ls cLs
Hwuzmras PomOunueckas T
Heckonbko 3L pH
€IMHUYHBIX
HanpasieHuil. Her MonoxnnHnYecKast MHOKECTBO
ocen MopsIKa L2 nmm P
BBIIIIE 2
TpuknuHnyeckas
C wmm  oTcyrcTBHE Bee
2JIEMEHTOB
CUMMETpHUHU

Copepxanuie paboTh

3apanue 1. OnpenenuTs 31EMEHTBl CAMMETPUN KPUCTAIIIOB.

Ha mpupomHpIx KprcTamiax (TajauT, KaIbIUT, MarHETUT, MTUPUT, TPAHAT | JIp.) U Ha KapTOHHBIX
MOJIESIX TPOCTBIX (OPM KPHCTAJIOB OINPENCTUTh W TOKa3aTh JJIEMEHTH CHMMETPUHU
KPUCTAIJIOB (IIJIOCKOCTH, OCH, LIEHTD).

3aganue 2. OnpenenuTh U MOKa3aTh JIEMEHThl CUMMETpPHHM Kyba (Trekcasipa) COTJIaCHO €ro
dbopmymne: 3L44L36L,9PC.

JlabopaTtopnas pabota Ne 3

Henab: u3yunth cucteMy NPOCTHIX (OPM KpUCTAIIOB, HAYUUTHCS OINpEAENsATh Ha3BaHUE
MpocThiX (OpM MO KOMOMHALMSIM DJIEMEHTOB CHMMETPUM KpHUCTallla U ONPENeNaTh HX
CUHTOHHUIO.
OO6opyaoBanme: NpUPOIHbIC KPYITHbIE KPUCTAIUIBI-MHIUBUIbI, KOJUIEKIIHS KapTOHHBIX MOJeNei
mpocTeiX (OpM KPHUCTAUIOB, y4eOHbIe MOCOOHMS 1O Kpucramiorpaduu, pekoMeHayemas
IuTeparypa.
Bormpocs! 151 caMonoAroToBKU

1. TIpoctbie popMBI KPUCTAIIOB.

2. Jlatp onpezaeneHue NpocThiX (GOPM KPUCTAIIIOB KyOMUECKONH CUHTOHUH.

3. Uewm oTimuaeTcs AUMUpPaMKAa OT OKTa’apa?

4. Yro Takoe «rabutyc» Kpucramia?

5. CuHronumu.

6. HazoBuTe MuHepabl, UMEIOLIUE TPOCThIE GOPMBI KyOa U OKTadIpa.
Copepxannie paboThl
3aganue 1. O3HaKOMUTHCS C HOMEHKJIATypO MPOCTBIX (OpM KpUCTAIIOB (pHC. 1), HAyYUThCA
ONpeNeNaATh 3JIEMEHThl CUMMETPUM M Ha3BaHUE NPOCTOM (GOpMBI Ha MOJAEISAX KPUCTAUIOB.
PesynpTathl onpeneneHust 0GOpMHUTH B BUAE TAOIULBI 2.
Ilpumeuanue. TlepBole TpU psifa NPOCTHIX (GOPM — MUPAMUABI, JUINHPAMUIBI, MPHU3MBL. MxX
Ha3BaHUE 3aBUCUT OT (OPMBI CEUYEHHUs: ceueHue poMO — pomOuYeckas, TPEYrOJbHUK —
TPUTOHAJbHASA, YABOEHHBIH TPEYroJbHUK — JUTPUTOHAJbHAsA, UETBIPEXYTOJbHUK —
TeTparoHaJibHasi,  yABOEHHBIH  YETHIPEXYrOJIBHUK —  JUTETparoHajbHas,  yJIBOCHHBIN
LIECTUYTOJIbHUK — IUT€KCaroHalIbHasl.
®opMy, COCTOSALIYI0 U3 OJHON I'paHU, HA3bIBAIOT MOHOXIPOM (22), U3 JIBYX NEepeceKaroluXcs
rpaHeit — mudapom (23), U3 AByX MapajiesIbHbIX 'paHell — MuHaKouoM (24).

®opma A Crpannna 15n3 27



MuHHCTEpPCTBO HAYKU U BEICIIEro oopa3oBanust PO

o . Dopma
VYIbSIHOBCKUI rOCY1apCTBEHHBII YHUBEPCUTET

®-Pabouas nporpamMma 1 CLUILIAHbL

@opma, cocrosiiias W3 4YETBIPEX TIpaHEd B BUAE TPEYTOJIBHUKOB, - TeTpa’nap. Pasmmuaror
poMOHMUecKuil TeTpasap — B ceuyeHHH poMO (25), KyOM4YecKuil — Bce I'paHU PaBHOCTOPOHHHUE
TPEYTrOJIbHUKU (26), TETpAaroHalIbHbIN — B CEYEHUH YETHIPEXYIOJIbHUK (27).

Ourypsl, HANOMUHAIOIIME IUIOUPAMMUJIBl, HO C TpaHsAMM B BHJAE Tpaleluy, Ha3bIBAIOT
Tpanenodapamu (TPUroHaIbHBIH — 28, TeTparoHanbHbIi — 29, rekcaroHanbHbId — 30).

®opMy, COCTOSAIIYIO M3 LIECTU TpaHed B Buae pomba, Ha3piBaloT pombosapom (31), mpocTeie
(OpMBI U3 PaBHBIX Pa3HOCTOPOHHHUX TPEYTOJIBHUKOB — CKAJICHOXIPaMU (TETparoHaJbHBINA — 32,
JIUTPUTOHATBHBIH — 33).

dopma W3 MIECTH KBAAPaTOB HA3bIBACTCS Trekca’apoM mwim Kyoom (34), dopma u3 BOCEMHU

paBHOCTOpOHHI/IX TPEYroJbHBIX IpaHeil — okTasgpoM (35).
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Puc. 1. IIpocTeie GOopMBI KPUCTAIIOB.
IIpousBoansie TerpadapoB (36-39) u  okradapoB (40-43) — Qopmbl, I'paHH KOTOPBIX

COOTBETCTBEHHO PAa3OMThl Ha TPU TPEYrOJbHUKA, YETHIPEXyroJbHUKA, IISTUYTOJIBHUKA,
niecTuyrojdbHuka. HasBanume 3Tux ¢(opM COCTOMT M3 Tpex dYacTel: IepBas OTHOCUTCA K
Ha3BaHUIO TPaHU (TPUTOH, TETPAroH, MEHTaroH, reKCaroH), BTopas — K UX KoJIM4ecTBy (3), 3aTeM
Ha3bIBaeTcs ucxoHast popma. Hampumep: Tpuron-tpuoxrasap (popma 40).

Ecnmu rpanum ky0a 3aMeHUTb YETHIPbMSI TPEYroJbHBIMHM TpaHAMH, TO MoJydaeTcs Qopma,
HOCsIIast Ha3BaHUe TeTparekcasp (44).

@urypsl 45-47 Ha3pIBalOT JOJEKa’paMu: AUAOJEKa’Jp — YIABOCHHBINH JBEHALIaTUTPAHHUK,
poMOOJ0fieKaslp M TEHTaroHA0AEKa’lp — COOTBETCTBEHHO TpaHW B BHJAE pPOMOOB H
MSATUYTOJIbHUKOB.

Tabmuma 2

Omnpenenenne NpocThiX GOPM KPUCTAIIIOB

Ne monenn | HazBanne mpocToii | D1€MEHTBI CUMMETPUHI
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1 npusma 4P Ls3L2 C

3aganue 2. Onpenenutsh TPoCcTyio GopMy, TaOUTyC ¥ CUHTOHUIO 10-u KpucTauioB. Pe3ynbTaTsl
oopMHuTh B BHJIE TaOMUIB! 3 (Ha3BaHHE MUHEPAJa JaeT MPEroIaBaTeb).

Ta6muua 3

Onpenenenre npocThiX GopM, rabuTyca U CHHIOHUU KPUCTAIIJIOB

Ne | HasBanue | Ilpocras | I'abutyc CuHronus
n/m | MuHepana | ¢popma

1 lamur l'excasnp | U3omerpuunslii | Kybuueckas

JlabopaTtopnast pabota Ne 4
Henab: u3yunts pusnveckre cBocTBa HanboIee pacpoCTPaHEHHBIX MUHEPAJIOB.
Oo6opynoBanue: kadgeapaabHble 3TaJOHHBIE 00pa3lbl C Pa3sHBIMH (PU3NYECKUMH CBOMCTBAMHU
(mpo3padHOCTbh, CHIAHOCTB, OJIeCK U JIp.), yueOHbIe TOCOOUS [0 MUHEPAJIOTUH, PEKOMEHTyeMast
JTuTepaTypa, ciaia-GpuibMbl KOMIIBIOTEPHOU rpauKK MO CBOMCTBAM MUHEPAJIOB.
Bomnpocs! 1151 caMOnoAroTOBKH

1. OcHoBHbIe ¢u3Myeckue CcBOICTBA MuHepasioB. JaTh mepedyeHb CBOMCTB U MpPHUMEPHI
MUHEPAJIOB.
Onruyeckre CBOMCTBA MUHEPAJTIOB.
CnaiiHOCTh M MPUMEPHI MUHEPAJIOB C OTNIPEACIICHHON CIIaHHOCTHIO.
N310M 1 mpuMepbl MUHEPAJIOB.
KommnekcHas xapakTepucTuka (U3NYECKUX CBOMCTB PACIPOCTPAHEHHBIX MHUHEPAJIOB:
KBapll, MOJIEBbIE IIIATHI, OJTUBHH.

6. I['maBHBIC (QU3MUECKHE CBOWCTBA PYIHBIX MHHEPAJIOB: TaJlGHUT, chamepuT, THUPHT,

XAJIbKOTIUPUT, MTUPPOTHH.

Hcxoanbie MaTepuabl
du3znyeckne CBOICTBAa MUHEPAJIOB UMEIOT O0JIBIIOE 3HAYCHHE M BAXKHBI I UX PACIIO3HAHMUSL.
OnpeneneHHblil XUMUYECKUN COCTaB M XapaKTepHOE CTPOCHHE OOYCIIOBIMBAIOT MOCTOSHHBIE U
UHIUBUAYaJIbHbIE (U3NYECKUE CBOMCTBA MUHEPAJIOB.
LBer. SIBrsieTcss BaKHEWUIIMM JUATHOCTHMYECKUM TMPU3HAKOM MHUHepaia (pPOJOHUT, aibOuT,
XJIOPUT, JIa3ypUT — Ha3BaHbl MO IBeTy). LIBeT 3aBuCHUT OT Hanmuuus XpoMo(hOpoB (HMOHBI —
KpacuTelu XpOM, Me[b, Kelle30, KoOalbT M [Ip.), MOCTOPOHHUX NpUMEced, NpPUCYTCTBUE
MOJIEKYJT BOJIBI.
IBer 4epThl. HekoTOopble MUHEpanbl B IMOPOLIKE IO LBETY HE OTIMYAKOTCA OT HCXOJHOTO
Marepuana, HO BCTPEYAIOTCS TaKMe€ MUHEpAbLIBET KOTOPBIX HE COBIAJAET C LBETOM HUX
MOPOLIKA, YTO OYE€Hb BAXKHO IJIs MX omnpexaeneHus. Hanmpumep, mUpUT UMeEET JaTYHHO-KEIThIH
LIBET, a MOPOUIOK U3 HETO — YEPHBIU U T.1I.
J171g moTydeHus: mopoIlika MHUHEpaia MpUMEHSFOTcs mepoxoBaras (hapdopoBas muactuHka. Ecnu
IIPOBECTH MUHEPAJIOM I10 €€ MOBEPXHOCTH, ocTaercs cief (uepra). L{BeT uepTel MuHEpana — 310
L[BET €r0 B TOHKOM IIOPOLIKE.
Baeck. bonbmMHCTBO MUHEPaNIOB 00J1aal0T CIIOCOOHOCTBIO OTPa)KaTh CBOMMH ITOBEPXHOCTIMHU
CBET, YTO U 00YCJIOBIMBAET OJIECK MUHEPATIOB, 0OBIYHO ONPEEIEeMbIil Ha CBEXKEM H3JIOME.
[To Onecky pa3nu4aOT TPU TPYIIBI MUHEPAJIOB: C METaJUIMYECKUM, HEMETaJUIMYECKUM U
MOJIyMETAJUIMYECKUM (MEeTaJUIOBUAHBIM) OsieckoM. B cBOIO ouepenp HeMeTauIMYecKUid Olieck
MOJIpA3/IeIACTC Ha CTEKJSIHHBIM, MEpJaMyTPOBBIM, IIEIKOBUCTBIN, MXUPHBIA, BOCKOBOW U
MAaTOBBIH.

agbrwn

®opma A Crpannna 17u3 27



MuHHCTEpPCTBO HAYKU U BEICIIEro oopa3oBanust PO

o . Dopma
VYIbSIHOBCKUI rOCY1apCTBEHHBII YHUBEPCUTET

®-Pabouast mporpamMma Iy CLUILIAHbL

IIpo3pavyHocTh - 3TO CBOICTBO BEILIECTBA IPOMYCKaTh CBET. B 3aBUCMMOCTH OT CTENEHHU
IIPO3PavyHOCTH BCE MUHEPAJIbI JIEJISTCS Ha MPO3padHble (TOpHBIA XpycTaib, UCIAHACKUNA LINar),
MOJTyTIpO3payuHble (M3yMpY, CajJepuT, KHHOBAPh U JIP.) U HEMPO3pavyHble (MarHeTHT).
IInoTHOCTL — 3TO OTHOIIEHHME Macchl K 00beMy. OHa 3aBUCUT OT XHMHYECKOIO COCTaBa
MuHepasioB u kojiebiercs ot 0,8 10 23 r/cm®. Bee MuHEpabl MO MIIOTHOCTH MOYKHO Pa3JIeIUTh
Ha TPU TPYHIBL: JIETKHE (IUIOTHOCTH 10 2,5 r/cm?), cpemnue (0T 2,5 mo 4 r/cMm®) U TsHKembie
(6omnbme 4 r/cm?).

Bkyc. PactBopuMbie B BOJie MUHEpajbl 00JaJalOT ONPEICICHHBIMH BKYCOBBIMU KaueCTBaMHU.
Tak, raJiut — COJEHbIN, CUIILBUH — FOPHKO-COJICHBIM, KBACILlbl — KHUCIIbIE U T.lI. HepacTtBopumbie
MUHEPAJIBbI TUIMTHYT K S3bIKY U BIAXKHBIM Ir'y0aMm.

XpynKocTh — 3TO CBOMCTBO MMHEpajia MpH yJIape JIETKO pachajaThCs Ha MEJKHE OOJIOMKH,
Kpowmuthes. [Ipy napananum HOKOM XpYNKUX MUHEPAJIOB 00pa3yeTcsi HOPOILOK.

KoBkue MuHepanbsl npu yaape MOJOTKOM CIUTIOLIMBAIOTCA M 3aKpyrisitorcd mo kpasm. Ilpu
1apanaHuy KOBKUX MUHEPAJIOB 00pa3yeTcst OJIECTSIINUMA CIIe]T.

I'mOxocTh, ynpyrocrs. MuHepan Ha3bplBaeTcs T'MOKMM, €CIM €ro TOHKHE TIUIACTUHKU WU
BOJIOKHa MO>XHO M3ru6ath He jioMas. Korjga mocie u3ruOaHus IUIACTUHKU WIM BOJIOKHA OHH
camMu coOOi BBIPSAMIISIIOTCS, HE JIOMasiCh, MUHepall — ynpyruil. Eciu ke corHyras mjiacTHHKA
WU BOJIOKHA COXPAHSIOT MPUIAAHHYIO (HOpPMY, HE BBITIPSMIISIOTCS, 3HAYUT, OHU THOKHE, HO HE
ynpyrue.

PagunoakTuBHOCTBb. CIIOCOGHOCTHIO K CaMOIPOM3BOJIBHOMY (-M3JIyYEHHIO XapaKTepU3YHOTCS
BCE MUHEPAJIbI, COJIEPKALIIE B CBOEM COCTAaBE PaIMOAKTUBHBIE AIEMEHTHI YpaH U TOPUIL.

3anmax. [Ipy ynmape wim paszioMe MHUHEpalla TOSIBJISIETCA 3amaxX, KOTOPbIM YKa3blBaeT Ha
MPUCYTCTBUE TE€X WJIM UHBIX 3JIEMEHTOB B pYJE.

PacrBopumocTh B KucjgoTax. KapOoHaThl (KambIlIUT, MAJIaXUT U Ap.) IPU OOBIYHBIX YCIOBHUIX
pacTBOPSIOTCS B COJIsIHOM Kuciote ¢ BoiaeneHueM CO». Jlpyrue MuHepanbl pacTBOPSIIOTCS B
M3MEeNbYeHHOM BUJIE UJIHU MPU MOJOTPEBE.

PacTBopumocTh B Boje. TakuM CBOIICTBOM 00Ja/1al0OT MUHEPAJIbl TAJIUT, CUJIbBUH, KapHAJIIUT,
OuIopuT, aCTpaxaHuT H JIp.

MarautHocTb. MuHepaiibl heppoMarHeTUKU BO3ACHCTBYIOT HA MAarHUTHYIO CTPEJIKY KoMIlaca
(Mar"HeTuT, MUPPOTHH)

I'oproyects. Jlerko 3aroparrcs OT CIMYKYU cepa, THTapb, CEPHBIN KouenaH, achaibT U JIp.
I'urpockonu4YHOCTH — CIOCOOHOCTH TMOTJIONIaTh BJIAry W3 BO3AyXa (KapHAIUT, KaoJIHH,
rajilya3ut, MOHTMOPHIIJIOHUT).

Copepxannie paboTh

3aganue 1. M3yunth ¢usnyecke CBOIICTBA MUHEPAIOB B ATAJIOHHBIX KOJUIEKIUSX MHHEPAJIOB
reoJIOr0-MUHEPAIOTHYECKOT0 KadeapalbHOTrO My3esl.

3aganue 2. M3yunth u omnucath (usMUeckue CBOWCTBA 9 MHHEpPanIOB-3TaJOHOB MIKAJbI
TBEpiocTH Mooca:

1-Tansk 6-ITomeBoii mimar
2-T'umc 7-KBapn
3-Kanpuur 8-Tomnas
4-Omrooput 9-KopyHnn
5-AnaTtur 10-Anmas

3aganue 3. Omnpenenuth TBEPAOCTh MUHEPAIOB C TOMOINBIO ATATOHHBIX 00pa3LOB IIKAJIbI
Mooca [1].

Ha ucnbityemMmom MuHepalie BRIOMpaeTCs pOBHAS IUIOMIAAKA MIOCKOCTH CIAMHOCTH WM U3JIOMA.
Cnerka HanaBiIuBas, MO JTON IUIONMIAJIKE IMPOBOJAT OCTPHIMH YTJIaMH MHUHEPAJIOB IIKAJIbI
TBEPAOCTH, HauuHas OT Oojee MArkux. [Ipm ATOM HAOMIOJAIOT, KaKOM M3 HUX JaeT 4YepTy
(nuier), a KakoW ocTaBiseT IapanuHy. TBEPAOCTH ompeaenseMoro MuHepana OylIeT BbIIIe
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IIOCJIEAHET0 MUHEpasla, JaBLIEr0 4YepTy, U HUXKE IEPBOI0 MHHEpaia, OCTABUBILIEIO LIApaluHy.
Ecnu ucnbITyeMblid U 3TAIOHHBIA MUHEPAJT LIAPANAIOT IPYTr ApYyra, UX TBEPIOCTh OJIMHAKOBA.
Henab: u3yunts ry1aBHbIE HauboJIe€ PACIPOCTPAHEHHBIE MHHEpAJIbl B COOTBETCTBUU C HX
KPUCTAITIOXUMUYECKON KIIacCU(PUKAIUEH.
OOopynoBaHme: 1eMOHCTPALIMOHHBIE KOJUIEKIIMM ~MMHEpAJIOB [0 KjaccaM, pa3JaTO4yHble
HaO0OpBI MUHEPAJIOB, KYCOYKH CTEKIa, GapdopoBbie HETJIa3UpPOBAHHBIC TUIACTUHKU (OWCKBHT),
10%-writ pactBop HCI, KkomIacel, mymel, ONHOKYIISIPBI, peKOMEHIyeMast JINTeparypa.
Hcxoanbie MaTepuabl
1) Kpucrannoxumuueckas kiaccupukanys MUHEPATIOB
I.  CamopoHbIe 3JIEeMEHTHI —30JI0TO, Cepedpo, Meb, cepa, rpadur.

Il.  Cynbdunsl — conu cepoBOIOPOAHOMN KUCIOTHI: C(alepuT, FaJIeHUT, KHHOBAph.

1. Boabsdpamars! — conu BoibPpaMoBOi KHCIOTHI: BOJIb(pam U Jp.

IV. TamoreHups! (XJI0pHABI) — COJU COISTHONM KUCIOTHI: TAIUT U JIP.

V.  HurtpaTsl — conu a30THOM KMCIIOTHI: HATpUEBAs CEINTpPa, KaJlueBas CEJIUTpa.

VI.  Kap6oHaTsl — COIM YrOIbHON KUCIOTHI: KAJIBIIUT, MAJIaXUT.
VIl.  Cynbdatbl — conu cepHON KUCIOTHI: TUIIC, MUPAOUIIHT.
VIIl.  ®ocdatel — comu pochopHOit KUCITOTHI: anaTuT, Gochopurt.

IX.  Oxuchbl ¥ THIAPOOKHUCIBI — KUCIOPOIHBIE M BO/IHBIE COCTMHEHHS METAIIJIOB U
METaJIONI0B: KBapll (TOPHBINA XpycTaib, MOPHOH, IIMTPUH, AMETHUCT), XaJIe/I0H (arart,
CepIIOUK), KOpyH (pyOuH, cardup), Xxpu3o0epuiut (aJeKCaHIpHT).

X.  CuiukaThl ¥ aTIOMOCHIUKATHI — COJTM KPEMHHUEBOW 1 aTFOMOKPEMHUEBOU KUCIIOT:
MOJKIAcC 1 — OCTPOBHBIE CHUIMKATHI: OJTUBUH (XPU30JIUT), TpaHaT (MMUPOT, TEMaHTOUI,
aTbMaHIMH ), TOTIA3; MOJIKIACC 2 — KOJIBIIEBbIC CUIIMKATHI: TYPMAIMH, OepriuT (M3yMpYI,
aKBaMapuH); MOAKIACC 3 — ENOYEUHbIE CUJIUKATBL: POJIOHUT U JAp.; MoJaKIacc 4 —
CIIOUCThIEC CHJIMKATBHI M aJTFOMOCHIIMKATBI: CEPIIEHTUH (3MEEBUK) U Jp.; MOJKIacc 5 —
KapKacHbIE aJTIOMOCHIIMKATHI: JIa3ypHUT, J1a0paiop.

XI.  VrneBomopoaHbie (OpraHUYECKHE) COCTUHECHHS: THTAPh U JIp.

2) OnpenenuTenb MUHEPAJIOB TI0 (PU3UYECKUM CBOMCTBAM

3) YueOHUKHY U yueOHBIC TOCOOHS TT0 MUHEPATIOTHH

Copepxanuie paboThl

Onpenenutp U ONKcaTh BaXKHEHIINE MUHEPabl ONPEIEICHHOTO Kilacca B BUAE TaOIHUIIBI 10
cnenytomiei hopme:

1-Ne /1, 2-Ha3BaHue, 3 — XUMUYECKUI COCTaB, 4 - CHHTOHHUSI, 5 - TBEPJIOCTh, 6 - IIBET, 7 - IIBET
4yepThl, § - Oneck, 9 - cnaitHocTh, 10 - uznom, 11 - ynenbHsIii Bec, 12 - ocoOble TUarHOCTHYECKHE
Mpu3HaKy, 13 - mpakTuyeckoe 3HaYCHUE.

Huxe npuBoaUTCS CIUCOK OMUCHIBAEMBIX MUHEPAJIOB:

Bcezo 32 munepana.

®opma A

cepa KOPYHJ porosas
OUPUT onain oOMaHKa
XaJIbKOTIUPUT XaJlel0H Toma3
TaJIeHUT KaJIbLIUT KaOJIMHUT
caneput THIIC TaJbK
rajuT anaTuT OUOTHUT
CHJIbBUH OJIUBUH MYCKOBUT
¢dmooput I'paHaThl OpTOKIIa3
KBapIl Oepuint MUKPOKIIUH
MarHeTuT TypMaJIH HeeTnH
reMaTuT aBTUT TUIarHOKJIa3bl
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10.

11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

28.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE@EPATOB

Januslii BuJ paboTsl He peaycMoTpeH Y11

9. HEPEYEHbD BOIIPOCOB K 3AYETY
Hcropus pasBUTHS KPUCTALIOXUMHUH.
[Ipeamer u 3a1auu KPUCTAIUIOXUMHUH.
B3anMocBs3b cocTaBa, CTpPOCHUS U CBOMCTB XUMUYECKUX BELIECTB
CriocoObl ¥ BapWaHTHl KJIAacCH(PMKAMU KPUCTAJUIOB: MO pa3MepaM, CHMMETPHH,
CTPYKTYpE.
Knaccugukanus no ciMMeTpUH: KaTETOpUU, CHHTOHUH, KJ1acChl, TPYIIIbIL.
[ToHsiTHE O KPUCTATUIMYECKOW PEIIETKE M aTOMHOW CTPYKTYpE KPHUCTaJUIMYECKOTO
BEILIECTBA.
[Tonsite 00 snemeHTapHO stuelike. THUIBI slU€eK MO CUMMETPUH. MHOTOBapHaHTHOCTh
BbIOOpA slu€eK, IPUMUTHUBHBIE U HEIPUMUTUBHBIC STUEHKH.
[IpaBuna oHO3HAYHOTO BBEIOOPA IEMEHTAPHBIX siueeK. 14 TUnoB pemeTok bpass.
OCHOBHBIE DJIEMEHTBl KPUCTAJUIMYECKOM PEIIETKH: Y3JIbl, psAIbl, IUIOCKOCTH, HX
XapaKTEPUCTUKHU
Kpucrannorpapuueckne mMiI0CKOCTH Kak BaKHEHIIMNA sneMeHT pemeTkd. CrocoObl
BBIPAKEHUSI OPUEHTALINH.
Ksanpatuunsie popmbl. BeIBo A1 IPSIMOYTOJIBHBIX PEIIETOK.
WHpekcsl B NPUMHUTHBHBIX W HENPUMMTUBHBIX pEIIETKaX. 3aKOHBI IIOTACAHUA VIS
LIEHTPUPOBAHHBIX AYECEK.
CTpyKTypHBIE TUIIBL: IOHATHE, KJIACCU(UKALUSA, OCHOBHBIE XapaKTEPHUCTUKU.
CHuMMeTpHs KpUCTAIUIOB: JJIEMEHTBI CHMMETPHH, 3aKOHBI UX B3aUMOICHCTBUS.
IIpoctele  opMBI: TOHATHE, OCHOBHBIE Ha3BaHMA, KJIacCU(PUKaLUsA, poOJIb B
IU(PaKIUOHHBIX METO1AX.
[IpaBuna moctpoeHus crepeorpaduyueckoi MPOSKIUH AIEMEHTOB CUMMETPUH U TPaHEH
KpPHUCTAJIJIOB.
[lonsiTiE O MNPOCTPAaHCTBEHHOM CHUMMETPUHU: DJIEMEHTHl CHMMETPUH, IOHITHE O
IIPOCTPAHCTBEHHBIX IPYIIIAX.
KoHuenuus IUIOTHEHIINX YHNAKOBOK. XapaKTEPUCTUKH YIAKOBOK: CIOWHOCTb, THIIBI
yCTOT, KO3()(HUIMEHT KOMIIAKTHOCTH.
Ilonsitue o TBepabIXx pacTBopax. M3omopdHoe 3amelieHue, pacTBOPbI BHEAPEHUS U
BBIYUTAHHUS.
JudpakoHHbIE METOAbl HCCIEIOBaHUA CTPYKTYphl. CBSI3p I'€OMETPUM AaTOMHOTO
CTPOEHHS C NMapaMeTpaMu AU(PaKLIUOHHON KapTHHBI.
PenTreHoBckue JiydM KaK OCHOBHOM HWHCTPYMEHT AM(PaAKIMOHHO- CTPYKTYPHBIX
METO/IOB: IPUPOJIa, OCHOBHBIE CBOMCTBA, UCTOYHUKH, IIOHATHE O BUJIAX CIIEKTPOB.
CrnomHoit  "Oemnblii" CHEKTp PEHTreHOBCKUX JIyded: MpUpoJa BO3HUKHOBEHHS H
OCHOBHBIE XapaKTEPUCTHUKH.
XapaKkTepUCTUYECKUM CIIEKTP Ha OCHOBE CTPOCHHMS aTOMa, OCHOBHBIEC CIIEKTPaJIbHbIE
JMHUH, 1yOneTHas cTpykrypa K-anbda nunun
[lonsstue o audpakuu BOJH, MCTOYHUKM BTOPUYHBIX BOJH BOOOIIE U JUId
PEHTI€HOBCKUX JIyded, B 4acTHOCTH. OObsicHeHue Audpakiuy Ha Y3JIOBBIX psjax Mo
Merony Jlay»
Hudpaxmus - kak n3duparensHoe orpaxkenue. opmyna Bynbda-bparra.
ITopomKoBbIE METOABI PEHTTEHOCTPYKTYPHOT'O aHAJIA3a
.OcHOBHasi mpo0OyieMa B OINpENeNeHUH NapaMEeTPOB PEIIETKH IO MEXKIUIOCKOCTHBIM
PacCTOSIHUSIM U METO/IbI €€ pa3pellIeHHs Ha IPUMepe KPUCTAIIOB KyOMUeCKOW CHHTOHHUU.
Kpucrannorpadguueckas IMIOTHOCTh.  ODKCIIEPUMEHTAJIbHOE  OIpENENIEHUEe  YHCIIa
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(OpMYIIBHBIX €IMHUIL B STUCHKE.

29. PaccesiHue pEeHTTeHOBCKUX JIyuyeil aTOMOM, aTOMHasi aMIUMTyJa ((akTop paccesHus).

Bxnan anep B paccestHue aToMOM.

30. CnosxeHue BOJIH, pacCesTHHBIX aToMaMH. BbiBoA (opMynbl Uit pacdera CTPYKTYPHOTO

(akTopa o KOOPIMHATaM aTOMOB.

31. [TonsTre 0 MeToAaX OMpeACTICHUs KOOPAMHAT aTOMOB. MeToa mpo0 1 ommooK.

10 CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCHA

Conepxanue, TpeOOBaHMs, YCIOBUS M MOPSIOK OpPraHU3aIllMUd CaMOCTOSTEIbHON
paboThl OOy4YaArOIIUXCS ¢ y4eTOM (POpMBI OOyuUeHHUsI OMPEACNSIeTCS B COOTBETCTBUU C
«IlTomoxxeHueM 00  opraHu3alMd  CaMOCTOSATEIbHOU

paboTsl

yTBEpKJIeHHbIM YueHbIM coBeToM Y'Y (mporokon Ne 8/268 ot 26.03.19 1.).

®opma o0yueHus: OUHas.

Hassanmue pasgesioB | Bua camocrositesibHO padotrsl |O0bem B| @opMa KOHTPOJIA
TeM yacax
Hpenmer, 3a1a4u u|[IpopaboTka ydeOHOTO MaTepuaia BKJTIOUCHIC
OCHOBHBIC IIOHATHUA
C  HCIOJB30BaHHEM  PECYpCOB BOIIPOCOB
KPHCTALIOXMMHUH €0HO-METOIUIECKOTO u
ya TECTHPOBAHUU H
MH(POPMAITMOHHOTO 00ECTICUCHUSI
4 3a4eTe
JMCIUTUTAHBL
[MoaroToBKa K YyCTHOMY OIPOCY U
TECTUPOBAHUIO.
[ToaroToBka k ciaue 3adeTa.
I'pynmsl cuMMeTpHH U [IpopaboTka yueOHOTO MaTepuaia BKJTFOUYCHUE
CT TYPHBIC KJIaCChI
PYKTYP C  HCIOJb30BaHHEM  PECYPCOB BOTIPOCOB Ha
y4eOHO-METOINIECKOTO U TeCTHPOBAHHH U
nH(pOpMaIMOHHOTO 00eCTICUCHUS
4 3a4ere
JMCIUTUTAHBL
[ToaroToBKa K YyCTHOMY OIPOCY U
TECTUPOBAHUIO.
[MoaroToBka k ciaue 3adeTa.
OcHoBBt [IpopaboTka yuebHOTO MaTepuaa BKJTIOUCHHC
CHTT'CHOCT] TYPHOI'O
EHaHma PYKTYp C  HCIOJB30BAHHEM  PECYpPCOB BOTIPOCOB HA
y4eOHO-METOINIECKOTO U TeCTHPOBAHHH U
UH(POPMALIMOHHOTO O0ecnedeHus
4 3ayeTe
JUCIUTLIAHBI.
[ToaroToBka K yCTHOMY OTIPOCY U
TECTHUPOBAHHUIO.
[ToaroToBka k crave 3auera.

®opma A
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OcCHOBHBIE OHATHUS [TpopaboTka yueOHOTO MaTepuaia BKTIOUCHUE

KPUCTAJTITIOXUMHUN

C  WCIOJB30BAHUEM  PECYpPCOB
y4e0OHO-METOIUYECKOTO "
UHPOPMAIIMOHHOTO 00eCIeYeHuUs

BOIIPOCOB Ha
TCCTUPOBAHNH U

JTACUUTUINHBL satere
[ToaroroBka K yCTHOMY OIIPOCY H
TECTUPOBAHUIO.
IToaroroBka k caaue 3auera.
OCHOBHBIE€ KaTE€rOpUM Hpopa60TKa y‘le6HOFO Marcpuaia BKJIFOUCHHEC

TEOPETUUECKOM
KPUCTALJIOXUMUU

C  HCHOJb30BAaHUEM  PECYpPCOB
y4e0HO-METOAMUYECKOTO "
MH(POPMAITMOHHOTO O00ECTICUeHUSI
JUCLUIIINHBIL.

[loaroroBka K yCTHOMY OIIPOCY H
TECTHUPOBAHUIO.

TTonroTorka ¥ cnaue RaueTta

BOIIPOCOB Ha
TCCTUPOBAHNH U
3auere

BaxxHeluue CTpyKTypHbI€
TUIIBI
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[TpopaboTka yueOHOTO MaTepuasa
C  HCIOJBb30BaHHEM  PECYpCOB
y4eOHO-METOINIECKOTO u
nH(pOpMaIMOHHOTO 00eCTICUeHUS
JMCIUTUTAHBL

[ToaroToBKa K yCTHOMY OIPOCY U
TECTUPOBAHUIO.

[MoaroToBka k ciade 3adeTa.

BKITIOUCHUE
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11 YYEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECHEYEHUE
JUCLUILINHDBI

a) Cnucok peKoOMeH/yeMoii TuTepaTypsbl
OcHoBHasA:
1.¥pycos, B. C. Kpucramnoxumus. Kparkuii kypc : yueobnuk / B. C. ¥Ypycos, H. H. Epémun. —
Mocksa : MocKOBCKHU rocynapcTBeHHbIN yHHBepcuTeT nMeHn M.B. Jlomonocosa, 2010. — 256
c. — ISBN 978-5-211-05497-4. — TekcT : S3JEKTPOHHBIA // DIEKTPOHHO-OMOIMOTEUHAS
cucrema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/13343.html
2. Kpucrannorpadus: 3apokieHue, pocT U MOp(hoJIorusl KpUCTAIJIOB : ydeOHoe mocolue s
By30B / H. U. Jleontok, E. B. Konopynuna, E. A. Bonkosa, B. B. Manbues. — Mocksa :
WznatenberBo FOpaiit, 2021. — 152 ¢. — (Beicmee o6pa3zoBanue). — ISBN 978-5-534-04738-
7. — Texkct : snextponHsld // OOpazoBatenpHas miaTdopma HOpaiit [caiiT]. — URL:
https://urait.ru/bcode/472451
JlomostHuTEABHAS
1.CoBpemMeHHbIE METOIbI CTPYKTYPHOTO aHaim3a BemecTs : yueOnuk / M. @. KynpusiHos, A. T
Pyncxkas, H. b. Kodanosa [u ap.]. — Poctos-na-/lony : U3garensctBo KOxHOTO (henepanbHOTO
yauBepcurera, 2009. — 288 c. — ISBN 978-5-9275-0653-8. — Tekct : anmeKkTpoHHBIN //

DneKTpOHHO-ONOIHOTeUHAS cucrTema IPR BOOKS : [caiT]. — URL:
https://www.iprbookshop.ru/47135.html
2.Ilyraues, B. M. Kpucramioxumus : ydeOHoe mocobue / B. M. IlyraueB. — Kemeposo :

KemI'V, 2013. — 104 c. — ISBN 978-5-8353-1322-8. — Texkcr : snexktpoHHslii / Jlanp :
aNIeKTpOoHHO-O0nbmoreunas cucrema. — URL.: https://e.lanbook.com/book/44382

3. bacamaeB, H0. M. Kpucramiodusuka u kpuctammoxumus : ydeOHoe mocobue / 0. M.
bacamaeB. — Kemeposo : KemI'Y, 2014. — 403 c. — ISBN 978-5-8353-1712-7. — TexkcrT :
ANEKTPOHHBIN // Jlanb : ANIEKTPOHHO-OMOINOTEYHAS cucTema. — URL.:
https://e.lanbook.com/book/61407

YyeoHo-mMeToau4ecKas

1. XamuymnoB @. D.Kpucramuioxumus: METOANYECKUE yYKa3aHUs ISl CAMOCTOSTEIIbHONH PabOThI
OakanaBpoB HarpasieHus moaroroBku 04.03.01 Xumus / @. D. Xamuymios, O. 0. Hlpons, C.
B. Ilanrtenees. - YupsHoBck : Yal'V, 2019. - 18 c. - HeonmybnukoBanusiii pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/10835 . - Pexwum mocryma: 9bC Val'V. - Tekcr :
BJIEKTPOHHBIN

CormnacoBaHoO:

PN .
Hauaneuuk otnena HB Yul'Y  / OxyueBa U.A./ ¢ /ﬂ/f’ 10.06.2021

JIO/KHOCTD COTPYAHHKA HaYy4HOH OMOIHOTEKH DOUO /ﬁo;umcr,

0) nporpaMMHoe o0ecreyeHune
1. Microsoft Office

2. OC Windows Professional
3. Awntumiaruar BY3

B) IIpodeccuonanbabie 0a3bl JaHHBIX, HHPOPMANMOHHO-CIIPABOYHbIC CHCTEMBI

1. DneKTpoHHO-0MOIMOTEUHbIE CHCTEMBI:

1.1. IPRbooks : anexTpoHHO-OMOIMOTEUHas cucTeMa : caiiT / rpynna komnanuid A I1u
Ap Memua. - Capatos, [2021]. — URL: http://www.iprbookshop.ru. — Pexum mocryma: mis
3aperucTpup. Nojb3oBatesel. - TeKCT : 3eKTPOHHBIM.

®opma A Crpannna 23u3 27


https://www.iprbookshop.ru/13343.html
https://urait.ru/bcode/472451
https://www.iprbookshop.ru/47135.html
https://e.lanbook.com/book/44382
https://e.lanbook.com/book/61407
http://lib.ulsu.ru/MegaPro/Download/MObject/10835
http://www.iprbookshop.ru/

MuHHCTEpPCTBO HAYKU U BEICIIEro oopa3oBanust PO

o . Dopma
VYIbSIHOBCKUI rOCY1apCTBEHHBII YHUBEPCUTET

®-Pabouast mporpamMma Iy CLUILIAHbL

1.2. FOPAUT : snekTpoHHO-6uGmMoTeuHas cuctema : caift / OOO DiekTpoHHOE
usnarenscTeo FOPAMT. — Mocksa, [2021]. - URL: https://urait.ru. — Pesxum nocryma: s
3apErUCTPUP. MOJIb30BATENECH. - TEKCT : ANEKTPOHHBIN.

1.3. KoHCynbTaHT CTyIeHTa : OJIEKTPOHHO-OMONMMoTewyHas cuctema : cat / OOO
[Tomurexpecype. — Mockpa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. —
Pexxum noctyma: aiist 3apeructpup. nojab3oBareneil. — TEeKCT : 3JeKTpOHHBIM.

1.4. KoHCynbpTaHT Bpada : 3JIEKTPOHHO-OMOMMoTedHas cucrema : cait / OOO Beicmas
IIKOJIA OPraHu3alMyd W  YIOPaBJIEHUA 3ApaBOOXpaHEHHEM-KOMIUIEKCHBIA  MEIULIMHCKHUN
KoHcanTHHr. — MockBa, [2021]. — URL: https://www.rosmedlib.ru. — Pexum noctyma: mis
3apEeruCcTpUp. MOJb30BaTeNen. — TEKCT : ANEKTPOHHBIN.

1.5. bonbmiast MenuuuHCKass OUOIMOTEKA : AJIEKTPOHHO-OMOIMOTEYHAS CUCTEMa © CalT /
OOO byxkarm. — Tomck, [2021]. — URL.: https://www.books-up.ru/ru/library/ . — Pexxum mocrtyma:
JUISL 3apETUCTPUP. MOJIb30BaTeNeh. — TEKCT : JIIEKTPOHHBIMN.

1.6. Jlaup : snexkTpoHHO-OMOMHoTeuHas cucrema : caut / OOO OBC Jlawp. — CaHKT-
[MerepOypr, [2021]. — URL: https://e.lanbook.com. — Pexum moctyma: ajsi 3aperucTpup.
M0JIb30BaTeNeH. — TEKCT : 3JEeKTPOHHBIN.

1.7. Znanium.com : 31eKTpOHHO-OMOIHOTeYHass cuctema : cat / OOO 3HaHuyM. -
Mocksa, [2021]. - URL: http://znanium.com . — Pexum poctyma : s 3aperucTpup.
MOJIb30BaTelNen. - TEeKCT : ANEKTPOHHBIN.

1.8. Clinical Collection : Komnmekuusi Il MEIUIMHCKAX YHHUBEPCUTETOB, KIWHUK,
MEIUITUHCKUX OnbIMOTEK /l EBSCOhost : [mopran]. — URL:
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-
€97828f9f7e1%40sessionmgrl02 . — Pesxxum mocTyma @ JjIs aBTOPHU3. MoJib3oBaTeneit. — Teker :
3IEKTPOHHBIMN.

1.9. Pycckuii s3bIK KaK WHOCTPAHHBIN : 3JIEKTPOHHO-0Opa30BaTEIbHBIN pecypce i
MHOCTpaHHBIX cTyACHTOB : caiit / OO0 Komnanusa «Ai I[Ilu Ap Meaua». — Capartos, [2021]. —
URL: https://ros-edu.ru. — Pexxum moctyma: UIsi 3aperucTpup. mojb3oBareneid. — Teker :
3JIEKTPOHHBIMN.

2. KoncyastantIliatoc [DnekTpoHHBIN pecypc]: cripaBo4yHas nmpaBoBas cuctema. /OO0
«Koncynbrant [Lntoc» - DnektpoH. nan. - Mocksa : KoncynbrantlItoc, [2021].

3. ba3bl JaHHBIX NEPUOAUYECKUX U3TAHUIN:

3.1. ba3za nmaHHBIX MEPUOIUYECKUX W3JaHHUK : deKTpoHHBIC XypHaIbl / OO0 MBUC. -
Mocksa, [2021]. — URL.: https://dlib.eastview.com/browse/udb/12. — Pexxum moctyma : uis
aBTOPH3. MOJIb30BaTENEH. — TEKCT : ANEKTPOHHBIMH.

3.2. eLIBRARY.RU: nayunas snexktpoHHas Oubnuotexka : cadt / OOO Hayunas
Onektponnas bubnnoreka. — Mocka, [2021]. — URL: http://elibrary.ru. — Pexxum noctyma : ajist
aBTOPH3. MOJIb30BaTENEH. — TEKCT : ANEKTPOHHBIN

3.3. «Grebennikony : snextponnas 6udmuoreka / U] I'pebennukos. — Mocksa, [2021]. —

URL:  https://id2.action-media.ru/Personal/Products. — Pexum pgocTyma : s aBTOPH3.
M0JIb30BaTeNeh. — TEKCT : IIEKTPOHHBIM.

4. HanmoHanbHasi JJeKTPOHHAas OuO/IMOTeKa : DHIEKTpPOHHas OuOIHMOTEKA
¢benepanbHas rocynapcTBeHHas HH(GOPMAIMOHHAs CUCTeMa : caiT / MUHUCTEPCTBO KYJIbTYPHI
P® ; PI'b. — Mockga, [2021]. — URL: https://H36.pd. — Pexum moctyna : ans moJib30Bareseit
Hay4HOUM OnbmnoTeku. — TeKCT : 3JeKTPOHHBIM.

5. SMART Imagebase /l EBSCOhost : [mopTan]. - URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexxum jgoctyma : Jisi aBTOPH3.
noJsib3oBareneil. — M3o0paskeHue : SIeKTPOHHBIE.

6. ®enepanbHbie ”HPOPMAIMOHHO-00Pa30BaTeIbHbIE MOPTAJbI:

6.1. EnuHoe okHO jgocTyma K oOpa3oBaTelbHBIM pecypcam : ¢enepaibHbIi mopran /
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yapeautens ®IAOY AINNO HPI'OII m UT. — URL: http://window.edu.ru/ . — Tekcr :

JJIEKTPOHHBIH.

6.2. Poccwuiickoe oOpazoBanme : (enepanpHbld moptan / yuapeaurear GIAOY AI1O
LPI'OIT u UT. — URL.: http://www.edu.ru. — TekcT : 31eKTpOHHBIH.

7. Oopa3oBareabHble pecypebl Yal'y:

7.1. Dnekrponnas Oubmuoreka Yal'Y : momyns ABUC Mera-ITIPO / OO0 «J/lara
Okcnpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexxum noctyma : ajisi moJib3oBatelieit
Hay4yHOU OMOInoTeKU. — TEKCT : 31EKTPOHHBIM.

CorsiacoBaHo: W
3am.Hay. YUTuT KnoukoBa A.B. //7/ L / 17.06.2021

JlomkHocTh cotpyanuka YU TuT 0)5(0) HO/IIHCH JaTa

12 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE HAYYHO-
HNCCIIEAOBATEJIBCKOU PABOTHBI

VYueOnas ayauropus 216 Ui mpoBeleHHUS JTaOOPaTOPHBIX 3aHATUN J1aOOPATOPHOTO
TUTMA, TPYNNOBBIX W WHAWBUAYAJIbHBIX KOHCYJIBTAIMM, TEKYIIETO KOHTPOJS W
MPOMEXKYTOYHOM arrecTanmu (C  HAOOpOM JEMOHCTPAIIMOHHOTO OOOpPYAOBAHHUS IS
obOecrieueHUsT TEMATUYECKUX WJUIIOCTPAlMA B COOTBETCTBMM C pPabodeil mporpammoit
muciuiinHbl).  [loMerneHne yKOMIUIEKTOBAHO —CHEIHAIM3UPOBaHHOW MebOenpto Ha 18
MOCAI0YHBIX MECT U TEXHUYECKUMHU CpPEICTBAMHU: SKpaH HACTEHHBIM, JOCKa ayAUTOpHAs.
Pabouee mecto npenonasarens, WI-FI, uarepuer. [Inomans 42,93 kB.M.

VYyeOHast ayiuTOpus AJIsi CaMOCTOSATEIbHON paboThl cTyaeHToB 230 ¢ noctynmom k OBC.
JUIsL  CaMOCTOSITENIbHOW  paboThl  cryaeHToB, Wi-Fi ¢ moctymom k OHUOC, DSbC.
KomnproTepHblii  KJTacC  YKOMIUIEKTOBAHHBIA  CIICIIMAIM3UPOBAHHOW MeOenbto Ha 32
MOCAJIOYHBIX MECT U TEXHHYECKHMMH cpeacTtBamMu oOydenuss (16 mepcoHalbHBIX
KOMIIBIOTEPOB) ¢ ocTynoM k cetu «uTteprer», DMOC, OBC. Ilnomans 93,51 kB.M.

UuTanpHbIi 3271 HAy4HOW OmOImoTeku (aymuropus 237) ¢ 30HOH I CaMOCTOATEILHOM
padote, Wi-Fi ¢ gmoctrymom k OHOC, DOBbC. Aymuropus yKOMIUICKTOBaHA
crenuranu3upoBaHHOd MeOenbto Ha 80 TMOCaJOYHBIX MECT U OCHAIEHAa KOMIIBIOTEPHOM

TeXHUKOH ¢ goctynoMm Kk cetu «Mutepuner», JUOC, ObC, skpanom u npoekropom. Ilnomans
220,39 kB.M.

13 CIIEHOUAJIBHBIE YCJOBUSA 1JIs1 OBYYAIOLIUXCSA C
OI'PAHUYEHHBIMHA BO3SMOXKHOCTSAMMU 310POBbBS (OB3) U
HMHBAJINIOB

OoOyuarommecss ¢ OB3 W uWHBaIMIBI TPOXOIAT MPAKTUKY COBMECTHO C JAPYTHMHU
oOyyaromumucst (B yueOHOHM Tpymnmne) WIM HHIUBUAYaTbHO (IO JIMYHOMY 3asiBIICHUIO
oOyuarorierocs).

OmnpenerieHUe MECT TPOXOXKIACHUS TPAKTUKU Juis oOywaromuxcs ¢ OB3 u uHBanumoB
OCYIIECTBIISIETCS C YUETOM COCTOSIHUS 37I0POBbsl U TPEOOBAHHUM K WX JOCTYITHOCTH JJISl TaHHOM
Kateropuu oOyuarormxcs. [Ipu omnpenenieHur MecT M YCIOBH (C Yy46TOM HO30JI0THYECKOU
TPyNObl W TPYNNbl  WHBAIWAHOCTA  OOYyYaroIIErocs) MPOXOXJACHUS  y4eOHOW U

®opma A Crpannna 25u3 27


http://window.edu.ru/
http://www.edu.ru/index.php
http://www.edu.ru/
http://lib.ulsu.ru/MegaPro/Web

MuHHCTEpPCTBO HAYKU U BEICIIEro oopa3oBanust PO

o . Dopma
VYIbSIHOBCKUI rOCY1apCTBEHHBII YHUBEPCUTET

®-Pabouast mporpamMma Iy CLUILIAHbL

MIPOU3BOJICTBEHHON MPAaKTHK JUIS JaHHOW KAaTEeropuM JHWI[ YYUTBHIBAIOTCS HHIUBUAYaJIbHBIC
0COOEHHOCTH OOy4aroImuxcsa, a TaKKe PEeKOMEHJAMd MEIUKO-COIMAIbHON OSKCIEPTHU3BI,
OTpa’K€HHBIE B MHAMBUIYAILHOM MporpaMMe peabuinTannn, OTHOCUTEIFHO PEKOMEHI0OBAaHHBIX
YCIIOBUH U BUJOB TPy/a.

[Ipn omnpeneneHun mecra npakTuku i oOydarommxcs ¢ OB3 u uHBanumoB ocoboe
BHHMAaHUE YJENSIeTCsS OS30MacHOCTH Tpyla W OCHAIICHHUIO (000pYyIOBaHHIO) pabodyero mecra.
Paboune MecTa Ha MPAKTHKY MPEAOCTABIISAIOTCS NPOQMIBHOW OpraHu3alfeld B COOTBETCTBUH
CO CIEAYIOIIUMH TPEOOBAHUSAMMU:

—  aasa odyvyarommxcss ¢ OB3 v uHBaJNI0B 1O 3peHHI0 - CIA00BHASIIIMX: OCHAIICHHUE
crenuagbHOro pabodyero Mecra OOMMM M MECTHBIM OCBEIICHHEM, 00ecreyrBaIoIIIM
OecrpensITCTBEHHOE HaX0X/IEHHWE yKa3aHHBIM JIMIIOM CBOEro pabodero Mecra M BBIIOJHEHHE
MHIUBUAYAJIbHOTO 33aJaHus; HATMYKME BUJICOYBEIMUNTENEH, JTyI;

— aaa od0ywyaromuxes ¢ OB3 u uMHBaIMAOB 1O 3peHHMI0 - CJeNbIX: OCHAaIICHHE
CHelHalbHOTO paboyero Mecra THUQPIOTEXHUYECKUMHM OpPUEHTUPAMU M YCTPOMCTBaMH, C
BO3MOXHOCTBIO HCIIOJIB30BAHMSI KPYIHOTO peabeHO-KOHTPACTHOrO wwpudra u wmpudra
Bpaiins, aKyCTHYECKUMHU HaBUTAITHOHHBIMHU CpeacTBaMH, o0ecneunBaroIUMU
OecIpensITCTBEHHOE Hax0Xk/JI€HHWE yKa3aHHBIM JIMIIOM CBOEro pabodero Mecra M BBIIIOJIHEHHE
WH/IMBUYAIEHOTO 3a/IaHVs,

—  naa odyyaromuxcsa ¢ OB3 u uHBaIMA0OB MO CJIyXy - ¢Ja0OC/BIIIALMX: OCHAIICHUE
(obopynoBanue) CHenuagbHOTO paboyero MecTta 3BYKOYCHJIMBAIONIEH — ammapaTypowu,
TenedoHaMu JUTsl CIIa00CIIBITIAIINX;

— 1 odyyawmuxcsa ¢ OB3 u MHBaJIUI0B MO CJIYXY - TJIyXHX: OCHAIICHHUE CIEINATBHOTO
paboyero Mmecrta BHU3yaJbHBIMM HHAWKATOPAMH, MPEOOpPa3yIOINIMMH 3BYKOBBIE CHTHAIbl B
CBETOBBIEC, pPEUYEBBIC CUTHAIBI B TEKCTOBYIO OETyIIyI0 CTpPOKY, Uil OECHpensiTCTBEHHOTO
HAX0XJICHUS YKa3aHHBIM JIMLIOM CBOEro padouero MecTa W BBINOJHEHHS HHIUBUIYaIbHOTO
3a/laHus;

— g oOyyaromuxess ¢ OB3 u uHBaIMA0B ¢ HapymeHueM (YHKUMHA OIOPHO-
ABUIaTEJILHOIO ammapara: o0opyaoBaHHe, 00ECIeUHBAIOIIEe PEeaTu3alri0 IPrOHOMUYECKUX
MPUHIIMIOB (MaKCUMAJIBHO YIOOHOE JJIsi MHBAIM/IA PACIIOJIOKEHHUE 3JIEMEHTOB, COCTABIISIONINX
paboyee MeCTO); MEXaHHU3Mbl U YCTPOICTBA, MO3BOJSIOUIME H3MEHSATH BBICOTY M HAKJIOH
paboyeil MOBEPXHOCTH, MOJIO)KEHHUE CHUACHbSI pabo4yero CTyla MO BBICOTE M HAKIOHY, Yol
HAKJIOHA CIHMHKU paboyero CTyja; OCHAIlEHWE CIENHATbHBIM CHICHBEM, 00€CHeUHBAIOIINM
KOMIIEHCAIIMIO YCHIIMS IIPU BCTABaHUU, CIICUAIBHBIMU MIPUCIOCOOICHUSIMU Ui YIIPaBICHUS U
00CTyKMBaHUS 3TOT0 000PYIOBAHUSI.

YcinoBus opraHuzaliid M MPOXOXKIACHHUS MPAKTUKH, MOJTOTOBKM OTYETHBIX MAaTepHaloB,
MIPOBEJICHUS TEKYILIETO KOHTPOJISI U MPOMEKYTOYHOM aTTeCTallMU M0 MPAKTUKE 00eCTIeYnBaIOTCS
B COOTBETCTBUU CO CIIEIYIOIIUMU TPEOOBAHUSIMHU:

—  OObem, Temm, (GOpMBbI BBIMIOJHEHUS WHIUBUAYAIBHOTO 33/laHUS HA TMEPUOJI MPAKTUKU
yCTaHABIUBAIOTCA HHAWBHUIYAIbHO Ui KaXXIO0ro oOydarolerocs yKa3aHHBIX KaTeropuil. B
3aBHCUMOCTH OT HO30JIOTUM MAaKCHUMaJIbHO CHMKAIOTCS IPOTHUBOIOKAa3aHHbIE (3pUTEIbHBIE,
3BYKOBBI€, MBIIIICUHBIC U Jp.) Harpy3Ku.

—  VYyeOHble U y4eOHO-METOJUYECKHME MaTepuanbl MO MpPaKTUKE NPEACTaBISAIOTCI B
pa3nuuHbIX Qopmax Tak, yToObl oOyyatommecs ¢ OB3 u MHBamUABI ¢ HapYIICHUSIMH CIIyXa
noyydyan MHGOPMAIUI0 BU3yalbHO (JIOKYMEHTAIUs MO MPAKTHKE IMeYaTaeTcs yBEITWYEHHBIM
mpudToM; MPEAOCTABISIOTCS BHASOMATEPUANbl W HArJISAHBIE MaTepHalbl MO COJEPKaHHUIO
MPAKTUKHK), C HAPYIICHUSIMU 3pEHUsl — ayAuadbHO (HampuUMep, C HCIOJIb30BaHUEM MPOTPaMM-
CHHTE3aTOPOB PEUM) UM C IOMOUIBIO THU(HIOMHPOPMALIMOHHBIX YCTPOHCTB.

—  ®@opma mpoBeAEHUS TEKYILEro KOHTPOJS YCIIEBAEMOCTH M MPOMEXYTOYHOW aTTecTaluu
s oOydaromuxcss ¢ OB3 M MHBanMAOB yCTAaHABIMBAETCS C YY4E€TOM HHAWBUIYaTbHBIX
NCUXO(PU3NUECKUX 0coOeHHOCTEel (YCTHO, MUCBMEHHO, NMPH MOMOIIM KOMIIBIOTEpPa, B (opme
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MuHHCTEpPCTBO HAYKU U BEICIIEro oopa3oBanust PO ®
VYIbSIHOBCKUI rOCY1apCTBEHHBII YHUBEPCUTET opma
®-Pabouast mporpamMma Iy CLUILIAHbL
TCCTUPOBAHUA n T.H.). HpI/I H€06XOI[I/IMOCTI/I O6y‘-IaIOH.[eMYC$I MMpeaAOCTaBIIACTCA

AOIMOJIHUTCIIBHOC BPEM IJI TOATOTOBKHU OTBCTA U (I/IHI/I) 3alIUThI OTUYCTA.

Pa3paboruuk: nouent K.I1. XKykos 10.06.2021
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https://ros-edu.ru. — Pexxum goctyma: uis 3aperucTpyp. mojib3oBatesei. — TeKCT : AIeKTPOHHBIH.

2. Koncyasrantllinwce [DnekTpoHHBIH pecypc]: cmpaBouHas mpaBoBas cuctema. /000
«Koucyasrant Ilmrocy» - DiektpoH. gaH. - Mocksa : KoncynerantlLiioc, [2022].
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media.ru/Personal/Products. — Pexum poctyma : Juis aBTOpW3. Moiib3oBareneil. — Tekcr :
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