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1. lleaun u 3a7a4u 0CBOEHHUA JUCIHILIHHBI

Ilenpto WM3ydeHUs NUCHIUILIMHBI SIBISETCS OCBOCHHE OOIUX TPUHITUTIOBR
OTTHCAHMSI KPUCTAJUTMYECKUX CTPYKTYD, TEOPUHU BaYKHEUTITUX
KPUCTAUNIOXUMHUYECCKUX  SIBIICHUA U 00OOIIEHHONH  KPHCTAUIOXUMUH,
paccMaTpuBaloiei MHOrooOpasue KOHJCHCHPOBAaHHBIX (a3 ¢  pasIuyHON
CTPYKTYPOH, U3ydeHHE PU3HMKO-XUMHUECKHX METOJIOB HCCIIEAOBAHUS KPUCTAILIIOB.

3aauaMu JUCITUTUTHHBI SBJISIOTCS :

-M3y4EHUE UCTOPUU PA3BUTHSI KPUCTANIOXUMHH,

-IIOJTy4CHUE COBPEMCHHBIX TIPEJCTABJICHUN O CBOWCTBAX aTOMOB U
OCHOBHBIX (PaKTOpax, OMPEICISAIONIUX CTPYKTYPY KPUCTAILIA;

-CBSI3b CTPYKTYPHI C PU3UKO-XUMHUYCCKUMHU CBOWCTBAMH KPHCTAJIIOB;

-M3y4YeHUE BAXKHEHIINX KPHUCTAUIOXUMUYCCKUX SIBJICHUN (MOpQOTpOIuH,
noyimMopduzma u uzoMmopduzma).

- MOJIyYEHUE 3HAHUW O KPHCTAUIOXUMHUU BAKHEHINX TOPOI000pa3yONINX
MUHEPAJIOB; KPHUCTANIOXUMUYECKAsh HWHTEPIPETalns MHUHEPAToo0pa3yomux |

ICOXUMHNYCCKUX ITPOLCCCOB.

2. Mecto pucunmiuHbl B ctpykrype OOII BITO

Jucnummraa «KpucTammoXumMusy OTHOCUTCS K 9acTH (OPMUPYEMOi
yd4acTHUKaMHu 00pa3oBaTeIbHbIX oTHOIIeHUH biioka 1 Monyns "KBanToBas
xumus. MoJeKysbl, MOJIEKYJIIPHBIE CUCTEMBI U TBEPJIbIE TEJIA U U3ydaeTcs B 7
cemectpe cryaeHaTamu HanpabieHHOCTh 04.03.01. Xumus (ITpodunu noarotroBku
— Opranuyeckast XuMusi).

HNucuumnrHa «Kpuctainoxumus» CoAep:KaTelbHO B3aUMOCBSI3aHA €

aucuuIinHaMu  «Bpicimas Matematuka», «®Puszuka», «CTpoeHue BeEIIeCTBa» U
npodeccruoHanbHOro nukia «KpantoBas xumus», «Heopranudaeckas XuMus».

N3yyenue maHHOW JUCHUIUIMHBI HAMPaBIEHO HA OCBOEHUE OOOOIIEHHBIX
TPYIOBBIX ()YHKITHA.



Jlo wn3ydenuss auctuIUIMHBL «KpucTamnoxumus», CTyAEHTBl JOJIKHBI
M0JIy4aTh 3HAHUA 110 OCHOBHBIM pa3jieslaM MaTEeMAaTUKHU U (PU3HUKH, a TAKXKE APYTUX
XUMHUYECKUX THCHUIUIMHBL, KOTOPBIE U3y4yaroTcs Ha 1-2 Kypcax.

3HaHMsI, YMEHHMS W HAaBBIKM, HNPUOOpPETEHHBIE B IMpOILECCE HU3YUECHUS
aucuIuinHebl «KpucTannoxuMus» HE0OX0AUMBI JJi TIIyOOKOTO OCBOEHUS APYTHX
XUMUYECKUX JHUCUMIUIMH, a TakkKe JHUCHUIUIMHBI MaTeMaTU4eCKOro |

CCTCCTBCHHOHAYYHOT'O ITUKJIA.

3. Tpe6GoBaHUs K YPOBHIO OCBOEHUSI COAEPKAHUS TUCHUILINHBI

B coorBerctBun ¢ IIC  pesynbrate OCBOCHHE JUCHUIUIMHBI OO0YyYarOIIUICs
JOJIKEH

001a0amsb NPoghecCuOHANbHBIMU KOMNEMEHYUSMU.

IIKC-3.1. 3HaeT 1 MOXET NPUMEHATHh Ha MPAKTHKE COBPEMEHHbIE IKCIIEPUMEHTAIbHbIE
METO/IBI IJISl YCTAHOBJICHUS CTPYKTYPBl HEOPTaHMUECKUX COCAMHEHUIA;

IIKC-4.1. CrmocoOeH OCyIIeCTBIATh HANpPaBICHHBIA CHHTE3 HEOPTraHWYECKHUX u

OPraHUYECKUX COCIMHECHHI 110 3a/IaHUI0 CTICIHAINCTa 00Jiee BRICOKON KBATU(PUKAIIUH.

B pesynbTrare nzydeHus: JUCUUIUIMHBI CTYAEHT TOJDKEH

-3HATh OCHOBHBIC OKCIEPUMEHTAIBHBIC METOAbl MPHUMEHSIEMbIC JIIS OIpPEIeIICHUS
CTPYKTYpbl HEOPraHHYECKHX COCIUHCHHUN; XapaKTEPUCTUKH BIIMSIONIMNEG HA PEAKIIMOHHYIO
CIOCOOHOCTh ~ XUMHYECKUX COCIMHCHWH; TEXHOJIOTHS IPOM3BOJCTBA HEOPraHUYECKUX
COCJIMHEHUI; 000pyI0BaHHE JTA00OPATOPUH U MPABUJIA €T IKCILTyaTalllu;

-yMeThb KanuOpoBare mnpuOOpsl a1 MpoBeAeHUS JabOpaTOPHOTO aHajiu3za Mpod
(oOpa3moB) chIpbs U MONYy(HaOpUKATOB, CTPOUTH KaauOpoBOuHbIe KpuBkie, [IpoBoauThH
IPaJyHpPOBKY CpPEICTB HW3MEPCHUH; CTPOUTh TIPaaydpOBOYHBIC KpHBbIE (TaOJIHIIbI);
MOATOTABIMBATh HMCXOJHOE CHIPbE, OCHOBHBIE M BCIIOMOTATENbHBIE MaTepHalbl C Y4eTOM
TpeOOBaHUI OXpaHbI TPY/A;

-BJIQJIETh HaBBIKAMU pabOTHl Ha IJIAOOpaTOPHOM OOOPYIOBAHUM [UISI YCTAHOBJICHHS
CTPYKTYphl HEOPraHMYECKUX MAaTepUalioB; HCIOJIb30BAHUS KOMIBIOTEPHBIX TMpPOTpaMM U

OKCIICPUMCHTAJIBHBIX MCTOHOB IJId IMOCTPOCHUA XUMHUYCCKHUX U CTCPCOXUMHYCCKUX (I)OpMYJ'I



COGZ[I/IHCHI/Iﬁ U JpYrux BUAOB WJUIOCTPATHBHOTO MaTCpHaia;, TE€XHOJOIMAMHU OLUCHKH HAYyYHO-

HpaKTH‘IeCKOﬁ 3HAYMMOCTHU BbI6paHHOI‘O MCTOla CUHTEC3a HCOPraHNYCCKUX COGIII/IHGHI/If/'I.

4.

Taoaunma 1.

ConepxaHue M CTPYKTYpa JAMCUUILIMHBI.

Conepxanue

TUCIIATUINHBI

«KpI/ICTaJ'IJ'IOXI/IMI/IH»

nepeyeHb

OLICHOYHBIX CPENICTB U KOHTposnpyembix komnereHuui (IIKC-3.1, IIKC-4.1).

Kon
KOHTPOJIH
HaumeHoBaHue pyemoii HaunmenoBanue
Ne pasnena Conepixanne pasjena KOMIIETEH | OIIEHOYHOT0 CPelCcTBa
U (WIn
ee 4acTH)
1 |2 3 4
1 Bgenenwue. IIpenmer u 3agaun | [1IK-3.1; | KosmokBuym,
PEeHTreHOCTPYKTYpH | KpUCTAUIOXUMHH. Ouepku TECTUPOBAHHUE,
B aHamu3  — | uctopun  kpucramioxumun. | [IK-4.1 (bpoHTATHBIH
OCHOBHOM Kpucramnoxnmus cpeau ompoc,
SKCIEPUMEHTAJbHBl | PYTUX HayK O BEIIECTBE.
u meto | OCHOBHEIE ACIIEKTEI TIpaKkTHHCCKIE N
KPHCTAIUIOXUMHHU KPHCTAUTIOXUMHUHI 11abopaTopHeIe
3aHATHUS, YIK3aMEH.
2 3aKOHBI [ToHsiTHE CUMMETPHH. IIK-3.1; | KomnokBuym,
reoOMEeTPUYECKO 3akphIThIE OTIEpAllMU U TECTUPOBAHHE,
KpUcTamiorpaQuu. | BJIEMEHTHl CUMMETPHUH. 1IK-4.1 (bpOHTATHHEIA
CummeTtpus CemelicTBa TOYEYHBIX TPYIIIT ompoc
MOJIEKYI. cummMmeTpun. MexynapogHas ’
CHUMBOJIMKA U CUMBOJIMKA TPAKTHICCKHC 1
lenduca. nabopaTtopHbie
3aHATHUSA, IK3aMEH.
3 [IpoctpanctBennas | [IpocTpaHcTBEHHAs pelIeTKA. [IK-3.1; | KomnokBuyMm,
PCUICTKA U prrIHLI TPaHCJIALUU. TECTUPOBAHUE,
kpuctamorpapudec | CUMBOIIBI rpaHeil u pebep 11K-4.1 (bpOHTATHHEIA
KHE CUCTEMBI KPUCTAILIOB. TpaHCISIIUOHHbIE ompoc
rpynnsl bpass. OcHOBHBIE ’
CBOMCTBA KPUCTAIIJIOB TpaKTHHeCkHe 1
BBITEKAIOIIUE U3 PEIIECTYATOTO 1n1abopaTopHbIC
CTpOEHMs. MaKpOCKONIMYECKUE 3aHATHA, SK3aMCH.
XapaKTEPUCTUKU KPUCTAIIJIOB.
4 Cummerpus OcHoss! Teopuu rpynmn. Tuner | I1IK-3.1; | Komnoksuym,
KpHUCTAJIJIOB TpyIin CMMMCTPHH. TECTUPOBAHUE,
Knaccudukanus TOYeUHbIX ITK-4.1 (bpoHTATBHEL
rpynn. OTKpBITIE ONlepalui U ompoc,

OJICMCHTBI CUMMCTPHH.




CuHronnu. 3aBUCUMOCTD
(U3UYECKUX CBOKCTB
KPHUCTAJUIOB OT UX CUMMETPHUH

NPaKTUYECKUE U
nabopaTtopHbIe
3aHATHS, SK3aMEH.

OcHoBBI Judpaxiusi peHTTeHOBCKHUX [1K-3.1; | KomnokBuym,
PEHTTEHOCTPYKTYPH | Jiydeil. MeTobl perucTpaiumu. TECTHPOBAHMUE,
Oro aHaaM3a yCJIOjBI/ISI Jlays. Unjekcel 1TK-4.1 (pOHTATEHEI
cepuil y3JI0BbIX CETOK U ompoc,
MEXKIUIOCKOCTHBIE PACCTOSHHUS.
VYpaBuenus bparra-Bymnsda. TPaKTHACCKHIC 1
PentrenodasoBsliii aHaus. JabopaTopHbie
OcCHOBHBIE ATaNbl aHATTU3a 3aHATHA, DK3aMEH.
CTPYKTYpBI KpUCTaIa.
Ornpesenenne penieTku u
CUMMETPUU KPUCTAITMUECKON
CTPYKTYPBI
Onucanue u CrepeomeTrpuyeckas IIK-3.1; | KomnokBuym,
cUCTeMaTHKa KJ1accupuKanus CTpyKTyp, TECTHPOBAHHE,
KPUCTAJTHIECKHX KOOP/IMHAIMOHHOE YHCIIO, IK-4.1 (pOHTATHHETA
CTPYKTYD KOOPJIMHAIIMOHHBIHN MOIHU3P. ommoc,
CTpyKTypHBIE€ €TUHUIIBI
Kpuctajia. MOTHUB CTPYKTYpHI. TPAKTHHECKHC 1
CTpyKTypHBIH THII. nabopaTopHbIe
[Tonusapudeckuii MeTo 3aHATHSA, SK3aMCH.
HN300paKEHUS CTPYKTYD.
OnucaHue CTpyKTyp B TepMax
I1apOBBIX YIAKOBOK U KJIaJO0K.
Xumudeckasi cBsi3b B | OOIuil B3I HA IPUPOIY IIK-3.1; | KomnokBuym,
KpHUCTaJlIax. XUMUYECKOH CBSI3U B TeCTHPOBAHUE,
Kpucramtoxumudec | kpuctamnax. CucremMatuka 1IK-4.1 (bpOHTATHHEIA
KHE pauyCBhl. KPUCTAJUIMYECKUX CTPYKTYp IO ompoc,
THUILY CBSI3H.
MIPAaKTUYECKUE U
nabopaTopHbIC
3aHATUSA, IK3aAMEH.
HNoHnHasg Moneins u CTpyKTypHBIE THUIIBI I1K-3.1; | KomnokBuym,
TEOPUS PELIETKH. KPUCTAJUIMYECKUX PEIIETOK C TeCTHPOBAHHUE,
DHeprus MOHHOM CBSI3bI0. DHEPIHUsl 11K-4.1 bpoHTANBHBII
KPUCTAJUTMYECKUX MOHHOM peueTku. Y paBHEHUE ompoc
cTpykTyp. MoHHBIE bopna-Jlanae. [{ukn bopHa- ’
pannycel I'aGepa. YpaBHenue TPpaKTHACCKHIE 1
KamyctuHckoro. nabopaTopHeIe
Knaccn(bpn(aunf{; 3aHATHA, OK3aMCH.
N30J€CMHUUECKUE,

AHU30IECMUYECKUE U
M€30/IECMUUYECKHUE CTPYKTYPHI.
Bona B cTpykTypax HOHHBIX
Kpucrawuios. loHHbIE
pamuycsl. IIpaBuna Marnyca.




dusnueckue cBOMCTBA MOHHBIX
KPHUCTAJUIOB.

9 | KoBanenrtHas cBa3p | OObsiCHEHUE PUPOIbI I1K-3.1; | KomnokBuym,
B KpHCTaJjax. KOBAJICHTHOM CBSI3U HA OCHOBE TeCTHPOBAHHE,
Teopus teopun BCY u MOJIKAO. 1IK-4.1 (pOHTATEHEI
HAaIPABJICHHBIX HamnpaBieHHOCTh KOBAJIEGHTHON ompoc
BAJICHTHOCTEH. CBSI3U U (JOpPMA MOJICKYII. ’
KoBanentnrie Bo3moxHOCTH npenckazaHus TIpaKkTHHCCKHE 1
paanychl. reOMEeTPUIECKOi (popMBI J1abopaTopHbIe
MoJIeKy 1o ['minecnu. 3aHATHUS, IK3AMEH.
KoBaneHntHsie pagnycsl.
du3nYeCcKue CBOMCTBA
KPUCTAJUTMUECKUX CTPYKTYP C
KOBAJICHTHOM CBS3b10. CBS3H,
MIPOMEXKYTOUHBIE MEXKITY
MOHHBIMHU 1 KOBAJICHTHBIMH.
CreneHr HOHHOCTHU CBSI3U
10 | Meramnuueckas Crpyxrypasblie Tunsl. [Ippamun | [1IK-3.1; | Kosmoksuywm,
CBsI3b. 30HHAS IUIOTHEWIIEN YITaKOBKH. TECTHPOBAHME,
SHepreTHYecKas DHEPrus METAUTMIECKUX 11K-4.1 (bpoHTATEHBIH
CTPYKTypa CprKTyp.vTI/IHBI ompoc,
KpHUCTaJlja. B3alMO/JICICTBUS METAJUIOB
HNHTepMeTammueck | apyr € Ipyrom. TPaKTHICCKHIC 1
W€ COCIMHEHUS. MeraiunyecKkue pagnychl. 11abopaTopHEIC
MeTtananueckue [lepexoa OT METAJNIMYECKON K 3aHATHS, DK3aMCH.
pagnychl KOBAJIEHTHOM CBSI3U.
11 | U3omopdusm. Tunsl | DMnupudeckue npaBuia IIK-3.1; | KomnokBuym,
TBEPABIX paCTBOPOB. I/ISOMOp(i)I/I?)Ma. TECTUPOBAHHUE,
Knaccuduxauus ITK-4.1 (POH-TATBHELH
uzomoppuszma. OCHOBHbBIE ompoc
(bU3UKO-XUMHYECKUE U ’
TEPMOJMHAMUYECKUE TPAKTHICCKHIC 1
IPUHIUIIB TEOPUH 11abopaTopHeIe
nzomopdusma. Teepbie 3aHATHA, S5K3aMCH.
pactBopsbl. [Ipenen
n30MOp(HOI 3aMECTUMOCTH U
MOPGHOTPOTIHSL.
12 | [Tomumopdusm u Knaccudukanus [IK-3.1; | KomnokBuym,
IIOJIMTUIIN3M HOHI/IMOp(bI/ISMa. ®dazoBbIC TECTUPOBAHUE,
nepexonsl. CBA3b ) ITK-4.1 (bpOHTANBHBIH
TEPMOJMHAMUYECKUX CBOICTB ompoc,
CO CTPYKTYypamH
HOJMMOP(HBIX MOIUPHUKAIUHA. TpaKTHHeckue u
TTOMMTHITHSM. nabopaTtopHbie
3aHATUSA, DK3aMEH.
13 | PeanbHble Bo3HUKHOBEHME U POCT I1K-3.1; | Komnoksuym,
KpHuCTaJlJIbL. KpHUCTAJIJIOB. CriocoOb1 TECTUPOBAHUE,
Jucnoxanus 00pa3oBaHUs KPUCTAJLIOB. 1IK-4.1 (bpOHTANBHBI

HedekTsl cTpoeHust

orpoc,




KpUCTauIoB. [Jucnokanumu.

NPaKTUYECKUE U
nabopaTtopHbIe
3aHATHS, SK3aMEH.

14 | Kpucramnoxumuuec | Kpucramioxumuueckue [1K-3.1; | KomnokBuym,

Kue CTPYKTYPbI MCTAJUIOB (Me[[l), TECTUPOBAHUE,

i, o- I1K-4.1 .
3aKOHOMEPHOCTH B Mar"ui, o->kKese3o). (bpoHTATBHBI

IIEPUOANYECKON CrpyKTypbl OMHApPHBIX ompoc

cucreme coequnaenuii (AB). Knactepst ’

.M. Menzencena [IPAKTUYECKUE U
nabopaTtopHble
3aHATHUS, IK3aMEH.

Baxneitmue CTpyKTypHBIH THII. [1K-3.1; | KomnokBuym,

CTpyKTypHble TUIBI | [lepoBckuTa, mmuHEIN. — TECTUPOBAHHE,

TEPHAPHEBIX DeppHUrtsl. -4 (DPOHTAIBHBIH

COEIMHEHUI
oTpoc,
MIPaKTHYECKUE U
nabopaTtopHbIe
3aHATHUS, IK3aAMEH.

Kpucramnoxumus CrpoeHune CHIMKaToB. [1IK-3.1; | KosmmokBuym,

CHJINKATOB Knaccudukanus ctpykryp — TeCTHPOBAHHUE,

CHJIMKATOB. 33BI/ISI/IMOCTI> . (bpoHTATBHBIi
(bU3HMYIECKUX CBOMCTB
orpoc,
CHJINKATOB OT UX CTPOCHHUS.
[TpupoHbIe U CUHTETHYECKUE TpaKTHHCCKUE 1
I1CONTATEI nabopaTopHbBIC
3aHATHS, FK3aMEH.

Opranuueckas Crepeoxumusi OpraHu4eCcKux IIK-3.1; | KomnokBuym,

KPUCTANIOXUMMUSL. MoJieky:. [lJinHa BaJleHTHBIX TECTUPOBAHHE,

i I1K-4.1 .

CTpykTypa )KUAKHX | CBsI3EH. HpOCTpaHCTlseHIv{a;I (bpOHTANBHEIT

KpPHUCTaNIOB KOH(Urypauus, ABOHHON U ompoc

TpOMHOM cBsi3eil. BaieHTHBIE ’
YTIIBL IPaKTUYECKUE U
CumMeTpusi MOJICKYII. J1abopaTopHbie

[IpaBuno Kuraitropojackoro.
CTpyKTypHBIE KJIACCHI.
3aBHCUMOCTh ITOTECHIIUAIHLHOM
SHEPTUH OPraHUYECKOro
KpPUCTAJIa OT CTPYKTYPHBIX
NapamMeTpPOB.

3aHATHA, OK3aMCH.

CTpyKTypa AMCUMILIMHBI:

Taoauua 2. O0mass TPyA0eMKOCTh JUCHMILUIMHBI COCTABJSIET 3 3a4eTHbIE
equHUIE (108 akameMUYecKrX 4acoB)




Bun padorsl

TpyroeMkKocTh, 4acos,

Homep cemecTpa Ne 8

OO0mas TpyaoeMKoCTh (B 4acax) 108
KonrakTHass pabora (B yacax): 56
Jlexuunu (JI) 14
[IpaxTrueckue 3anstus (113) 14
Cemunapckue 3ansatus (C3) 0
JlabopaTtopusie paboTsI (JIP) 28
CamocrosiTesqbHas padora (B yacax): 25
Kontponsnas padota (K) 12
CamonoaroroBka 13
KypcoBas paGora 0
IoaroroBka u NPoxo:xaeHNe MPOMEKYTOUHOH | 27
aTTecTaluu

Bua nToroBoro KOHTpoJIst IK3aMeH

10



JleKMoHHBbIE 3aHATHUSA

Taoauua 3. JleknuoHHbIE 3AHATHA

No | Tema Conepxxanue

1 2 3

1 Bsenenue. [Ipenmer u 3agaun kpucraioxuMuu. OYepKu UCTOPUU
PentrenocTpykrypHslii Kpucrauioxumuu. Kpucramuioxumus cpeau JApyrux
aHau3 - OCHOBHOM | HayK 0 BEILIECTBE. OcHoBHBIE ACIEKThI
AKCIEPUMEHTAJIbHBIA METOJ| | KPUCTAIIIOXUMUHI
KpUCTAJIOXUMUU

2 | 3akoHbl  reoMerpuueckoll | [lonsitTue cummerpuu.  3akpbIThle  ONepaluu U
KpUCTaJIIIOrpapuu. aneMeHThl cuMMeTpuu. CeMelcTBa TOYEYHBIX TPYIII
CuMMeTpHst MOJIEKYII. cUMMeTpun. MexayHapo1Has CHMBOJIMKA U CUMBOJIMKA

[Hendnuca.

3. | IlpocTpaHcTBEeHHas [IpocTpancTBenHas penierka. ['pynmel  TpaHCISALHH.
perieTka u | CUMBOJIBI rpaHen " pedep KPHCTAJUIOB.
KpucTayiorpapuieckue Tpancisiunonssle rpynnsl bpaBs. OcHOBHBIE CBOMCTBA
CUCTEMBI KPHUCTAJUIOB BBITEKAIOIINE U3 PEIIETYATOrO CTPOCHUS.

MakpoCKONIMYECKUE XapaKTEPUCTUKHN KPUCTAILIOB.

4 CummeTpus KpUCTaIoB OcHoBbl Teopuu rpynn. Tumsl Tpynnm CHUMMETPHH.
Knaccudukanus  toyeunbix  rpynn.  OTKpbIThIE
omepalud U 3JeMeHTbl cuMMeTpud. CHHTOHHH.
3aBUCUMOCTh (M3UYECKUX CBOWCTB KPHUCTAIIOB OT HMX
CUMMETPHH

5 OCHOBBI Hudpakums PEHTT€HOBCKHX Jy4dei. Merto bt
PEHTT€HOCTPYKTYPHOTO peructpauyu. Ycinousa Jlays. HWupekcel  cepuit
aHaJIn3a Y3JIOBBIX CETOK M MEXKIUIOCKOCTHBIE PAaCCTOSHHUSL.

YpaBHeHus bparra-Bynsoda. Pentrenodazoslii
aHasn3. OCHOBHBIE JTambl aHAIU3a  CTPYKTYPHI
kpuctayuia. OnpenencHue pemeTku W CHUMMETPUHU
KPUCTAJUIMYECKON CTPYKTYPBI

6 | Onucanne u cucremaruka | Ctepeomerpuyeckas KJ1accu(uKanus CTPYKTYP,

KPUCTAJLIMYECKUX CTPYKTYP | KOOPAUHALIMOHHOE 4HCJIO, KOOPJAVHALIMOHHBIN
nosmdap. CTpyKTypHbIE €IMHUIBI KpucTaya. MoTus
cTpykTypel. CrpykrypHbii tun. llommsnpuuecknii
MeTOJ| U300paxeHus cTpykTyp. Omnucanue CTpyKTyp B
TE€pPMax IIAPOBBIX YIAKOBOK U KJIAJIOK.

7 | Xumunueckas CBSI3b B | OOummii B3risA Ha MPUPOJLYy XHUMHUYECKOH CBs3M B
KpuCTaJljiax. kpuctauiax. CucreMaTuka KpUCTAIUIMYECKUX CTPYKTYP
Kpucrannoxumuueckue 10 TUITY CBS3H.
pasnycCBhl.

8 | MonHas monens u Teopus | CTpyKTypHBIE THINBI KPHUCTAUIMYECKUX PELIETOK C
PELIETKU. OHeprus | MOHHOM  CBSI3bIO.  OHEPIrUs  WOHHOM  PEIIETKH.
KPHUCTAJUIMYECKUX VpaBuenue bopna-Jlanne. Iluxn  Bopua-I"abepa.
CTPYKTYP. Nonnsle | YpaBuenue Kanmyctunckoro.
paanycsl Knaccudukanus: u3onecMuiyeckrue, aHn301eCMUYECKUe

U ME30/IECMUYECKHE CTPYKTYyphl. Boma B cTpykTypax
MOHHBIX KpucTamioB. Honuele paauycel. [IpaBuna
Marnyca. ®u3nueckrue CBOICTBA HOHHBIX KPUCTAJIOB.
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KosanenTnas CBSI3b B
KpHUCTaUIaXx. Teopus
HANpaBJIEHHbBIX
BaJICHTHOCTEIA.

KoBaneHnTHble pagnycChl.

OObscHEHnE NPUPOJIbl KOBAJEHTHON CBSI3M Ha OCHOBE

teopuu BCY n MOJIKAO.

HanpaBieHHOCTh KOBaJIGHTHOM cBs3u U (opma
MOJIEKYJI. BosmoxHOCTH NIpeACKa3aHUs
reomeTpuueckoil Gopmel Mojekyn mo ['minmecnu.
KoBanentnsie  pammycbl.  Du3MYECKHE  CBOKCTBA
KPUCTAJUIMYECKUX CTPYKTYp C KOBAJIEHTHOM CBS3bIO.
CBsi3u, NpPOMEXKYTOUYHBIE  MEXKIYy HOHHBIMH U

KoBaJeHTHBIMH. CTeleHb MOHHOCTH CBS3H

10 | Meramnuueckas cBs3b. | CTpykTypHble TUNbL. [IpUHINI MIOTHENIIEH YITaKOBKH.
30HHad SHepreTuyeckas | JHeprus METaNINYECKUX CTPYKTYP. Tunel
CTPYKTypa KpUCTaJIJIa. | B3aUMOJEHCTBUSL ~ METAJUIOB  JOpYr C  JIPYTOM.
WNHuTepmeramnyeckue Mertannnueckue paauycel. Ilepexon oT Metamuinyeckoi
COEIUHEHMUS. K KOBJICHTHOM CBA3U.

Merammyeckue pagnycsl

11 | U3omopdusm. Tuns! | OMnupudeckue IpaBuiIa nzomopgusma.

TBEP/BIX PACTBOPOB. Knaccudpukanus wnzomopdusma. OCHOBHBIE (PHU3UKO-
XMUMHUYECKHE U TEPMOJIUHAMHUYECKHUE MPUHIIUIIBI TEOPHH
n3oMopdusma. TBepaspie pacTBOPBL. [Ipenen
M30MOP(PHOMN 3aMECTUMOCTH U MOP(POTPOIIHSL.

12 | IHonumopduszm u | Knaccuduxanus nonumopouzma. dazoBbie Nepexobl.
MOJIUTUTTU3M CBsi3b TEPMOJIMHAMHUYECKUX CBOMCTB CO CTPYKTypaMu

nosMop@HbIX Moaudukaruil. [lomutunuzm.

13 | PeanbHbie Kpuctauibl. | BosHukHOBeHHE UM pocT  KpucTtamwioB. CrocoObl
Jlucnoxanus oOpazoBanusi  kpuctauioB.  JlebekTel  cTpoeHuUs

KpUCTaJUIOB. J{MCnoKanuu.

14 | KpucrauioXuMH4eCcKHe Kpucrammoxumuuecknue CTPYKTYpbl METaUIOB (MeIlb,
3aKOHOMEPHOCTH B | Mar"ui, 0-)KeJe30). CTpyKTYyphI OMHAPHBIX
nepuoandeckoir  cucreme | coenuuennii (AB). Kiactepsr
J.M.MengeneeBa

15 | Baxnemue ctpykrypHble | CTpykTypHbld THI. [lepoBckuTa, mmnunenu. @eppuThl.
THUIIbI TEpHAPHBIX
COEeqUHEHNN

16 | Kpucraymoxumust Crpoenue cumkatoB. Kiaccudukamus CTPYKTyp
CUJIMKaTOB CHWJIMKATOB.  3aBHCHUMOCTb  (PU3MYECKHX  CBOWCTB

CWJIMKAaTOB OT uX cTpoeHus. llpuponHeie u
CUHTETUYECKHE LIEOTHUTHI

17 | Opranuueckas Crepeoxumusi  OpraHMuYecKMX  MoJekyn.  JlnuHa
KPUCTAJUIOXUMHUS. BaJICHTHBIX cBs3el. [IpocTpancTBeHHas KOHGUTYpaLUs,
Crpykrypa KUJKUX | IBOWHOM U TPOMHOM CcBsizeil. BajeHTHBIE YIIIbI.
KpUCTAJLIOB Cummerpust mouiekyn. IlpaBuno Kwuraitropoackoro.

CTpyKTypHBIE KIJIAcChl. 3aBHUCHMOCTb IMOTEHIMAIBHON
SHEPIMM OPraHUYECKOro KpHCTalia OT CTPYKTYPHBIX
1apaMeTpoB.
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Tab6umuna 4. [IpakTuyeckue 3aHATHSA

No HanmeHoBaHue TeMbl Conepxxanue
1 2 3
| CuMMeTpusi KpUCTAILIOB. PaccmarpuBaroTcsi ~ cUMMETpUUYECKHUE
Crepeorpaduueckas npeoOpa3oBaHus, AJIEMEHTHI
MPOEKIIUS KPUCTAIIOB. CUMMETPHUH, KpHUCTaJTHYeCcKast
OCHOBHBIE 3aKOHBI pemetka. CumBOJIBI TpaHed u pedep
kpuctaimorpaduu. Kpucrami. | kpucramia. CumBonsl  Mwiepa.
Kpucrannuueckas penieTka. [TocTpoenue crepeorpaduuecKux
Pemenue 3agau. MIPOEKIINM.
| Knaccel u cuHronuu PaccmarpuBarorcs 32 BHUA

KkpuctaimioB. O003HauUCHHE
KpucTaiorpauIecKux
KjaccoB (BUI0B). PemeTku
bpags. Pemienue 3anauy.

cumMeTpuu. Pa3zbuparoTcss NpUHIMIGL,
JeKalUe B OCHOBE  IOCTPOCHUS
IPUMEHSIEMBIX CUCTEM 0003HAUCHHUS.

| Teopus pocra

KPUCTAJUIMYECKOTO BEILIECTBA.
PeanbHb1ll KpucTa.
Jlncnokanus.

[Ipoueccel KpUCTAIN3AIUU u
BbIpalllMBaHUS KPUCTAJJIOB.

| Kimaccudukarus xumMmuuecKkoi

CBSI3M B KpucTauiax. Pacuet
SHEPTUU KPUCTAITUYECKUX
CTPYKTYP.
Kpucrannoxumuueckue
panuycel. Pemenne 3agad.

Paz6uparorcs SHEPreTUYECKUE 5
CTPYKTYpHBIE XapaKTEPUCTUKHU
KOBaJICHTHBIX, MOHHBIX,
MeTtauinueckux Ban-aep-BaanbcoBbix
CBsI3EH. MHOrocaoMHbIe u

MOJIEKYJISIPHBIE YIIAKOBKH.

| N3oMopdu3m aTtoMoB B

kpucrtamiax. [lomumopdusm.
[TocTpoenue ha3oBbIX
JUarpaMM.

CoBeplIeHHBIA ¥ HECOBEPIICHHBIN
uzoMoppusM. YcnoBusi 00pa3zoBaHUS

TBEPIBIX pacTBOPOB.
DKCIEpUMEHTAIbHBIE METO/IbI
UCCIIEI0BAHUSA U30MOPQHBIX u

MOJIMMOP(HBIX TPEBPAIICHUN.

| [ImoTHelmme maposbie

ynakoBku (ITIIIY) u knagku
(ITIIK). KoopauHanyoHHbie
Yyucia U KOOPJIUHAIIMOHHBIN
nonvaap B [TIHK u TTHTY.

Onucanne KpUCTALTUYECKUX CTPYKTYP
OWMHAPHBIX COCNMHEHWA B TepMax
[MIIK u ITHITY. Ilpumepsl. IlycTtoTel B
[TIHIK u [ITY.

| Kpucrannoxumus TpOWHBIX

COEeIMHEHNN

CtpykrypHbie TUIIBL. CTPYKTYpHbBIE THI
NEepOBCKUTA, mnuHenu. DeppuThl U UX
TEXHUYECKOE 3HAUYCHUE.

13



Tabumuna S. JlaboparopHble 3aHATHS

No HaumenoBaHue TeMbl Conepxxanue

1. | OcHOBBI peHTreHOCTpYKTypHOro | ITo manHoOM Teme pazpabaThiBaeTCs
aHalIM3a KPUCTAIJIOB. YpaBHEHHE | aTOMHAs CTPYKTYpa KPUCTAJUIOB,
opera-Bynbda. Meroas AJIEKTPOHHAS CTPYKTypa
pentrenorpaduu. OnpeneneHue | KpUCTAJUIMUYECKOW PEIIETKH, a
napaMeTpoB pelIeTKH. Pelienne | Takyke MeTOJibl UCCIIEeI0BaHNUS
3a/1au. KPUCTAJNIMYECKOTO BEIECTRA.

2. | Kpucramnoxumus CtpoeHne OpraHun4ecKux MOJIEKYJIL.
MOJIEKYJISIPHBIX BEIIECTB. CtpoeHue MoIMMEepPHbIX BEIIECTB.
CtpykTypa KUAKUX KPUCTAIJIOB. | BaxkHelue cTpyKTypHbIE KJIACCHhI.

3. | Kpucraminoxumus CUIMKaTOB Crpoenue. Kiaccudukanus

CUJINKATOB. AJIIOMO-,
OOpPOCHUITMKATHI.
KoopaunanmonHsie yucia u
n30MOp(dHBIC 3aMEIEeHUS.
OrnpenesieHue BAJICHTHOCTH
KHUCIIOPO/ia B CHJIMKATaX B
COOTBETCTBHHU C IIPABUIIOM
[lonuHra.

4. | Kpucraminueckue CTpyKTypbl CTpyKTypHBIE TUIIBI OMHAPHBIX
MHTEPMETATUTMYECKUX WHTEPMETAJUTNYECKUX COETUHEHUM.
COEMHEHU. [Ipupoia UHTEpMETANTUYECKUX

COE€IMHEHUM.
5. | OCHOBHBIE CTPYKTYPHBIE THUIIBI PaccmaTtpuBaroTcs U3MEHEHUS

METaJJIOB U HEMETAJJIOB.
N3menenue xapakrepa
cTpykTypsl 1o Ilepuognueckoit
CUCTEME

CTPYKTYPHI U (pH3UUECKUE CBONWCTBA
MPOCTHIX BEIIECTB I10 IpyInmam
MEPUOANYECKONU CUCTEMBI
J.M.Menpeneena.

Tabauna 6. CamocTosiTe/IbHOE H3y4YeHHe Pa3/iesiOB M CHUIINHBI

No

CopeprxkaHre caMOCTOSITENTbHON pabOThI

1 [IpocTpaHcTBEHHBIE CPYIIIBL. Onucatb pacnpeneseHue
MPOCTPAHCTBEHHBIX TPYII IO CHUHITOHUAM U BUJaM (KJIaccam)
cumMeTpuu. Pemienue 3agau

2 PentreHocTpykTypHbiii aHanu3. Tpu MeTona peHTreHorpaduu:
meronq JIAYD, wmeTton  BpamleHMss W METOJ  IOpPOLIKA
dotorpadudecknii U AUPPAKIIMOHHBIE METONBI  PErHUCTPaldN
T (PaKIIMOHHBIX JTy4eil.

3 Nonnass  mozenb  CTPYKTYypbl  KpUCTALIOB.  PacnpeneneHue
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3JIEKTPOHHOM IUIOTHOCTH M XHMMHUYECKAs CBSA3b B TE€TEPOIOJSPHBIX
KPUCTAJIJIAX CO CTPYKTYPOU ITMHKOBOM OOMaHKU U KAMEHHOW COJIN

4 Koopaunanmonnsle cTpykTypsl coenuHeHnii ABo  cTpykrypa
IUJABUKOBOTO IIIATA M €€ Npou3BoAHbIE. Omnucarb XUMHYECKYIO

CBA3b B KPUCTAJJIC B OJHOBJICKTPOHHOM HpI/I6J'II/I)K€HI/II/I

5 CtpykTypa CO CBSI3SIMH METAUI-METAILI: &) CTPYKTYPHI C TJIOCKUMHU
KOMILIEKCaMU, 0) CTPYKTYPHI C OKTadAPUUYECKUMH KJIACTEPaMHU.

6 TBepable pacTBOPEI.

5. OneHo4YHbIC MATEPHUAJIBI AJIA TEKYLIEro U Py0e:KHOT0 KOHTPOJISI
yCIIeBAeMOCTH M MPOMEKYTOYHOMN aTTeCTALMH

5.1. 3apanus 1Jis TeKylero KOHTpoas (KoHTpoaupyemasi komnerenuus [1KC-3.1; I[TKC-

4.1):

1. KoanoxkBuym
Bonpocsl Kk peidTUHroBoi TOuke Nel

1. Beenenune B kpucramuioxumuto. [IpeaMer u 3aauu KpUCTATIIOXUMUH
2. OCHOBHBIE aCIE€KThl KPUCTATUIOXUMUH

3.CTpyKTypHBId  aHadM3 KaK  OCHOBHOW  SKCIEPUMEHTAIbHBINI
KPUCTAIIOXUMUU

4. Kpucramnueckoe coctostHue. OnpeneneHue moHATus «KpUCTaID).

5. OCHOBHBIE MapaMETPbl KPUCTAIUTUYECKUX PEIIETOK.

6. DneMeHTapHas sueiika. bazuc pemeTku.

7. lloHATHE CUMMETPHUM B KPUCTAJIJIAX.

8. Cunronuu kpuctamioB. Pemetku bpass.

9. Onepanuu CUMMETpPHS KPUCTAILIIOB

10. I[IpocTpaHCTBEHHBIE TPYMIBI CHMMETPUHU.

11. CumMeTpus MIOTHENIINX MIAPOBBIX YIAKOBOK U IVIOTHBIX KIIAJI0K
12. IINOTHOCTH ABYMEPHOM M TPEXMEPHOM IIAPOBBIX YITAKOBOK

13. Crioco6b1 0003HaUEHUS TIIOTHEUIITUX YITAKOBOK

14. Buasl 1 4uCJIO MyCTOT B INIOTHEMIIUX YIAKOBKAX U MJIOTHBIX KJIaJKax
15. Kpucraiuibl ¢ HOHHOU CBA3BIO.

16 KpucTamibl ¢ KOBaJICHTHBIM TUIIOM CBSI3U (ATOMHBIE KPUCTAJUIbI).

METO/
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17. IonspHelii THN CBA3U. MONEKYISIPHBIE KPUCTAIUIBL.

Bonpocs! k peliTuHrosoii Touke Nel

1. Merannuueckuid TN CBSI3H.

2. DHEPrusi KpUCTATUIMYECKON PEIIETKH.

3.3aBUCUMOCTh  (PUBUKO-XUMUYECKUX CBOMCTB TBEPABIX BEIIECTB OT
XUMUYECKOU CBSI3M B KpUCTAILIAX

4. DNeKTpuyYecKre CBOMCTBA

5. OnTruueckre CBOMCTBA

6. KoBkocTh MeTAIIIIOB

7. CnaltHOCTb

8.KoahunmeHTs MEXaHMYECKOTO CKATUSI M TEPMUUYECKOTO PACIIUPEHUSI
9. TBepocTh 1 TeMIepaTypa IJIaBICHHUS

10. O6pa3zoBaHue KpUCTAIIJIOB B MPUPOJIC

11. [Ipuyunbl ¥ ycioBUst 00pa3oBaHUs KPUCTAIIOB

12 MexaHu3Mbl pocTa KPUCTAJIJIOB

13. ®opmbl pocTa KpUCTAIIIIOB

14. lepexThl KpHCTAILIOB.

15. Jlucnokauuu

16. DxciepuMeHTaIbHbIE METOIBI HcclieqoBanHus Auddy3un

17. MexayHnapoHas Kiaccuukaius mo rpynmam CTpyKTyp.

18. OcHOBHBIE CTPYKTYPHBIE THIIBI.

19. SBnenue monmumopdusma.

20. ®a3oBeIe IEPEXOABI IEPBOIO U BTOPOTO poJa

Bonpochl Kk peiiTHHroBoi Touke Nel
1. CtpykTypHas kiaccupuKamus moIuMopGHBIX TIEPEX0I0B

2. IlpeBpaltiieHus: ¢ UI3MEHEHHEM NIEPBOIM KOOPANMHAIIMOHHOM Chephl.

THIIA
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3. IIpeBpaitenust ¢ U3MEHEHUEM BTOPOW KOOPAMHALIMOHHOM c(epsl

4. BnusiHMe TeMnepaTypbl ¥ JaBJIEHUS HA KPUCTAJUIMYECKYIO CTPYKTYPY

5. Bomopdusm.

6. @akTopbl, BIAMUSIIOUIME HA NPEeIbl U30MOPPHBIX 3aMEIICHH

7. I3yyeHne KpUCTAJUIMYECKUX CTPYKTYP MUHEPAJIOB

8.CTpYKTYypHBIE MOJIEJIN MUHEPAJIOB

9. CtpyKkTypHOE pazHooOpa3ue U pacIpOCTPAHEHHOCTh CUIIMKATOB B MIPUPOJIE

10.
11.
12.

13

15.
16.
17.

I'maBHas KOHICIIIHWA KPUCTATNIOXUMHUU CUJIIMKATOB

KpI/ICTaJIHOXI/IMI/IIICCKaH KJ'IaCCI/I(I)I/IKaL[I/IH CHJIMKATOB

HoBrie I_IGOJ'II/ITOHOIIO6HBI€ MaTcpUaJibl

. HI/ITp NIOCHIINKATBI

14.

CpaBHI/ITCHLHaH KpUCTAJNIOXUMUS CUIINKATOB

CraHoBiieHHe BKCHepI/IMeHTaJII)HOﬁ OpFaHquCKOﬁ KpUCTAJLNIOXUMHUHU

TeopeTndeckas opraHu4ecKas KpUCTAIIOXUMUS

CTpyKTypa OpraHM4ecKoro Kpucrauia

Kpumepuu d)ODMuDOGClHZ/Iﬂ OUEHOK (oueHueaHuﬂ) YCNHO20 onpocd

YCTHBIN onpocC SBJISETCS OJHUM M3 OCHOBHBIX CIOCOOOB yuéTa 3HAHWUK 00yYaromierocs
no mucuuiuinae «Kpuctammoxumusy. Pa3BEpHYTHIH OTBET CTyIEHTa JOJDKEH MPEACTaBIIATh
co00li CBSI3HOE, JIOTMYECKH TMOCIIEA0BATEIbHOE COOOIIECHHE Ha 3aJaHHYI0 TEMY, TTOKa3bIBaTh €ro
yMEHHUE TPUMEHSATH OTIPEICIICHUS.

B pesyrvmame ycmmozo onpoca 3Hanusa, o00yuarOuiezoca OWUECHUBAOMCA NO
cnedyrwuieil wikane:

3 6anna, craBuTCS, €ciiu OOyJarOIHICs:

1

2)

3)

2

IIOJIHO  H3J1aract I/I3y‘IeHHHI71 MaTcpHral, JaéT IpaBHUJIIBHOC  OIIPCACICHHOC
3KOHOMHNYCCKHX HOHSITI/Iﬁ;

O6H3py>KI/IBaCT IIOHMMAHUEC MaTrcpuaia, MOXKCT 00OCHOBATbH CBOH CYXXICHU,
IIPUMCHHUTDL 3HAHHA HA IIPAKTUKE, ITPHUBCCTHU HeO6XOI[I/IMbIe MMpUMEPLI HC TOJILKO I1IO
y‘{e6HI/IKy, HO N CaMOCTOATCIIBHO COCTABJICHHBIC,

nu3jiaracT Marepuail MNnoCICAOBATCIbHO W IHpPaBHIIBHO C TOYKHU 3pCHUA HOPM
JIUTEPATYPHOT'O A3bIKA.

6(1]1]1(1, CTaBUTCA, CCIIU O6y‘IElIOH.IPII>iCSI Ja€T OTBCT, y,I[OBJ'ICTBOpSIIOH_[I/Iﬁ TEM IKC

TpeGoBaHUAM, 4TO U A7 O6amia «1», Ho gomyckaeT 1-2 ommbku, KOTOPHIE caM K€ UCTIPABISET, U
1-2 Hemouéra B MOCIEA0BATEIHHOCTH U SI3BIKOBOM O(DOPMIIEHHUH U3J1araeMoro.

1 6ann, craButcs, eciau 00yJarNIUics 0OHAPYKMUBAET 3HAHWE U TIOHHUMAaHUE OCHOBHBIX
MOJIOXKEHUM JaHHOM TEMBI, HO:

1)

H3J1aracT MaTcpuajl HETIOJIHO U JOIMYCKACT HECTOYHOCTU B OIIPCACIICHUN HOHHTHﬁ;
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2) HEe yMeeT JOCTAaTOYHO TIyOOKO W JOKa3aTeNIbHO OOOCHOBATH CBOU CYXKICHHS U
MIPUBECTH CBOU MPUMEPBHIL;
3) w3maraeT MaTepuan HEMOCIEIOBAaTeIbHO M JOIMYCKAET OIIMOKH B S3BIKOBOM
0(pOpPMIICHHN U3TIaraeMoro.
0 6annoe, craBurcsi, ecnu oOydaromuiicss oOHapyXHBaeT HE3HAHUE OOJBIIEH YacTH
COOTBETCTBYIOIIETO pa3jeiia H3ydaeMoTo MaTepuala, JOmycKaeT OlMOK: B (GOpMyITHPOBKE.
bamner «3», «2», «1» MOTYT CTaBUTBCSI HE TOJIBKO 332 €IMHOBPEMEHHBIN OTBET, HO U 3a
paccpeOTOYCHHBIN BO BPEMEHH, T.€. 33 CYMMY OTBETOB, JAHHBIX CTYJCHTOM Ha MPOTSKCHUU

3aHsATUA.

5.2. TunoBbie BONPOCHI AJIs1 CAMOCTOSITEJILHOI0 U3yUYeHHsl, KOHTPOJIUpyeMasi
komneTeHuust (I1K-3.1; [K-4.1)

3aganme 1. IlpocTpaHCTBEHHBIE  TpYMIIBL. Omnucate  pacnpejesneHue
IPOCTPAHCTBEHHBIX TPYNN [0 CUHTOHUSM U BujaMm (Kjaccam) CHUMMETPHH.
Pemenue 3agau

3aganue 2. PeHTreHOCTpYKTYpHBIN aHanu3. Tpu Merona peHTreHorpaduu: MeToa
JIAYVD, wMerox BpameHuss W MeTOjJ mopomka Qororpapuueckuit u
Iu(dpakMOHHBIE METObI PETUCTPALIUU JUDPAKIIMOHHBIX JTyUeH.

3apanme 3. lVoHHas Mozenb CTPYKTYphl KpucTamioB. Pacmpenenenue
AIEKTPOHHOM TUIOTHOCTH U XMMHUECKasl CBSI3b B T€TEPOIOISPHBIX KPUCTAILIAX CO
CTPYKTYpOH ITMHKOBON OOMaHKH ¥ KaMEHHOM COJIH.

3aganue 4. KoopauHalMOHHBIE CTPYKTYpbl coenuHeHuid AB; crTpykrypa
TUTABUKOBOTO IINAaTa U ee Mpou3BoAHbIe. ONucaTh XUMUYECKYIO CBS3b B KpUCTAJLIE
B OJIHODJIEKTPOHHOM MPUOIHKEHHUH.

3ananme 5. CTpykTypa CO CBSI3SIMU METAUI-METAIUL: @) CTPYKTYpPbI C IUIOCKHUMU
KOMIUIEKCaMU, 0) CTPYKTYPBI C OKTa3IpUYECKUMHU KJIacTepaMHu.

3ananue 6. TBepabie pacTBOPHI.

Kpumepuu opmuposanus ouenox no 3a0anuam 011 CAMOCHOAMENbHOU DPAdOmbl
cmyoenma (munoenie 3a0auu):

«omauunoy (3 Oamma) - oOywaromuiics moOKas3al TIyOOKHE 3HAHHS MaTepuaia Io
MOCTABJICHHBIM BOIPOCAM, TPaMOTHO, JIOTUYHO €TI0 MU3JIaraeT, CTPYKTYPUPOBAI U JIe-TaIU3UPOBAI
uHpopMaImo, u30eras MPOCTOr0 TOBTOPEHHS WHQOpMAIMU W3 TEKCTa, WHQOpMAIUs IMpel-
cTaBlieHa B iepepaboTanHOM Buze. CBOOOIHO UCHOIB3YET HEOOXOUMbIE (POPMYIIBI IIPH PEILICHUH
3ajay;

«xopowo» (2 Gaa) - oOyuaroIuiicst TBEpAO 3HAET MaTepuall, IPaMOTHO €To U3J1araeT, He
JIOIYCKaeT CYILECTBEHHBIX HETOUHOCTEH B MPOLIECCE PELICHU 3a/1ay;

«yoosnemeopumenvro» (1 Gami) - oOydaronMiicss UMeeT 3HaHUs OCHOBHOTO MaTrepHala
IO MOCTAaBJICHHBIM BOIPOCaM, HO HE YCBOMJI €T0 JeTanel, JOMyCKaeT OT/ebHbIE HETOYHOCTU TIPU
peLIeHNH 3a]1a4;

«neyoosnemeopumenvrno» (0 6aoB) — oOydaromMHCS JOMycKaeT rpyOble OMIMOKH B
OTBETE Ha MOCTABJICHHBIC BONPOCHI U MPU PEIICHUH 33714
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5.3. Tunoegvie 3a0anusa na Koa10Kkeuym (Konmpoaupyemas Kkomnemenyus I1K-
3.1; IIK-4.1):

Pybeoicnviti  kommpons  ocyliecTBisieTca o Oojee  WIM  MEHee
CaMOCTOSITENIbHBIM pa3fielaM — Y4YeOHbIM MOIYJISAM Kypca W TPOBOAMUTCS IIO
OKOHYAHHUM HW3Yy4YEHUs Marepuaia MOAYJIS B 3apaHee YCTAHOBJICHHOE BpEMS.
PyOexxHbIil KOHTPOJIb MPOBOJUTCA C LEJIbIO ONPEJETICHHUS KadecTBa YCBOCHUS
Marepuajia y4eOHOro MoOIyJid B LEJIOM. B TeueHue cemectpa MpOBOAUTCS mpu
MaKux KOHMpoabHbIX MEPONPUAMUS NO 2PAPUKY .

IIpome:xkyTouHasi arrectauusi 1 pedTUHrOBasi TOYKA

1. Beenenue B kpucramioxumuto. [IpeamMer u 3aja4u KpUCTATUIOXUMUH

2. OCHOBHBIE aCIEKThl KPUCTATUIOXUMUH

3.CTpyKTypHBIA  aHaJIM3 KaK  OCHOBHOW  OJKCIEPUMEHTAIBHBIA  METOJ
KPUCTAIITIOXUMHUHU

4. Kpucramnunaeckoe coctostnue. OnpeeneHne NOHATUS «KPUCTATLD.

5. OcHOBHBIE MapaMETPbl KPUCTAIUTNYECKUX PEIIETOK.

6. DneMeHTapHad siueiika. ba3zuc pemeTku.

7. TloHsiTHE CUMMETPUU B KPUCTAJLIAX.

8. CuHronum kpucrajuioB. Pemetku bpasa.

9. Onepanuu CUMMETpPHS KPUCTAILIIOB

10. IIpocTpaHCTBEHHBIE TPYMITBI CHMMETPUH.

11. CumMeTpus MIOTHENIINX MIAPOBBIX YIAKOBOK M TUIOTHBIX KJIAJOK

12. [I1OTHOCTH ABYMEPHOUN U TPEXMEPHOM IAPOBBIX YIAKOBOK

13. Crioco6p1 0603HaUEHUS TIIOTHEUIITUX YITAKOBOK

14. Buabl 1 ynucno MyCTOT B IJIOTHENUIIHUX YIAKOBKAX U MJIOTHBIX KIIaJIKax
15. Kpucrauisl ¢ HOHHOM CBA3BIO.

16 KpucTamibl ¢ KOBaJICHTHBIM TUIIOM CBSI3U (2ATOMHBIE KPUCTAJLIbI).

17. IonapHslii TUIT CBSA3U. MOJEKYJISApHBIE KPUCTAILIBL.

IIpomMexkyTOUHAS aTTECTAUA 2 PEUTUHIOBAs TOUKA
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1. Merannuueckuii TUT CBSI3HU.

2. DHEPrusi KpUCTATUIMYECKON PEIIETKH.

3.3aBUCUMOCTh (DU3UKO-XUMHUUECKHUX CBOMCTB TBEPIbIX BEIIECTB OT
XUMHUYECKOU CBA3U B KpUCTAIaX

4. DNeKTpUYECKrEe CBOMCTBA

5. OnTruueckre CBOMCTBA

6. KoBKkOCTh MeTaIIOB

7. CnaliHOCTb

8.KoaduirieHTh MEXaHUYECKOTO CKATHUS U TEPMUUYECKOTO PACIIUPEHUS
9. TBepocTh 1 TeMrepaTypa IIaBICHUsI

10. O6pa3zoBaHue KpUCTAIIJIOB B MPUPOJIC

11. IlpuuuHbI ¥ yca0BHUsS 00pa30BaHUS KPUCTAIIIIOB

12 MexaHu3Mbl pocTa KPUCTAJJIOB

13. ®opmbl pocTa KPpUCTAIIIIOB

14. leexThl KprUCTAIIOB.

15. Incnokauuu

16. DkcriepuMeHTaIBHBIE METOIBI HcclieIoBanus T Qy3un

17. MexayHapoiHas KiaaccuuKkamus mo rpymnmnamM CTpyKTyp.

18. OCHOBHBIE CTPYKTYPHBIE THIIBI.

19. SBnenue monumopdusma.

20. ®a3oBbIe IEPEX0/IbI IEPBOTO U BTOPOTO pojia

IIpomexkyTouHasi aTTecTAUA 3 PEUTUHIOBAs TOUKA

1. CtpykTypHas kinaccudpukams ToJIuMopGHBIX IEPEXOT0B

2. IlpeBpaliieHusi ¢ U3MEHEHHEM NIEPBOIM KOOPAUHAIIMOHHOM Chephl.

3. IlpeBpaiiienusi ¢ UBMEHEHUEM BTOPOW KOOPAUHALIMOHHOW cepbl

4. BausiHue TeMnepaTyphl U JaBJIEHUS Ha KPUCTATUIMUECKYIO CTPYKTYPY

5. Uzomopdusm.

THIIA
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6. @akTopbl, BAUSAIOUIME HA NPEAEIbl U30MOPQHBIX 3aMEIICHHM

7. I3y4eHne KpUCTAIUIMYECKUX CTPYKTYP MUHEPAIOB

8.CTpyKTypHBIE MOAEIN MUHEPAJIOB

9. CTpyKTypHOE pa3HOOOpa3ue U pacpoOCTPaAaHEHHOCTh CUJIMKATOB B IMIPUPOJIC
10. I'maBHas KOHIENIMA KPUCTAJUIOXUMUN CUIIMKATOB

11. Kpucramnoxumuueckas KjaaccuuKaius CUIMKaTOB

12. HoBble 11€0IUTONOA00HBIE MaTepUaIbl

13. HutpuaocunukaTel

14. CpaBHUTENBHAS KPUCTATUIOXUMUS CUITUKATOB

15. CranoBneHHE SKCIEPUMEHTATIBHON OPraHUYECKON KPUCTAIIIOXUMHUHU
16. TeopeTnueckas OpraHM4ecKasi KpUCTAIIOXUMHUS

17. CTpyKTypa OpraHM4ecKoro Kpucrauia

Kpumepuu gopmuposeanus ouenHox no KOHMPOIbHbIM MOUKAM (KOHMPObHbIE PAdOMbL;
KOJL/10K8UYM)

(6 6ayoB) - cTaBUTCS 3a PabOTY, BBHIMIOJHEHHYIO MOJIHOCTBIO 0€3 OIMOOK M HEIOYETOB;
oOy4Jaroluiics TEMOHCTPUPYET 3HAHHWE TEOPETUUECKOro M MPAKTHYECKOro Marepuaia Mo TeMe
npakTuieckoil padotsl, pemero 100% 3anauy;

(5 6ammoB) — craBUTCA 3a PabOTY, BHIOJHEHHYIO TOJHOCTBIO, HO TIPH HAIWYUHM B HEW HE
Ooree ogHOM HErpyOol OIMMOKM M OJHOTO HEJoYeTa, He Oojee Tpex HemoueToB. OOydarommiics
JNEMOHCTPUPYET 3HAHHE TEOPETHYECKOTO M MPAaKTHUECKOr0 Marepuasia 1Mo TeMe MpPaKTUYeCKOM
paboThl, TOMyCKasi He3HAUYNTENbHbIE HETOYHOCTHU MPH pellieHuH 3a1a4, peuieHo 70% 3amay;

(4 OGamna) — craBHUTCA 3a pabOTy, €ciy OakaJaBp MPaBUIIBHO BBITIOJHWI HE MeHee 2/3 Bcel
paboThl WM JOMYCTWII He OoJiee OMHOW TpyOOH OMMOKKA W JBYX HEJIOYETOB, HE OoJice OTHOMU
rpy0oii M omHOW HerpyOoil ommOKkd, HEe 0ojee TpeX HErpyObIX OIIMOOK, OJHON HerpyOoil.
OOyyJaromuiicss 3aTpyaHSACTCS C TMPAaBUIBLHOM OLEHKON NpPEeUIOKEHHON 3a71auu, JaeT HETOJIHBIA
OTBET, pelieHo 55% 3amau

(3-0 6amnoB) — craBuTCs 3a pabOTy, €CIHM YHUCIIO OLIMOOK M HEIOYETOB MPEBBICKIIO HOPMY IS
OLIEHKU 3 WJIM TPaBUIBHO BBIMOMHEHO MeHee 2/3 Bceil paboThl. OOydaromMiics JaeT HEBEPHYIO
OLIEHKY CUTYaIH, perieHo MeHee 50 % 3aiau.

5.4.Tecmoesvie 3a0anusa (konmpoaupyemasn komnemenuus I1K-3.1; I1K-4.1):

Honnwvii nepeuens mecmogvix 3aoanuil npeocmaeners ¢ JOUC —
hittp://open.kbsu.ru/moodle/course/view.php 2id=3299)

IIpuMepsI TECTOBBLIX 3aaHUHI
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S: Kpucrannoxumus - Hayka, U3ydaronas:

+: 3aBUCUMOCTb BHYTPEHHEU CTPYKTYPhI U (PU3NUECKUX CBOMCTB KPUCTAIIJIOB OT
XUMHUYECKOTO COCTaBa

- COBPEMEHHOE COCTOSTHUE TEOPUH IEKTPOHHOU CTPYKTYPBI MOJIEKYJI

- TEOPETUUYECKYIO UHTEPIIPETALUS CBOMCTB U PEAKIUI BCEX JIEMEHTOB U BCEX UX
COCIMHEHU I

-: BEILIECTBA U UX MPEBPAILICHUS

I:

S: Vpasnenus bpseea — Bynvgha umeem 6uo:
+: nA=2dsn ®

- nA=2dcos®

. nA=2wysm0®

= nA=2&cos®

I:

S: M3yueHue Kypca KPpUCTAUIOXUMHH JTaeT MPEICTABICHUS 00 OOITHUX MPUHITUTIAX:
+: CTPOCHHUH KPUCTAIIJIOB

+: 0 CBSI3U MEX]y CTPYKTYPOH KPUCTANIOB U MPUPOIOH XUMUYECKOTO
B3aMMO/JICHCTBUS ATOMOB

+: KJaccu(pUKaIUU KPUCTATUIMYECKUX CTPYKTYP

-: THOpUINU3AIIN AaTOMHBIX OopOuTanei

I:

S: OCHOBHBIM PKCNIEPEMEHTAITBLHBIM METO0M KPUCTAUIOXUMUU SIBIISICTCS
+: PEHTTeHOCTPYKTYPHBIN aHAIH3

: DJICKTPOHHAS CTICKTPOCKOIIHS

-: SIMP

: TPaBUMETPHUS

I:

S: OcHOBHBIE OCOOEHHOCTH, T.€. CBOICTBA KPUCTAINIMYECKOTO BEILIECTBA
OIPENENSIOTCS

+: TEOMETPUYECKU MPABUIBHBIM PACIIONIOKEHHUEM B MIPOCTPAHCTBE AIEMEHTAPHBIX
yacTull (ATOMOB, HOHOB, MOJIEKYJI)

- TPEXMEPHO-MIEPEOANIECKUM BHYTPEHHUM CTPOEHUEM

-: HaJIMYMEM IUIOCKHUX TpaHen

- COBOKYITHOCTBIO Y3JIOB PaCMO0KEHHBIX B IIIOCKOCTH

Kpumepuu ¢hopmuposanun oyenox no mecmosvim 3a0anuam:
(6 0aoB) — TOJydYaroT OOy4arolmuecs C TMPABWIBHBIM KOJMYECTBOM OTBETOB Ha
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TecTOBbIE BONpochl. Beimonneno 100 % npeniokeHHbIX TECTOBBIX BOIIPOCOB;

(5 OammoB) — moOJydaroT OOYy4YarOIIHMECs C MPaBUIBHBIM KOJIMYECTBOM OTBETOB Ha
TecToBbIe BOPOCH — 80 —99 % ot o0iero oobeMa 3a1aHHBIX TECTOBBIX BOIIPOCOB;

(4 Oamma) — mosydaroT oOydaromuecss C MPaBUIBHBIM KOJMYECTBOM OTBETOB Ha
TecTOBBIE BOMPOCH — 60 —79% 0T 00111eT0 00BeMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(0 6ayIoB) — MOMYYarOT 00yYaromuecs MPaBUIBHBIM KOJTHYECTBOM OTBETOB HAa TECTOBBIC
Bonpockl — MeHee 40-59 % ot o6mero oobemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

5.5. Bonpocwel ona coauu 3k3amena, Konmpoaupyemasn komnemenyusa (I1K-3.1;
IK-4.1)

1. TlpenmeT W 3amauu KPUCTAJUIOXUMHH. PEHTTEHOCTPYKTYPHBIM aHaIU3 —

OCHOBHOU IKCIEPUMEHTAIBHBIN METO/ KPUCTAJUIOXUMHUH.

Judpakius peHTreHOBCKUX Jiydeit. MeToabl peructpanuu 1udpakiimoHHbIX

nydent. Ycnosus Jlayo.

Cummetpust KpucTaiuioB. DinemeHTsl cumMetpuu [ u 11 pona.

Tuner uzomopdusma. [Ipegen nzomopdHoi 3aMecTUMOCTA U MOPHOTPOTIHSL.

MexayHapoiHasi CMMBOJIMKa U cuMBodinka [lenduuca.

DHeprus peneTku HOHHBIX KPHUCTAIIIIOB.

Kpucramn. Kpucrannuyeckas pemierka.

Onurcanue CTpyKTyp B TEpMax MIAPOBBIX YIIAKOBOK U KJIaJ0K. THUIBI IyCTOT.

3aKoH palMOHAIBHBIX OTHOIIEHUM mapaMmeTpoB. CUMBOJIBI TpaHel u pedep

KpUCTAJLIOB.

10.Kpucranmisl ¢ KoBaeHTHOM cBsi3bi0. CTpyKTypa U (pU3HUeCKHe CBOMCTBA.

11.Knaccudukanus cTpyKTyp CUIHKATOB.

12.0OcHOBHBIE CTPYKTYPHBIEC TUIIBI METAJNIOB (ME/lb, MAarHUM, 0-)KEJI€30).

13.KoopauHaImoHHOE YUCIIO U KOOPIMHAITMOHHBIN TOIMAP.

14.KpucTamisl ¢ HOHHOM cBs3blo0. [IpaBuiio Marnyca.

15.3ak0H NOCTOSHCTBA IPaHEBBIX YIiI0B. MaKpOCKOMMYECKUE XapaKTEPUCTUKH
KpUCTAJLJIOB.

16.Kpucrannudeckas peuierka. dJeMeHTapHas siuelika. TUmbl pemeTox.

17.CtpykTypa HHTEpMETATUTMYECKUX COCTUHECHUMH.

18.MonHas MoJenp KpucTaiia. DHEprusi peIIeTKH.

19.CTpyKTYypHBII THIT IEPOBCKUTA.

20.B0o3HUKHOBEHHME M POCT KpUCTALIOB. DaKTOpbl, BIMUSIOIMIME HA POCT
KPUCTAJUTMYECKOTO BEIIECTRA.

21.Du3N4YEeCKnil CMBICII KPUCTAITIOXUMUYECKUX PATUYCOB.

22.CTpyKTypHBIE€ TUIIBI U H30CTPYKTYPHOCTb.

23.TBepable pacTBOPHL. THIIBI.

24 .Metajunueckasi CBA3b. BrnusHue pa3mepa aToOMOB METaUIOB Ha UX
(du3nYecKue CBOMCTBA.

25.ITonumopdusm. Da3oBbie MEPEXOIHI.

N
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26.CemelicTBa KPUCTALIMYECKUX CTPYKTYp. OCTpPOBHBIE, LIETIOYHBIE, CIOUCTHIE
1 KOOPJMHALMOHHBIE CTPYKTYPHI.

27 Ilonsatue o aucinokauuu. BnusHue neekToB KpUCTAIIOB HA UX CBOMCTBA.

28.CuctemaTuka KpPUCTAJUIMYECKUX CTPYKTYp IO THIIy CBS3M TOMO- H
reTepoIECMUYECKUE CTPYKTYPBI.

29.Peanbubiii kpuctami. ToueyHble 1e()EKTHI.

30.CTpyKTypbl POCTHIX BEIIECTB — HEMETAILIOB. KOoopAMHaLIMsS aTOMOB.

31.M30BasIeHTHBIN U TeTEPOBAICHTHBIN H30MOPPU3M.

32.OneMeHTbl CHMMETPUH U UX COYETAHUE C TPAHCISALUSIMMU.

33.Knaccudukanus KpUCTAIIIMYECKUX  CTPYKTYp C  HOHHOW  CBSA3BIO.
N3onecmuyeckre, aHU30J€CMUYECKHE U ME30JECMUYECKUE CTPYKTYPHI.

34.TepMoauHaMUKa NOTUMOPPHBIX TPEBPALLIEHUN.

35.CTtpoeHue CUIUKATOB. 3aBUCUMOCTh (PU3MYECKUX CBOMCTB CHIIMKATOB OT UX
CTPOCHHS.

36.130BaJIeHTHBIN U T€TEPOBAIICHTHBIA H30MOPPU3M.

37.PelieTka U CTpyKTypa KpucTauia.

38.0OcHOBHBIE CTPYKTYPHBIE TUIIBI METAJIIIOB. MeTayuinueckasi CBA3b.

39.Tpu meroma pentreHorpaduu: meron Jlays, meTon BpallleHHs, METOJ
MOpOIIIKA.

40.Tlpuposa HHTEPMETALITNYECKUX COSTUHEHUN.

41.Cunukarsl.

42.Bunbl CUMMETPUH KpUCTAJIJIOB, oOnagaronmx €IUHUYHBIMU
HaIlpaBJICHUSIMU.

43.DHeprus uoHHBIX CTpYKTYyp. Llukn bopra-I"abepa.

44.Ypasuenue bparra-Bynbda.

45.3aBUCHMOCTh THPO- M MbE30ICKTPUUECKUX CBOHCTB OT CHMMETPUU
KpUCTAJUJIOB.

46.TBepabie pacTBOPHI. THUIIBL.

47.Ban-nep-BaanbcoBo B3amMmojeilicTBue. JHeprus B BaH-aep-BaanbcoBbix
KpUCTaJlIax.

48.MounekynsipHble KPUCTAIBI.

49 Tlonsatue o aucnokanuu. Bnusaue nedexToB KpUCTAIOB HA UX CBOMCTBA.

50.M30BanieHTHBIN U TETEPOBATICHTHBIN H30MOP(PU3M.

51.IIpocretimue cTpykTypHble TUIIBL. ONIMCAaHHUE CTPYKTYP B TEpMax
IUIOTHENIINX NIAPOBBIX KJIAJI0K.

52.OCHOBHBIE CTPYKTYpPHbIE TUIIBI METAJIJIOB.

53.Kpuctami. OCHOBHBIE CBOMCTBA KPUCTAINTUUYECKOTO BEIIECTRA.

54.CTpyKTypbl COCIMHEHUM METAJIJIOB ¢ HEMeTaJ1aMu, Tuma AX.

55.13omopdusm. Ipenen nzomopdHOI 3aMEHUMOCTH 1 MOP(HOTPOITHS.

56.KoBanenTtHble pagnycbl. DU3NUECKHUIN CMBICT KPUCTATUIOXUMUYECKUX
paanycoB.
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IK3aMeHAIMOHHbIE OHJIeThI M0 JUCIHHUILINHE

Dk3aMmeHanoHHbIN OmeT Ne 1

[.ITpegMer ¥ 3amaud KPUCTALIOXUMHUHU. PEHTr€HOCTPYKTYpHBIM aHaIu3 —
OCHOBHOM AKCIIEPUMEHTATBHBIM METO KPUCTAINIOXUMHUH.

2.Tuns! uzomopdusma. [penen nzomopdpHoii 3aMECTUMOCTH U MOPPOTPOTIHSL.
3.B snemente cummerpun [3L,3PC] onpenenuts:

a)4MCII0 €AMHUYHBIX HAIIPABJICHUI;

0)KaTeropur0 CHUHIOHUY;

B)CUHTOHUIO;

I')Ha3BaHUE BUJIa CHMMETPHHU.

3aB.xadeapoii Kymxos X.b.

DK3aMeHaMoOHHbII Omet Ne 2

1. Audpakuust peHTTeHOBCKUX JTydeil. MeTobl perucTpamuu
nudpakIMOHHBIX JTyuel. Ycnosus Jlaya.

2.CummeTpus KpucTauioB. DnemeHTsl cummetpuu [ u 11 pona.

3.IIpumepoM TBEpIBIX PACTBOPOB BEIYMTAHMUS SIBJISIETCSI PACTBOPUMOCTH B
cucreme LiCI-MgCl,. O0bsicHuTe MeXaHU3M 00pa30BaHMs TBEPABIX PACTBOPOB.

3aB.xadeapoi Kymxos X.b

DK3aMeHaIMOHHbI OmiteT Ne 3

1.MexnayHapoaHasi ciMBOJIMKa U cuMmBosinka lllendmuca.

2.OHeprus pemeTk HOHHBIX KPUCTAJIOB.

3.BbIBECTH ypaBHEHHE, BBIPAKAIOIIEE YCIOBHE OTPAKEHUSI PEHTTE€HOBCKOTO
Jy4a ¢ JJIMHOM BOJIHBI A OT KpUCTAIIOrpadUueCKOM TNIOCKOCTH C
MEKILTOCKOCTHBIM paccTossHUEM d. YTOI MeXAy JTy9OM U INIOCKOCThIO ©.

3aB.xadeapoi Kymixos X.b.

DK3aMeHaMoHHbIN Omiet Ne 4

1. Kpucrami. Kpucraiumueckas pemierka.
2.Kpucramisl ¢ HoHHOM CBs3b10. [IpaBriio Marnyca.
3.IlpexncraBnensl cienyronme Kpuctamwiorpadguaeckue GopMyb:
a)Ls; 0)LePC; B)Ls6P; T)L66L, . 3ammcath Ux MO MEXKIyHAPOTHOU
CHUMBOJIMKE U ONPEIEIUTh B CUHTOHHHU.
3aB.kadeapoi Kymxos X.b.
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DK3aMeHaMOHHBIN OmieT Ne 5

1.3aKk0H NOCTOAHCTBA IPAHEBBIX YIII0B. MaKpOCKONIMYECKHE
XApaKTEPUCTUKHU KPUCTAIIIOB.

2.OCHOBHBIE CTPYKTYPHBIE TUIIBI METAJIJIOB (ME/1b, MATHUMU, O-)KEJIE30).

3.PaccuunTaTiiTe SHEPrUI0 KPUCTATNIMUECKOW CTPYKTYPHI JIJIs1 OMHAPHBIX

coenunenui CaF, u CsCl, nonp3ysick npubnmxkeHHo popmysnoit Kamyctunckoro.

Nonnslie paguyce Ca’>* - 1,06 A; F - 1,33 A; Cs*- 1,65 A; Cl'- 1,82 A.

3aB.xadeapoii Kymxos X.b.
DK3aMeHalMOHHBINA OmieT No 6

1.3ak0H panMOHANIBHBIX OTHOLIEHUI nTapameTpoB. CUMBOJIBI TpaHEl U
pe6ep KPHUCTAJLIIOB.
2.0nucanue CTPYKTYP B TCPpMaAX IIAPOBLIX YIIAKOBOK U KJI4aJIOK. Tuner
ITyCTOT.
3.0Hp€}1J’II/IT€ K KaKOMY THUITY TBEPABIX PACTBOPOB OTHOCATCA CUCTCMBI:
a)Cu— Ni
6)N212MOO4 — Na2W04
B)NazMOO4'2H20 — Na2W04'2H20 — HQO

t]

L 1

MO

i

=
I

3aB.xadeapoi Kymxos X.b.

DK3aMeHaMOHHbII Omner Ne 7

1.Kpucranisl ¢ koBaneHTHOU cBsi3bi0. CTpyKTypa U (GU3HUECKHE CBOMCTBRA.

2. Knaccudukanus CTpyKTyp CHIHKATOB.

3.B anemente cummetpun Ls6P onpenenuts:
a)4MCII0 €MMHUYHBIX HATIPABJICHHU;
0)KaTeroOpHuI0 CUHTOHUY;

B)CUHT'OHUIO;
I')Ha3BaHUE BHUJIa CUMMETPUHU.

3aB.xadeapoi Kymixor X.b.

26



DK3aMeHaMOHHbIN OmneT Ne &

1.KoopauHalimoHHOE YUCII0 U KOOPAUHAIIMOHHBIA MOJU/IP.
2.OU3UYECKUN CMBICH KPUCTANTIOXUMHUYECKUX PAJUYCOB.
3.0npenenuth, K KAKOMY TUIY TBEPJIBIX PACTBOPOB OTHOCSIT CUCTEMBI:

a)Ag - Cu

0)Au - Ag

B)Na2M004 — NaQSO4

HMACOH

3aB.xadeapoii Kymxos X.b.

DK3aMeHarMoHHbIIH Omnet Ne 9

1.CTpyKTypHBI€ TUIIBI U H30CTPYKTYPHOCTb.

2. TBepapie pacTBOpHI. THIIBL.

3.meroT nu ipeicTaBieHHbIe (HOPMYIIbl CUMMETPUH KyOUUYeCKONH CHHTOHUU
enuHuuHoe HampasieHue: 4L33L,; 3L44Ls3; 4L33L.3pC. IlpencraBieHHbIe
Kpuctayorpaduueckue GopMyIibl HAMUIIUTE B cUMBoJIMKe [ epmana-MoreHa.

3aB.kadenpoii Kymxos X.b.

DK3aMeHaIMOHHEIN OmteT Ne 10

1. Kpucrannuueckas pemerka. JiaeMeHTapHas siueiika. TUIbl pemeTox.
2.CTpyKTypa MHTEPMETAUIMYECKUX COCTUHECHUH.
3.Hanumute Gopmynbl sl pacueTra SHEPTrUd B MOHHBIX KPUCTAUTMYECKUX
CTPYKTYypax.
3aB.xadeapoi Kymixos X.b.
DK3aMeHannoOHHbBINA OneT Ne 11

1.MonHnast Mmoenb KpucTajia. DHEPTUsl PEIICTKH.

2.CTpyKTypHBIU THUI IEPOBCKHUTA.

3.Mleenur CaWO4 — L4PC. Onpenenuts 371€MEHThl CUMMETPUU, YHCIIO
€MHUYHBIX HAMPABJICHUIN, CHHTOHHIO U €€ KaTErOPHUI0

3aB.kadeapoi Kymxos X.b.
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DK3aMeHanoOHHbIN OmneT Ne 12

1.BO3HUKHOBEHHE M POCT KpUCTALIOB. DAKTOpBI, BIHAIOIIAE HA POCT
KPUCTAJUIMYECKOT O BEIICCTBA.

2.Meramnnueckass CBA3b. BiusHHME pa3Mmepa aTOMOB METANIOB Ha HX
(u3nyueckre cBOWCTBA.

3.Coaneputr — ZnS — 4L33L,(3Lis)6P. Onpenenuts 31€MEHThl CHMMETPUH,
YHUCJIO €IMHUYHBIX HAIIPaBJICHUM, CHHTOHHIO U €€ KaTErOpHIO.

3aB.xadeapoii Kymixos X.b

Dx3amMeHarMoHHbIi Omtet Ne 13

1.ITonmumopduszm. @a3oBbie MEPEXOIbI.

2.CemelicTBa  KpUCTANIMYECKUX  CTPYKTYp. OCTpOBHBIE, IIEMOYHEIE,
CJIOUCTBIE U KOOPIUHAIIMOHHBIE CTPYKTYPBHI.

3.PaccunTaiite SHEPrui0 KPUCTAUTMYECKOW CTPYKTYpbl i OWHAPHBIX
coenunenuii CaS u KsS, none3ysacs npubmmkennoit gpopmynoi Kamycrunckoro.
Honnslie pagnyce Ca?"- 1,06 A; S*-1,74 A; K- 1,33 A.

3aB.xadeapoi Kymxos X.b.

DKk3amMeHarMoHHbI Omiet Ne 14

1.ITonsiTue o nuciokanuu. Biusaue 1eeKToB KpUCTAIJIOB HA UX CBOWCTRA.
2.130BajIeHTHBIN U T€TEPOBATICHTHBIN N30MOP(HU3M.
3.CUHIOHUY U KaTETOpUHU.

3aB.xadeapoi Kymxos X.b.

DK3aMeHaMoHHBIN OmietT Ne 15

1.O1eMeHTbl CHMMETPUH U KX COYETAHHUE C TPAHCIALUSIMU.

2.Knaccudukanusi KpUCTAJUIMYECKUX CTPYKTYp C€ HOHHOM  CBS3BIO.
N3onecmuueckue, aHM304€CMUYECKUE U ME30JECMUYECKUE CTPYKTYPBL.

3.Paccuntarp JHEPrul0 KPUCTAUIMYECKOW CTPYKTYpPbI, €CIIM HOHHBIE
pagnycel K - 1,33 A; Br! — 1,96 A nna coenunenns KBr.

3aB.xadeapoii Kymixor X.b.

28



DK3aMeHalnoOHHbINA OmietT Ne 16

l.CucremaTnka KpHUCTAUNIMYECKUX CTPYKTYp IO THIY CBSI3M TOMO- H
reTEPOIECMUYECKAE CTPYKTYPBI.

2.PeanbHbiii kpuctami. ToueyHbie 1e()EKTHI.

3.Kakoe BemiecTBO MMeeT OOJBIIYIO SHEPIHIO0 KPUCTAIUIMYECKOM PEIIEeTKH
KBr wian KC1? Uonnsie paguycet K™ - 1,33 A; Br - 1,95 A; CI - 1,82 A.

Paccuurarts.

3aB.xadeapoit Kymixos X.b.

DK3aMeHalMoOHHbIA Omiet Ne 17

1.CTpyKTypBl IPOCTHIX BEIIECTB — HEMETAIOB. KoopauHanus aToMoB.

2. TepmoarHamMuKka MOJIUMOPQHBIX MIPEBPAIICHH.

3.IIpaBuio, ONpenenstonee yciaoBUs YCTOMYMBOCTh CTPYKTYPHBIX THIIOB
KOBaJICHTHBIX KpucTauioB. [IpaBuno FOm-Pozepu.

3aB.xadeapoii Kymxos X.b.

DKk3ameHarMoHHbIN Omiter Ne 18

1.CtpoeHune cuIMKaTOB. 3aBUCUMOCTh (PU3HUYECKUX CBOMCTB CHUJIUKATOB OT
UX CTPOEHUS.

2.1Tpupoaa MHTEPMETATUNIMYECKUX COCTUHECHUM.

3.Hamummre d¢opmyny bparra-Bynbda a8 pas3audHbIX  TOPSIKOB
OTpPa)KEHUS.

3aB.xadeapoi Kymxos X.b.

DK3aMeHalMoHHbIN OmiteT Ne 19

1.Cunukarsl.

2.M30BaJICHTHBIN U TETEPOBATICHTHBIA U30MOPPU3M.

3.1ltoTHeNmmMe ynakoBKM mapoB. Kakum ThnaM ynmakoOBOK COOTBETCTBYIOT
caenyrone GopMyIIbl:

...|JABJABJ...; ...[ABC|ABC]|...; ...C/JABACIA...

3aB.xadeapoii Kymxos X.b.
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Dk3aMeHanoHHbINA OmieT Ne 20

1.PemeTka u cTpyKTypa KpucTaiia.

2.0OCHOBHBIE CTPYKTYPHBIEC TUIIBI METAIIIIOB. MeTallinyeckas CBSI3b.

3.Kampuur — CaCO; — L33L23PC. Omnpenenurb CUHIMOHUIO U €€
KaTeropuio.

3aB.xadeapoit Kymxos X.b.

DK3aMeHalMoOHHbIN Omier No 21

1.Tpu meroga pentrenorpaduu: meron Jlays, Meron BpalieHHs, METOA
HOPOLLIKA.

2. TBepasie pacTBOphI. THUIBL

3.3aKOH MOCTOSIHCTBA I'PAHEBBIX YIJIOB.

3aB.xadeapoii Kymxos X.b.

DKk3amMeHarMoHHbIN Omer Ne 22

1.Ban-nep-BaanbcoBo B3ammojeiicTBue. DHeprusi B Ban-nep-BaanbcoBbix
KpUCTaJIIax.

2.Bunpr CUMMETPUHU KPUCTAJIJIOB, 00aannx € IMHUYHBIMU
HaIpaBJICHUSMHU.

3.HazoBute 31€MEHTHI CUMMCTpHUH, BXOoAAIIMEC B IIPCACTABJICHHBLIC
Q)OpMynLI: L33L23PC; 4L33L2(3Li4)6P.

3aB.kadenpoii Kymxos X.b.

DK3aMeHaMOHHBIN OmieT Ne 23

1.Dneprus nonHsix cTpykryp. Llukn bopua-I"abepa.
2.Ypasuenue bparra-Bynsda.
3.3aBHCUMOCTbH CBOMCTB KPUCTAJUTMYECKHUX BEIIECTB OT UX CTPYKTYPHI.

3aB.xadeapoit Kymixor X.b.

DK3aMeHalnoHHbIN Omiiet Ne 24
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1.3aBUCUMOCTP THMPO- MU NBE30ITEKTPUUECKUX CBOWCTB OT CUMMETPUH
KPHUCTAJLIOB.

2.MounekysapHbIe KPUCTAILIBI.

3.CHUHIOHUY U KaTETOPHUHU.

3aB.xadeapoit Kymixos X.b.

DK3aMeHalMOHHbIN OmieT Neo 25

1.ITonsiTue o nucnokauuu. Bnusinue neekToB KpUCTAIIOB HA UX CBOMCTBA.
2.V30BaNieHTHBIN U T€TEPOBATICHTHBIA H30MOPPU3M.
3.CtpyKkTypHBIi TUT TIepBOoCcKHUTa. CBOMCTBA.

3aB.xadeapoi Kymxos X.b.

DKk3aMeHarMoHHbI Omiet Ne 26

1.IIpocreiimne cTpykTypHble TUIIBI. ONIMCAHHE CTPYKTYP B TEpMax
IUIOTHEUIINX MIAPOBBIX KIIAJIOK.

2.KoBasnienTHbIe pagnychbl. DU3NUECKUN CMBICT KPUCTATIIOXUMHUYECKUX
paguycos.

3.CTpyKTYpHBIN THII IEPOBCKUTA.

3aB.kadenpoii Kymxos X.b.

DK3aMeHalMOHHBIN OmiieT Ne 27

1.OcHOBHBIE CTPYKTYpPHBIE THUIIBI METAIIJIOB.
2.Kpucrami. OCHOBHbIE CBOMCTBA KPUCTAJIIMYECKOTO BEIIECTBA.
3.D5eMeHThl CUMMETPUH 7151 OECKOHEUHBIX CHCTEM.

3aB.kadenpoit Kymixos X.b.

DK3aMeHanoOHHBIN OmieT Ne 28

1.CTpyKTYypbl COEAUHEHU METAJUIOB C HEMETa/lllamMu, Thuna AX.
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2.13omopdusm. [Ipeaen nzomopdHoit 3aMeHUMOCTH U MOPGOTPOTIHS.
3.3axon AION.

3aB.xadeapoii Kymixos X.b.

Kpumepuu ¢popmuposanusn oyenox no npomesrcymouHon ammecmayuu:

«omauyno» (25-30 OamwioB) — moOdy4aroT oOOydwaroluecs, KOTOpbIE CBOOOJIHO
OPUEHTUPYIOTCS B MaTepuaie W OTBe4aroT Oe3 3arpymHeHwil. OOydaromuiics crmocobeH K
BBITIOJTHEHHUIO CJIOKHBIX 3a/IaHUH, TOCTAaHOBKE LIeJIel M BBIOOpE ImyTeil mx peanuzanun. PaboTta
BBITIOJTHEHA TIOJTHOCTHIO 0e3 ommbok, pemeno 100% 3amay;

«xopowoy» (20-24 OGanna) — Moay4aroT 00yYaroOIIUECsi, KOTOPbIE OTHOCHTEIHHO TOJHO
OPUEHTUPYIOTCS B Marepuaie, OTBEYAIOT 0e3 3aTPyJHECHUH, JOMYCKAIOT HE3HAYUTEIhHOE
KOJIMYECTBO OmuOoK. OOydaronuiics crnocoOeH K BBIMOJHEHHUIO CIOKHBIX 3amaHuid. Pabota
BBITIOJTHEHA TIOJTHOCTHIO, HO UMEIOTCSI HE 0oJiee OJIHOM HErpyOOi OmMOKM M OJHOTO HEJ0YeTa,
He Ooiyiee Tpex Hemo4eToB. JlOMyCKAlOTCs HEe3HAYMTEIbHBIE HETOYHOCTH NMPU PEHICHWH 3a/ad,
pemeno 70% 3anad;

«yooenemeopumenvno» (16-19 0amioB) — mnomy4daroT oOOydaromIuecs, y KOTOPBIX
HE/IOCTaTOYHO BBICOK YPOBEHb BIIAJICHHS MaTepualioM. B mpormecce oTBeTa Ha JK3aMeHE
JOITYCKAIOTCSl OIIMOKK W 3aTPYAHEHUS NP H3JIOKCHHH Marepuaia. OOyJaroniuiics: mpaBuiIbHO
BBITIOJIHIJI HE MeHee 2/3 Bcell paboThl MM TOMYCTHI He Oosiee 0JHON rpy0oil omMOKU U IBYX
HEJ04YeTOB, He Oojiee OJHOM rpyboi W oAHOM HerpyOoil omubOku, He Oosiee TpeX HerpyobIxX
omuOOK, OJHOW Herpyoon. OOywaromuiicss 3aTpPyIHSETCS C MPaBUIBHON  OIEHKOU
MpeJI0KEHHOM 3a/1aui, Ta€T HEMOJIHBIA OTBET, penieHo 55% 3anay;

«neyooenemeopumensno» (0-15 OammoB) — momydaroT oOydaromuecs, KOTOpbIE
JOTYCKAIOT 3HAuuTeldbHble OmuOKkU. OOyJaromwuiics HMeeT JHIlIb HadajdbHYI0 CTElEHb
OpUEeHTallMK B MaTepuaie. B pabGore uucio ommbOOK M HEIOYETOB MPEBBICHIIO HOPMY IS
OIIEHKH 3 WJIM TIPABUJIHLHO BBITIOJIHEHO MeHee 2/3 Bcel paboThl. OOydaromuiicss 1aeT HEBEPHYIO
OLICHKY CUTyaluu, pemeHo Menee 50% 3aad.

6. MeTtoanueckne MaTepuaJibl, onpeaessilonye nNpoueaypbl OleHNBAHUSA 3HAHUNA, YMEHUH,
HABBIKOB M (UJIM) ONbITA JIeATEJIbHOCTH:
MeToanyeckue peKoMeHIaluu JJIsl MOATOTOBKH K IK3aMeHY

MaxkcumanbHas cymma (100 6amnoB), Habupaemasi CTYACHTOM [0 AUCLUIIIMHE BKIIOYAeT
JIB€ COCTaBIISIOLIHE:

— nepsas cocmasnAwwds — OLEHKA PETyISPHOCTH, CBOCBPEMEHHOCTH M KauyecTBa
BBITIOJIHEHUST CTYACHTOM Y4eOHOM paboThl MO W3YYEHHUIO JUCHUIUIMHBI B TEYCHHE IEepHOJa
W3YYEHHUS TUCHUIUIMHBI (CEMEeCTpa, UM HECKOJIBKUX CeMEeCTpPOB) (cyMMa — He 6osee 70 OamoB).
bannbl, xapakTepusyrolme ycreBaeMoCTh CTYACHTA 10 JUCIUILTHHE, HAOUPAIOTCS UM B T€UCHUE
BCETO Meprojia 00y4eHHs 3a U3yYeHHE OTACNbHBIX TEM U BHITIOJHEHHE OTACTBHBIX BUAOB palboT.

—  emopas cocmaegnfiouas — OlIeHKa 3HaHUH CTY/ICHTA M0 pe3yJibTaTaM MPOMEXYyTOUHON
attecranuu (He 6onee 30 —6anso.).

Kputepuem oreHkr ypoBHA CQOPMHUPOBAHHOCTH KOMIIETEHIMM B paMKax YyueOHOM
mucuuiuHbl «Kpucramnoxumus» B VIII cemecTpe ABisieTcst 3K3aMeH.

Llenvto npomescymounslx ammecmayuii 0 TUCIUILTAHE SIBISIETCS OIICHKA KauecTBa
OCBOCHHS JUCIHUILTUHBI 00 yJaOITUMUCS.

Kpumepuu ouyenku kauecmea 0c60eHUA OUCUUNTIUHDL

Ouenka «omauunon—om 91 0o 100 6an106 — TEOPETUYECKOE COAEPIKAHHUE Kypca
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OCBOEHO TOJHOCTHIO, 0€3 MPOOEIOB, HEOOXOIMMBIE MPAKTHUECKUE HAaBBIKU pabOTHI €
OCBOEHHBIM MaTepuanoM chopmMupoBaHsl. Bee mpeaycMoTpeHHbIE TIPOrpaMMoii 00ydeHus
y4ueOHbI€ 3aJaHHS BBINIOJIHEHBI, KAUECTBO UX BBITMIOJIHEHHS OL[CHEHO YHCIIOM 0aJIoB, OJIM3KUM K
MakcuMalbHOMY. Ha 9K3aMeHe CTyleHT JeMOHCTPUPYeET IIIyOOKHe 3HAHHS TPETyCMOTPEHHOTO
IIPOrpaMMOI MaTepuaia, yMeeT YeTKO, JJAKOHUYHO U JIOTMUECKU MOCIEA0BATEIbHO OTBEUATh Ha
IIOCTABJIEHHBIE BOIIPOCHI.

Ouyenka «xopouto» —om 81 00 90 6annoe — TeopeTnyecKoe coepKaHue Kypcea
OCBOCHO, HEOOXOIMMBIC ITPAKTUICCKHE HABBIKKA PA0OTHI COPMUPOBAHBI, BBHITIOJTHCHHBIS
yueOHbIe 3a/IaHMsI COAEPIKAT He3HAYNTEbHbIe OOk, Ha sK3aMeHe CTyIeHT TeMOHCTpUpPYET
TBEP0€ 3HaHUS OCHOBHOTO (IIPOrpaMMHOTI0) MaTepHaja, yMeeT YeTKO, FPaMOTHO, Oe3
CYIIECTBEHHBIX HETOYHOCTEW OTBEYATh HA IMOCTABICHHBIE BOTIPOCHI.

Ouyenka «yoosenemeopumenvuo» — om 61 0o 80 6annoe — TeOPETUIECKOE CONEPKAHNE
Kypca OCBOEHO HE TIOJIHOCTHIO, HEOOXOIMMBIE TMPaKTHUECKHEe HABBIKH pabOTHl cHOPMUPOBAHBI
YaCTUYHO, BBITIOJTHEHHBIE yUueOHbIE 3a/laHusl coJiepkaT rpyosie ommbOku. Ha sk3amene cTyneHT
JEMOHCTPUPYET 3HAHUE TOJHKO OCHOBHOIO MaTepuaya, OTBETHI COJAEPKAT HETOYHOCTH, CJ1abo
apryMEeHTHPOBaHbI, HApYyIIEHA M0CIEeI0BAaTEIbHOCTh U3JI0KEHUS MaTepHaa

Ouyenka «neyoosiemeopumenvhoy — om 36 0o 60 6ann106 — TEOPETHUECKOE
collep’)KkaHHE Kypca HE OCBOEHO, HEOOXOJMMble TpPAKTUYECKHE HaBbIKM pabOThl He
chopMUPOBaHbI, BEIMIOJTHEHHBIC YU4EOHBIC 3aJJaHUS COIEPKAT TPyObIe OMIMOKH, TOTIOTHUTEIbHAS
camocTosiTeNIbHasg paboTa HaJ MaTepuaioM Kypca HEe IPUBENET K CYIIECTBEHHOMY MOBBIIIEHUIO
KadecTBa BBIMOJIHEHUs Y4eOHBIX 3amaHuii. Ha sKk3aMeHe CTyOeHT IeMOHCTPUpPYET HE3HaHHe
3HAYUTEIBHON YacCTH TPOrPaMMHOTO MaTepHualia, CYIIECTBEHHBIE OIIMOKH B OTBETaX Ha
BOIIPOCHI, HEYMCHHE OPHUEHTHUPOBAThCA B MaTepuaje, HE3HAHWE OCHOBHBIX TOHSATHN
JTUCIUIUIAHBIL.

Tunossie 3amanus, odecneunBatomue popmupoBanue komnerennuii [1K-1, ITK-4 u TIK-
7 npencTaBieHbl B TabauIe 7

Taonuuya 7. Pezynomamot 0ceoenus yueoHoi OucCyunIuHsl, nooaexcaujue nposepke
B pesynbTare nzydeHuss JUCUUIUIMHBI CTYAEHT TOJDKEH

Koo u Buo ouenounozo
Pezynomamut O —— OcHoeHble nokazamenu mamepuana,
obyuenus UHOUKAMOPO8 ouenku obecneyusaroujue
(Komnemenyuu) docmusicenun pe3yibmamos o0yueHusn popmuposanue
Komnemenyuu KomnemeHnyuii
IIK-3. Cnocoben MK-3.1. 3naeT u 3HaTh: OCHOBHBIE | MPAaKTHYECKOE
IIPOEKTUPOBAThH U MOJKET IPUMEHSATh Ha | DKCIIEPUMEHTAJIbHEIE 32‘%’;2?0 onas
OCYILIECTBIISTH IIPaKTHKE METO/Ibl IIPUMCHSIEMBIC IS | pagora,
HAIPaBJICHHBII COBPEMCHHBIC ONpENCIIEHUs]  CTPYKTYPBI | TeCTHpOBaHHE,
3KCHepI/IMeHTaJ'IBHLIe HeopraHquCKHX KOHTpPOJIbHAs pa60Ta,
CHHTES METOZBI JUTA COEIMHEHU I o
HEOPraHMYECKUX MPaKTHYECKOE
3 YCTaHOBJICHUS SAHSTHE
b
COCIUHCHNH C CTPYKTYPBI YmMmern: KamnbpoBath | nagoparopuas
HOJIC3HBIMA HEOPraHMYeCKUX npubOpsl ISl MPOBEICHUs | pabora,
CBOHCTBAMM TO]L COEMHEHUI 1a00opaToOpHOTO  aHajm3a | 'cCTMPOBAHME,
KOHTpOJIbHAsL paborTa,
PYKOBOZICTBOM npo6 (00pasuoB) CHIPbA M |, av o
nos1ypaOpuKaTOB; CTPOUTH | OreHoUHbIE
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crnerianucra 6omee KaJTHOpPOBOYHBIC KPUBEIE MaTepHabl ans
BBICOKO CaMOCTOSTEBHOMN
Biaagern: HaBbIKamuy | Pa00TBI (TumoBsre
KBaJIM(pUKAITAH 5 3afaun pasgen 5.2.);
paboThl Ha J1a0OPATOPHOM | yyvepmpe  Temsr
000py1I0BaHUU JUISL | KypCOBBIX pabor
(pazmen 5.3.);
CTAaHOBJICHUS  CTPYKTYPHI
y pyK yp TUITOBLIC TECTOBLIC
HCOPraHn4eCcKux 3aganus (pasjen 5.4)
MaTepHaHOB TEMaTHUuKa
J1a00paTOPHBIX Pa0OT
(pazmen 5.5)
TUIIOBLIC OLICHOYHBIC
MaTepuaJibl K
9K3aMEHY (pazoen
5.6.)
IIK-4. Cnocoben IIK-4.1. Cnocoben 3HaTh: METOIBI | MPaKTHYeCKOe
woromovars | mpoekponah | necacaomanit crpysryp | S
COBPEMEHHBIE HalpaBJICHHbBIN M CBOMCTB  CBIPBS M | pagora,
3KCH€pI/IMeHTaJ'II)HI>IC CHHTC3 NCXOOHBIX MaTepI/IaJ'IOB; TECTUPOBAHUE,
N — HEOpPraHUYECKUX KOHTpOJIbHAsI paborta,
ABL COCIMHEHUH ¢ YMerh: pa3zpabaTbIBaTh | OK3aMEH
IIPAKTHYCCKOC
yCTaHOBIICHHA 3a/IaHHBIM Ha0OpOM KOMIUIEKCHBIE 3§H5{TI/IG
CTPYKTYPBI 1 CBOJCTB B paMKax PO PaMMBITIPOBEICHHUST naGopatopHas
HCCIICIOBAHUA IMOCTaBJICHHOM Hay4YHO- pabora,
PEaKIMOHHON 3a1a4u HCCIIeI0BaTENbCKOI TECTHPOBAHUC, .
KOHTpOJbHAsI paborta,
CIIOCOOHOCTH paboTHI SK3AMEN
HEOPraHUYECKUX OnueHoYHbIE
coeHenuii 1o Baagers: HaBBIKAMH | vatepuaisl s
aHaJiuz3a CBIpBﬂ, CaMOCTOSITEIbHON
PYKOBOICTBOM MATCDHATIOR Ha padoThI (TUnOBBIE
crenuaincra ooiee p 3aja4u paszen 5.2.);
BEICOKOI COOTBETCTBUE CTAHJAPTAM | IpUMEpHBIE  TEMbI
KYpPCOBBIX pabor
U TEXHHYECKHM YCIOBUIM
KB (UKALUH Y > | (pasnen 5.3.);
HCTI0IB3yCMbIM B | tumoBele  TecroBsie
IIPOM3BO/ICTRBE, U | 3amanms (pasmen 5.4)
TEMAaTHUKa
00paboTKn
mabopaTOpHBIX PaboOT
AKCIIEPUMEHTATBHBIX (paszen 5.5)
pGSYHBTaTOB TUIIOBBIC OIICHOYHBIC

MaTepHabl K
9K3aMeHy (pazoen
5.6.)
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Takum 00pazoM, BBITIOJHEHHE THIIOBBIX 33/aHUI, TPEACTABICHHBIX B pasnene S
«OueHOYHblE MaTepuaibl [ TEKYIEro M pyOeXKHOro KOHTPOJISI YCHEBAEMOCTH M
MPOMEKYTOYHOM aTTeCTallMMy TMO3BOJHUT OOECHEYUTh CHOCOOHOCTh K HABBIKAM ITPOBEIICHHS
XMUMHMUYECKOTO D3KCIIEPUMEHTa, OCHOBHBIM CHHTETHYECKMMHM W aHAJIMTUYECKUMHU METOJaMU
MIOJTyYCHHUSI U MCCIIEOBAHUS XUMUYECKUX BEIIECTB U PEAKIIHIA, TAKXKE CIIOCOOHOCTh BBIIOJIHSTH
CTaHJApTHbIE  ONEpalMd IO  MpEeAjJaraéMblM  METOJMKAaM, I[PUMEHATh  OCHOBHBIE
€CTECTBEHHOHAy4YHbI€ 3aKOHBI M 3aKOHOMEPHOCTH Pa3BUTHSI XUMUYECKOW HAayKH NpU aHaIU3e
MOJIyUEHHBIX PE3yJAbTaTOB U BIAJAETh METOAAMU 0€30MacHOro OOpalieHus ¢ XUMHUYECKUMH
MaTepuagaMu ¢ yueToM uX ¢puznueckux u xumuueckux csorcts (I1K-3; T1K-4).

7. YyeOHO-MeTOANMYECKOE 00ecneyeHne JUCIMILINHBI

7.1. Ocnoenan numepamypa

1. VYpycos, B. C. Kpucramnoxumus. Kparkuii kype [DnekrponHsiid pecype] : yueonuk / B. C. Ypycos,
H. H. Epémun. — DnektpoH. TekcToBble aaHHble. — M. : MOCKOBCKHMII TroCyAapCTBEHHBIHN
yauBepcuteT umenn M.B. JlomonocoBa, 2010. — 256 c¢. — 978-5-211-05497-4. — Pexxum pocryma:
http://www.iprbookshop.ru/13343.html

2. Hosroponmosa, M. 1. Kpucrannoxumus TpupoaHbIX mosuMopdoB yriaepona: ot rpadura no rpadeHa
[DnexTponHbIil pecype] : MoHorpadus / M. . HoBropomoBa. — DIIEKTpOH. TEKCTOBBIC JaHHBIC. —
PocroB-na-/lony : FOxHbIt denepanpublii yHuBepcuTer, 2009. — 120 ¢. — 978-5-9275-0696-5. —
Pexxum nmocryma: http://www.iprbookshop.ru/46988.htm

3. ApramonoBa, O. B. Xumus TBepmoro Tena [DIeKTpoHHBIH pecypc] : ydebHoe mocodue / O. B.
ApTamoHOBa. — OJEKTPOH. TEKCTOBbIE AaHHBIE. — Boponex : BopoHexckuil rocynapcTBEHHBIHN
aApXUTEKTypHO-cTpouTenbHbIN yHuBepcuteT, ObC ACB, 2015. — 168 c. — 978-5-89040-529-6. —
Pexxum nocryma: http://www.iprbookshop.ru/55066.html

4. ®denoroB, A. K. ®usnveckoe matepuanoBenenue. Yacte 1. dusmka TBepaoro tena [IIEKTPOHHBIN
pecype] : ydebHOE mocobue / A. K. ®emoroB. — DJIEKTpOH. TEKCTOBBIC JaHHbIE. — MUHCK :
Bemmitmass  mkoma, 2010, — 400 c¢. — 978-985-06-1918-1. — Pexum gocryma:
http://www.iprbookshop.ru/20161.html

7.2. /lononnumenvnasa aumepamypa

1. Kpucramnorpadus 1 KpucTautoXumus [ D1eKTpoHHBIN pecype]: yued. mocobue / Kocenko
H.®. - BanoBo : MBaH. roc. XuM.-T€XHOJ. YH-T., 2017. -
http://www.studentlibrary.ru/book/ghtu_038.html

2. Eropos-Tucmenko, IOpuit Knasauesuu. Kpucrtamnorpapus u xpucramioxumusa [Teker] :
yuebnuk / FO. K. EropoB-Tucmenko ; pen. B. C. Ypycos. - M. : Ku. gom "VHuBepcuret",
2005. — 587 c. : puc. - bubmumorp.: c. 583-585 . - ISBN 5-98227-095-4
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http://www.iprbookshop.ru/13343.html
http://www.iprbookshop.ru/46988.htm
http://www.iprbookshop.ru/55066.html
http://www.iprbookshop.ru/20161.html

3. UynpynoB, Eprenuit Bnamummuposuu. Kpucramnorpadus [Tekct]

: moHorpadus / E.B.

Uynpynos, M.A. ®annees, A.®. Xoxinos, E.B. Uynpysos. - M. : ®uzmaraut, 2004. — 500c.
4. 4 Ypycos B.C., Epemun H.H. — Kpucramioxumus. Kpatkuit kypc. Yuebnoe nocobue.- M.:

N3n-Bo MockoBckoro ynusepcurer, 2005. — 125 c.

5. KopmrynoB A.A. OCHOBBI KPUCTALJIOXMMHHM HEOPraHWYECKUX BemiecTB. —loMck, M3a-Bo

TIIVY, 2006, 86 c.

6. OxumeB K.}O. Kpucrammoxumuss u  JeQeKTbl KPUCTAJUIMYECKOTO CTpPOEHUs/ ydeOHoe
nocooue/- Uenabuuck: Uzn-so IOVYTIT'Y, 2007.-97 c.
7. leuxoB I'.'T. Hayana kpucramioxumuu, CTpoeHHE peabHbIX KPUCTAIIIOB B XUMHUYECKOMN

TEXHOJIOTMY HEOPTraHMYeCKHUX BemiecTB. /YueOHoe nmocobue, bapuayn, 2010 ., 76 c.

8. MarBuenko A.A. Tumnosble 3a7auu 1Mo XUMHM TBepaoro tena. Jeddekrsr B kpucrammax/
VYyebno-meroanueckoe nocooue. Hopocubupck, 2011 r.
9. KorBanoa M.K. Kpucrammoxumus, yuednoe mocodue / Xautsi-Mancuiick: PUL[ IOT'Y,

2008.- 116 c.

10.  Kpucramnoxumus: Ilpaktukym (mst crynentos Il kypca xumudeckoro ¢akynpreTa) /
Cocr. JI.LH. AneeBa. — Omck: Omck.roc.yu-T, 2004.- 28 c.
11.  OcHoBHbIE paznensl Kpuctawiorpadpuu. YueoHoe mocooue/ [loa.pen. Kyssmuuera .M.
-M.: MUTXT, 2002.- 80c.

12. BeIpamuBanne MOHOKPUCTAJNIOB TEPMAHMS C KOHTPOJIMPYEMBIMH CTPYKTYpPOH,

coZepKaHueM npumecend u ontudyeckumu cBorictBamu. [loakonaes O.U., lllumanckuii A.D.,
ITaBmrokx T.O. U3zparensctBo COY, I'ox m3mannsa 2017

7.3. Ilepuoouueckue uzoanus

Kypnansr «Kpucramnorpadus», «Ycnexu xumuny», «Heoprannyeckas XuMus»

7.4. Humepnem-pecypcol

IlepeyeHb aKTyaJdbHBIX 3JIEKTPOHHBIX HH(POPMALMOHHBIX 023 TAHHBIX,
K KOTOPbIM o0ecneuyeH aAocTyn nojan3oBareasam KbBI'Y (2020-2021 rr.)

Nen/m | HaumeHoBaHme Kparkan Anpec caiiTa HaumenoBanue YcaoBus
3JIEKTPOHHOT 0 XapaKTePHCTHKA OopraHmu3aium- aocTyna
pecypca BJIA/IeNIbIIA;
PEeKBH3UTHI
J0T0BOpAa
1. | «WebofScience» | ABTopuTeTHas http://www.i | Kommanus Thomson Hocrym o 1P-
(WOS) MTOTUTEMAaTHIECKas siknowledge. Reuters anpecam KBI'Y
pedepaTuBHO- com/ Cy01n1eH3u0HHbIii
oubnmorpaduyeckas u JA0TOBOP
HAyKOMETpHUYECKas Ne WoS/592 ot
0asa JaHHBIX, B 05.09.2019 .
KOTOpOM AKTHUBEH 10
UHACKCUPYIOTCSA 31.12.2021r.
okoio 12,5
TBIC. KYPHAJIOB
2. | SciverseScopus | PedeparuBnas u UznatenscTBO Hocrym o 1P-
HU31aTeNbCTBA aHaJIMTH4YECKas 0a3a http://www.s «Elsevier. Hayka u anpecam KbI'Y
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http://www.studentlibrary.ru/book/ISBN9785763835854.html?SSr=31013413a4097f780d80529ligidova
http://www.studentlibrary.ru/book/ISBN9785763835854.html?SSr=31013413a4097f780d80529ligidova
http://www.studentlibrary.ru/book/ISBN9785763835854.html?SSr=31013413a4097f780d80529ligidova
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://thomsonreuters.com/
http://www.scopus.com/

«Db3eBHp. JAHHBIX, COJIEpKAIIas copus.com TEXHOJIOTHUIY
Hayka u 21.000 Cy01u1eH3u0HH bl
TEXHOJIOTUNY PEICH3UPYEMBIX JAOTOBOP
xypnaios; 100.000 Ne Scopus/592 ot
KHHUT; 370 KHKHBIA 05.09.2019 .
cepuii AKTHBEH 10
(mpoomKaromuxcs 31.12.2021r.
U3JIaHU);
6,8 MIIH.
JIOKJIAJZIOB U3 TPYAOB
KOH( epeHIui
Hayunas OneKkTpoHHast http://elibrar 000 «H32b» [Monwelii noctyn
3JIEKTPOHHAA OuOIMOTeKa HAYYHBIX y.ru
onodmoTexa nyOIMKamui -
(HOb PO®U) | 0OTHOTEKCTOBBIE
Bepcun okoio 4000
uHOCTpaHHBIX 1 3900
OTEYECTBEHHBIX
Hay4HBIX JKYPHAJIOB,
pedepatsr
myonmukaruii 20 TeICTd
JKYPHAJIOB, & TAKXKE
onucanus 1,5 MiH.
3apyOCKHBIX U
POCCHUMCKUX
JliccepTaiui.
2800 poccuiickux
KypHAJIOB Ha
0e3B03Me3THOI
OCHOBE
Bba3zanaHHbIX HammonansHas http://elibrar 000 «HOb» ABTOPH30BaHHBIHA
Science Index HHGOPMAIUOHHO- y.ru JInIeH3noHHbBIN JTOCTVII.
(PUHLI) AHAJIMTHYECKAs JIOTOBOP ITo3Bosnsier
CcHCTEMA, Sciencelndex JIOIIOJIHSTE U
aKKyMYJIHPYIOIIas NeSI0-741/2020 YTOYHSTH
Oosee 6 MAJITHOHOB or 16.06.2020 . CBEIICHHS O
myOJInKaIui AKTHUBEH 110 My OUKAIIIX
POCCHICKHX aBTOPOB, 01.07.2021r. yuensix KBI'Y,
a Taxke WH(HOPMAIIHIO MMEIOIINXCS B
00 ¥X MUTHPOBAHHUH U3 PUHI]
oomee 4500
POCCHICKHX
JKYpPHAJIOB.
3BC 13800 n3manwmii mo http://www.s 000 [NomubIit gocTyn
«KoHcyabTanT | BceM obnacTsam tudmedlib.ru | «Ilonurexpecypc» (perucrpanus mo
CTY€HTa» 3HAHUH, http://www. (r. Mockga) [P-anpecam
BKJIFOYACT Oojiee medcollegeli Horosop KBbI'Y)
yem 12000 yueOHIKOB b.ru Ne240CJ1/09-2020
1 y4eOHbBIX TOCOOni Ot 30.09.2020 1.
s BO u CIIO, 864 AKTHBEH J10
HaUMEHOBaHU 30.09.2021r.
XKypHasoB 1 917
MoHorpadui.
IBC «Jlanb» OnexTtponHble Bepcuu | https://e.lanb | OOO «9bC JIAHb» | IlomHbri noctym
KHHT BEIyIIUX ook.com/ (r. CaHkT- (peructpauus no
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http://www.scopus.com/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/

U3JATENbCTB YIeOHOM [erepOypr) [P-anpecam
Y HAyYHOU Horosop Ne2E/223 KBI'Y)
JUTEPATYPHI (B TOM ot 10.02.2020 r.
qHCIie AKTHBEH 70
YHUBEPCUTETCKUX 10.02.2021r.
U3JIATeNbCTB), TaK U
JJIEKTPOHHBIEC BEPCUH
MIEPUONICCKHIX
W3JaHUH 10
Pa3IUYHBIM 00JIaCTIM
3HaHUI.
7. | HannonanbHass | OO0beIWHEHHBIN https://u36.p | ®I'BY «Poccuiickas Hoctym ¢
3JeKTPOHHAs1 | DJICKTPOHHBIN KaTajor i) rocyiapcTBeHHast AIIEKTPOHHOTO
OoubImoTeKa (hOHIOB POCCUMCKUX OHOIMOTEKAY YUTAJIBHOTO 3aj1a
PI'b OUOIINOTEK, Horosop OuOIMOTeKH
coJiep KaImi Nel01/HOB/1666-1n KBI'Y
4331 542 ot 10.09.2020r.
3JIEKTPOHHBIX Cpoxom Ha 5 et
JIOKYyMEHTOB
00pa3oBaTEILHOTO U
HAy4YHOT'O XapakTepa
110 pa3InYHbIM
OTpaciisiM 3HaAHUH
8. 9BC 107831 myGnukanuii, http://iprboo 000 «Aii ITu 3p [MonHeIii nocTyn
«IPRbooks» B T.4.: 19071 — kshop.ru/ Mennay (perucrpanms o
yaeOHBIX H3TaHUMH, (r. CaparoB) [P-anpecam
6746 — HayYHBIX Jorosop Ne6266/20 KbI'Y)
n3nanui, 700 or 19.02.2020 .
KOJUIEKIIUH, 343 AKTHBEH 110
xypHama BAK, 2085 02.04.2021r.
ayAuOU3JaHU.
9. 9BC «lOpaiit» | Onexrponnsie Bepcuu | https://www. | OOO «Onexkrponnoe | IlomHbri mocTym
nas CITIO y4eOHOI 1 Hay9IHOH biblio- W31aTENbCTBO (perucTpanms 1mo
JTUTEPaTyphl online.ru/ FOPAWT» (r. IP-agpecam
n3aaTeaseTB «HOpaitT» MockBa) KBI'Y)
s CIIO n Horosop Nel83/EII-
3JIEKTPOHHBIE BEPCUU 223
TIEPUOTTIECKUX Ot 19.11.2020 .
W3aHUM 110 AKTHBEH 10
Pa3TUYHBIM 00JIaCTSIM 19.11.2021r.
3HAHUM.
10.| Polpred.com. 0630p CMU Poccun u | http://polpred 00O «lIlonmmpen Hocrym o 1P-
HoBoctu. O630p | 3apy0exsns. [lonHbie .com CIIPaBOYHUKI) anpecam KbI'Y
CMMU. Poccusi m | TEKCTHI + aHAJIUTHKA
3apy0exbe n3 600 u3gannii mo 53
oTpacisM
11.| Hpesunentckast | bomee 500 000 http://www.p OI'bY ABTOpPU30BaHHBIH
OubGaM0oTEeKA UM. | DJIEKTPOHHBIX rlib.ru «IIpesuneHTckas JIOCTYT U3
B.H. EnbuuHa | JOKYMEHTOB IO OuOJIMOTEKA UM. oubnmotexu (ay.
ucropuu OteyecrTna, b.H. Enbriunay (T. Ne214)

poccuiickoin
rOCyJIapCTBEHHOCTH,
PYCCKOMY SI3BIKY U

paBy

Cankr-IlerepOypr)
Coramenune oT
15.11.2016r.
Cpoxom Ha 5 jer (¢
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JlalbHEN NP OIOT
anuei)

Mpu NnpoBeAeHMM 3aHATUIN NEKLMOHHOIO/ CEMMHAPCKOrO TMNa 3aHATUI UCMONb3YIOTCA:

AUYeH3UoHHoe npo2pammHoe obecnevyeHue:

IlepeyeHb TUIEH3MOHHOTO MporpaMMHoOro odecnedenusi KbI'y 2020

3apybexHoe nuueHsnoHHoe MO

Ne
Mpoussogur KommeHTa | anueHsun | gorosop
Ne HaumeHoBaHue
enb pumn 7] a Ha
2020 rop,
Office 365 40roBo
. HYHO
MSAcademic | ProPlusEduShrdSvr ALNG NINLEH3N P
BCEM
1. EES SubsVL MVL PerUsr A Ksryy A No20/3A
Faculty EES -223
Office 365
A0roBo
.| ProPluseduShrdSvr ALNG HY»KHO
MSAcademic nnueHsun P
SubsVL MVL BCEMY
2. EES A Ne20/3A
PerUsrSTUUseBnft KBy 223
Student EES
NACUA, A0roBo
Corel CorelDRAW Graphics ZLol71 v/ 8 NNLEH3N P
ore
3. Suite N3P, A Ne20/3A
KUT3 -223
A0roBo
. nMueHsun P
ABBYY FineReader KBry
4. A No20/3A
ABBYY -223
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Poccuiickoe nuueHsuoHHoro MO

Ne
NMpoussop KommeHTa | nMueHsun | aorosop
Ne HaumeHoBaHue
uTenb puun ] a Ha
2020 rop,
Kaspersky Endpoint
Security ansabusHeca — AOroBo
CtaHgapTHbIN Russian HY}HO NnueHsun P
Kaspersky .

1. Edition. 1500-2499 Node 1 | Bcemy KBI'Y A Ne20/3A
yearEducationalRenewallic -223
ense
Dr.WebDesktopSecuritySuit AOroBo

Drweb e KomnneKkcHasa 3awumTa + HY»KHO NNLEH3MU P
rWe

2. LleHTp ynpasneHma Ha 12 Bcemy KbIy A No20/3A
mec., 200 MK, npogneHue -223

YHUNL, AOroBso
(Hy»HO NINLEH3N P
AHTUNNarmnat BY3
3. BCEMyY 9 No20/3A
KBIy) -223
Poccuiickoe MO (cBo6ogHO pacnpocTpaHaemoe)
Cpoku
NMpoussopute
Ne HaumeHoBaHue KommeHTtapuu NnyeHsun
b
]
StarForceTech ANA NpocmoTpa
nologies, . 3NIEKTPOHHbIX becnnart
1 Foxit PDF Reader
: Poccua, OOKYMEHTOB B HO
MockBa cTtaHpapte PDF
. becnnat
Poccua 7zip apxusaTop
2. HO
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8.2 OcobeHHOcMu peanuszayuu QUCYUNAUHbI 045 UHBAAUOO08 U AUY € 02PAHUYEHHbIMU
803MOMCHOCMAMU 300p06bs

[nA cTyaeHTOoB C OrpaHNYeHHbIMM BO3MOXHOCTAMM 340P0BbSA CO34aHbl CreLmnasibHble YCA0BUSA
AN5 nonyYeHna ob6pasoBaHma. B Lenax 4oCTynHOCTM NoyYeHmMs Bbiclero o6pasoBaHma no
o0b6pa3oBaTe /ibHbIM MPOrpaMmam UHBAANAAMMN M IMLAMW C OTPaHUYEHHbIMU BO3MOXHOCTAMM 340P0BbA
yHUBEpCUTETOM ObecrneymBaeTcs:

1. AnbTepHaTMBHaA Bepcma opuLManbHOro caiita B cetn « MHTepHeT» Ana cnabosmaalumx;

2. lns MHBaNUAZOB C HapyLweHnAMM 3peHuns (cnabosuaawme, cnenble) - NPUCYTCTBME acCUCTEHTA,
OKa3blBatoLero obyyatowemyca HeobxoanMMyo MOMOLLb, AyHMPOBaHME BCAYX CNPABOYHOM
MHPOPMaALMK O pacnmncaHnm y4ebHbIX 3aHATUI; HanuMe CPEeACTB ANA YCUIEHUS OCTAaTOYHOrO 3peHus,
HpaiteBCKOM KOMMbIOTEPHOW TEXHUKM, BUAEOYBENYUTENEN, NPOrPpaMmm HEBM3YalbHOro A0CTyna K
MHPOPMaLMK, NPOrPaMM-CUHTE3ATOPOB PeYr U APYTrUX TEXHUYECKUX CPeacTB Npuema-nepesaym
y4ebHOM MHPOPMaLMK B AOCTYNHbIX GOPMAX A1 CTYAEHTOB C HAPYLUEHUAMM 3PEHUS;

3.418 UHBAANZ0B U WL, C OFPAHUYEHHBIMW BO3MOXKHOCTAMM 340PO0BbA MO C/IYXY
(cnabocnblwalme, rnyxme) —3ByKOYCUAMBAIOLLAA annapaTtypa, MybTUMeaniiHble CPeaCcTBa U gpyrue
TeXHUYecKue CpeacTBa Npuema-nepesaym yuebHoi nHpopmaLlmm B LOCTYNHbIX GOPMAX;

4. Ans VHBaAWAOB U /UL, C OTPaHUYEHHbIMWM BO3MOMKHOCTAMM 340P0BbA, UMEIOLMX HAapYLLUEeHWsA ONOPHO-
[ABUraTesIbHOro annaparta, Co34aHbl MaTepUaibHO-TEXHUYECKME YCI0BMA obecneunsatowme
BO3MOKHOCTb 6ecnpenaTcTBEHHOro A0CTyna obyyatowmxcs B y4yebHble NoMeLeHms, 06BbeKTy NUTaHusA,
TyaneTHble U Apyrue NoMeLLeHUs YHUBEPCUTETA, a TaKKe NpebblBaHMA B YKa3aHHbIX NOMeLLEHMAX
(Hanuume paclwMpeHHbIX ABEPHbIX NPOEMOB, MOPYYHEN N ApYrMX NpucnocobaeHnin).

06yqarou.|,mecg M3 4yncna nany Cc orpaHNYeHHbIMU BO3MOXKHOCTAMU 340POBbA obecneyeHsl
3NNIEKTPOHHbIMUA 06pa3OBaTeJ'IbeIMVI pecypcCamu B d)opmax, a4anNTUPOBAHHbLIX K OrpaHU4YeHnAM UX
340p0BbA.

OOyyaromuMcs ¢ OTpaHMYEHHBIMH BO3MOXHOCTSMH 3JI0POBbS  MIPEIOCTABIISIOTCS
CrCIMANbHbIC y4eOHUKHM M ydeOHbIC IOCOOMs, HWHas YydeOHas JHUTeparypa, CIeIHabHbIe
TEXHUYECKUE CpEJICTBa OOYYeHHUS KOJUICKTHBHOTO W WHJIMBUAYaJbHOTO IIOJIb30BaHMUS,
IPEJOCTaBI€HUE  yCIYr  acCHCTEHTa  (TMOMOIIHHMKA),  OKAa3bIBAIOIIETO  OOYydYaroUIMMCS
HEOOXOJMMYI0  TEXHMYECKYIO IOMOIIb, a TaKKe YCIYI'M CYpJONEpPEeBOTYMKOB U
TUGIIOCYPIOTIEPEBOTUMKOB.

a) UTs caboBUIATIIHX:

- Ha JK3aMeHe IPHUCYTCTBYET AaCCHUCTEHT, OKAa3bIBAIOUIMI CTYAEHTY HE0O0XOAUMYIO
TEXHUYECKYI0 MOMOIIb C YYETOM HHIUBUAYaTbHBIX OCOOEHHOCTEH (OH IMOMOraer 3aHsTh
pabouee MecTo, NMepeBUTaThCS, TPOUNUTATh U OOPMUTH 33/1aHUE, B TOM YHCJIE 3alUCHIBAs 10
JIMKTOBKY);

- 3aJaHs JUId  BBINOJIHEHWS, a TakXKe MWHCTPYKUUS O TMOpSAIKE IPOBEIACHUS
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3ayere/sK3aMeHa 0(OPMIIIOTCS YBEIUYCHHBIM MPU(TOM;

- 3adaHus OJI BBIIIOJIHCHHUSA Ha 3K3aMCHEC 3a4UThIBAIOTCA ACCUCTCHTOM,

- IMCBbMCHHBIC 3aJlaHUs BBITIOJIHAKOTCA Ha 6YMaFC, HAaAUKTOBBIBAIOTCA ACCUCTCHTY,

- o0ecrieunBaeTCsl MHAWBUyaIbHOE paBHOMEpPHOE ocBerieHne He menee 300 mokc;

- CTYACHTY IJid BbBIIIOJHCHHUA 3alaHusA IIPpU HGOGXOI[I/IMOCTI/I MpeaoCTaBIACTCA
YBEJIMYHBAIOIIEE YCTPOUCTBO;

B) JUIA TJIyXUX U C1a0O0CIIbIIIANTINX:

- Ha 3a4yere/PK3aMeHEe MPUCYTCTBYET ACCHCTEHT, OKAa3bIBAIOUIMHA  CTYJCHTY
HEOOXOIUMYI0 TEXHUYECKYIO TIOMOIIL C Y4ETOM WHJIWBHIYaTbHBIX 0COOEHHOCTEH (OH TIOMOTaeT
3aHATH pa60qee MCCTO, HNEpCABUIaTbCA, INPOUUTATL H O(l)OpMI/ITI) 3aJaHUC, B TOM YHCIIC
3aMuChIBas Ol TUKTOBKY);

- 3a4eT/3K3aMeH MPOBOIUTCS B MUCBMEHHOU (opme;

- oOlecrmeunBaeTcss HadWMYMe 3BYKOYCWIMBAIOUIEH ammapaTypbl KOJUICKTHBHOTO
MOJIb30BAHMSL, TPU HEOOXOJWMOCTH TOCTYNAIONIIUM TPEIOCTABISIETCS 3BYKOYCHIMBAIOIIAS
arrmaparypa MTHANBUAYAJIbHOTO IIOJIb30BaAHM,

- 10 JKEJIAHUIO CTYJICHTA IK3aMEH MOXKET IPOBOJMTHCS B TUCBEMEHHOH (opme;

M) JUIsl JUIl C HapYIICHUSIMU OIMOPHO-JBUTATEILHOTO anmapara (TsDKEeJbIMU
HapyIICHUSIMH JIBUTATENbHBIX (YHKIHMHA BEPXHHUX KOHEYHOCTEH WIJIM OTCYTCTBUEM BEpPXHUX
KOHEYHOCTEH):

- INMHMCBMCHHBIC 3aaHUA BBIIMOJHAOTCA Ha KOMIBIOTEPE CO CICHUAIN3WPOBAHHBIM
IIporpaMMHBIM oOecrieueHreM UIIN HAaAUKTOBBIBAIOTCA ACCUCTCHTY,

- 10 JKEJIAaHUIO CTYJICHTa DK3aMEH MPOBOMUTCS B YCTHOH Gopme.

7.5. Memoouueckue yKazanus no npoeeoeHur0 pasauiHulx y4eOHbviX 3aHAMUIL U
camocmoamenvHou padomul

VYueOHast pabora mo mucHumuinHe KpucTamuioXuMus COCTOMT M3 KOHTAaKTHOM paboThl
(JlekuMM, TMpaKTHUYECKHUE 3aHSITHS) U CaMOCTOSITENIbHOM paboThl. [lojii KOHTaKTHOM yueOHO
paboTel B 00111eM 00beMe BPpEeMEHH, OTBEICHHOM ISl M3YUEHUs AUCUUILUINHBIL, cocTaBisieT 47 %
(B TOM 4mcIe JIEKIMOHHBIX 3aHATUH — 15,7%, nabopatopHbix 3aHsaTHil — 15,7%), mpakTHuecKux
3ansatuil — 15,7%), nons camoctosarenbHOi paboTel — 53 %. CooTHOIIEHUE JIEKIIMOHHBIX,
CEMHUHApPCKUX, JIA0OPATOPHBIX U NPAKTHUECKUX 3aHATHH K o0OIeMy KOJIHYECTBY 4YacoB
cooTBeTcTBYyeT yueOHoMy muany Hampasnenus 04.03.01 — Xwumwmsa, npoduns «IIpoduns
«Heopranuyeckass XuMusi U XUMHUSI KOOPAMHAIIMOHHBIX COCIUHEHHID», «XUMUS OKPYXKAIOIIeH
Cpelbl, XUMHYECKask SKCIEPTH3a U SKOJIOTHUEcKass 0€30TacHOCThY.

JlJis OATOTOBKH K MPAKTHYECKUM 3aHSATHSAM HEOOXOAMMO PacCMOTPETh KOHTPOJbHBIE
BOINPOCHI, MPU HEOOXOOUMOCTH OOpaTHTBhCS K PEKOMEHAYeMOW JuTepaType, 3amucaTh
HETIOHSATHBIE MOMEHTBI B BOIIPOCAX JUIsl YICHEHHS UX Ha MPEACTOSIIEM 3aHATUH.

Memoouueckue pekomenoayuu no uzydenuio oucyunaunvl « Kpucmannoxumusny» ona

odyuarowuxcs

Henp kypca «Kpucramioxumus» - SBISETCS OCBOEHHE OOIIMX MPUHIUIOB OMHCAHUS
KPUCTAJUIMYECKUX CTPYKTYp, TEOPUM BAXKHEHIIMX KPUCTAUIOXUMUYECKUX SBICHUA U
00001IeHHON KPUCTAITIOXHUMHH, PacCMaTPUBAIONIEH MHOT00Opa3ue KOHJICHCHPOBAHHBIX (a3 C
Pa3IUYHOMN CTPYKTYPOU, N3ydeHue PU3NKO-XUMHUECKUX METOJ0OB HCCIET0BAaHUS KPUCTAIIIOB.
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[Ipuctynas Kk M3y4eHUIO MUCIUILUIMHBI, 00ydJaromieMycs HEOOXOJAMMO O3HAKOMHUTBCS C
TEMATUYECKUM IIJIAHOM 3aHSATHH, CIUCKOM PEKOMEHJIOBAHHOW y4eOHOU nmuTeparypsl. Ciemyer
YSICHUTH TOCJICIOBATEILHOCTD BBITIONHEHUSI MHIUBUIYAIBHBIX YYeOHBIX 3aJaHUN, 3aHECTH B
CBOIO pabodyr0 TeTpagb TEeMbl M CPOKH MPOBEACHUS CEMHUHAPOB, HAIMWCAHUS YYEOHBIX H
TBOpUeCKuX paboT. [Ipn w3ydeHWH TUCHUIUIMHBI OOYYarOIIHUeCs BBITIONHSIOT CIIETYIONIUE
3a/IaHUsl: U3Yy4aloT PEKOMEHIOBAHHYIO YU€OHYIO W HAYYHYIO JIUTEPATYPY; MUIITYT KOHTPOJIbHBIC
paboThl, TOTOBAT JOKJIAAbI W COOOMICHUS K MPAKTUYCCKHM 3aHATHSM; BBIOJHSIOT
CaMOCTOSITEJIbHBIE TBOPYECKHME Pa0OTHI, Y4aCTBYIOT B BBIMOJHEHUU MPAKTHUECKUX 3a7aHUM.
VYpoBeHb u riayOuHa yCBOCHHS AUCHMIUIMHBI 3aBUCIT OT aKTUBHOW M CUCTEMATHYECKON paboThI
Ha JIGKUUSX, W3Y4YCHUS PEKOMEHIOBAHHON JIMTEPATypbl, BBINOJHEHUS KOHTPOJbHBIX
NHUCbMEHHEBIX 3aJJaHuN

Kypc u3ydaercs Ha JnekmusaxX, ceMHHapax, JJaOOpaTOpHBIX M MPH CaMOCTOSTEIbHON U
UHIUBUAYyaIbHONH pabore oOywarommxcs. OOyyarolmuiicss JUisl MOJHOTO OCBOEHHS Marepuala
JOJDKEH HE INpPOIYyCKaTh 3aHATHS W AaKTUBHO Yy4acTBOBaTh B YyueOHOM mpouecce. Jlns
MaKCUMaJIbHON 3()(PEKTUBHOCTH HM3y4deHHUsT HEOOXOJMMO TOCTOSHHO BECTH KOHCIIEKT JIEKIIHH,
3HAaTh PEKOMEHAYEMYIO NpernojaBaTesieM JUTepaTypy, MO3BOJISIONIYIO0 TOTOJHUTH 3HAHUS U
Jy4dli€ moAroTOBUTHCA K CEMUHAPCKHUM 3aHATUAM.

B cootBerctBUM ¢ y4eOHBIM IIJJAHOM Ha KaXAYyl0 TEMY BBLIEICHO HE00X0IuMoe
KOJIMYCCTBO YaCOB MPAKTUYCCKUX SaHSITHﬁ, KOTOPBIC MPOBOAATCA B COOTBETCTBHUU C BOIIPOCAMU,
PEKOMEH/IOBAaHHBIMA K W3YYCHHIO 10 OMpeaelieHHbIM TemaMm. OOydJaroniuecss IODKHBI
PETYISPHO TOTOBUTHCA K CEMUHAPCKUM 3aHSATHSIM M Y4acTBOBaTh B 00CYyXaeHNH Bonpocos. [Ipu
IMOATOTOBKE K 3aHATUAM CICAYET PYKOBOACTBOBATHCA KOHCIICKTOM J'ICKIIPIIZ n peKOMeHHOBaHHOﬁ
nuteparypoil. TemaTHuecKuil miIaH AUCHUILIMHBI, Y4€OHO-METOIMUECKUEe MaTepHalibl, a TaKxkKe
CIMCOK PEKOMEHIOBAHHOW JIUTEpaTyphl IPUBEAEHBI B paboueil mporpaMmme

Memoouueckue pekomenoayuu npu padoome HA0 KOHCREKMOM 60 6peMs NPOBEOEHUA
JleKyuu

B mnpomecce nEKIMOHHBIX 3aHATHUH I11E€J€CO00pPA3HO KOHCTIEKTUPOBATh  yUEOHBIH
Matepuai. Jljig 3Toro CHob3yrTCs 001Ue U YTBEpAUBLINECS B MPAKTUKE MpaBUia, U IPUEMbI
KOHCIIEKTUPOBAHUS JICKIUH:

KoHncrniektupoBanue ekl BeieTcss B CHELHATbHO OTBEACHHOM MJIs 3TOTO TETpaju,
KOKIBIA JIMCT KOTOPOM JOKEH MMETh TMOJisl, Ha KOTOPBIX JENaloTCs IOMETKA U3
PEKOMEHI0BAHHOM JUTEpaTyphl, JOMOJHSIONINE MaTepuan MPOCIyIIaHHOW JIEKIUH, a TaKxke
MOAYEPKHUBAIOLINE 0COOYIO BAXKHOCTh T€X WJIM MHBIX TEOPETHUECKUX MOJIOKEHHIA.

LenecooOpa3Ho 3amuchIBaTh TEMY U IJIaH JICKIHM, pEKOMEHAYEMYIO JINTEPATYPY K TEME.
3anucu paszenoB JIEKIUHU JIOJDKHBI UMETh 3arojOBKH, IOJ3arojOBKH, KpacHble CTpoku. [ns
BBIJICTICHUS PA3/ICJIOB, BBIBOJOB, ONPEACICHHI, OCHOBHBIX HJIEH MOXHO MCIOJIb30BaTh I[BETHBIC
KapaHaauy 1 GIoMacTepsl.

Hazpannble B NEKIUU CCHUIKM HA IEPBOMCTOYHUKU HAJI0 IOMETUTDH HA MOJIAX, YTOOBI MpU
CaMOCTOSITENIbHOM paboTe HaWTH W BOUCAaTh UX. B KOHCHEKTE JJO0CIOBHO 3aMUCBIBAIOTCS
ompeseNieHus] MOHATHI, KaTeropuil W 3akoHOB. OcTalbHOE JOHKHO OBITH 3allUCaHO CBOMMU
CJIOBaMH.

Kaxxnomy cryneHty HeoOxomumMo BbIpabOTaTh W HCMHOJB30BaTh  JIOMMYCTUMBIE
COKpalleHus1 HanboJiee paclpoCTPAHEHHBIX TEPMHHOB U TIOHATHH.

Memoouueckue pekomenoayuu no n0020mMo6Ke K NPAKMUYECKUM 3AHAMUAM

[IpakTnyeckue (ceMHHApCKHUE) 3aHATHS — COCTaBHAasg dYacTh Yy4eOHOro mporecca,
rpynmnoBas ¢GopMa 3aHATHH TNpPH AaKTUBHOM YYaCTHM CTYAEHTOB. IIpakTuueckue 3aHATHA
CIOCOOCTBYIOT YIITYOJEHHOMY M3Y4YEHUIO HamOojee CIOXKHBIX MpoOieM HayKd M CIyKaT
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OCHOBHOHM (OPMOH TOJBEACHUS UTOTOB CaMOCTOSATENBbHOW paboThl oOydarommxcs. Llenbro
NPAKTUYECKUX 3aHATHH SBISIETCS YIAyOlieHHMEe U 3aKpeIuIeHHE TEOPETUYECKUX 3HAHHM,
MOJIy4EHHBIX 00yJaroIUMUCS Ha JIEKIHSIX U B IPOLIECCE CAMOCTOSTENILHOTO U3yUeHUs YIeOHOTO
MaTepuana, a, ClieI0BaTeIbHO, (JOPMHUPOBAHUE Y HUX OTPEACICHHBIX YMEHHUI U HABBIKOB.

B X0AC IMOATrOTOBKM K CCMHWHAPCKOMY 3aHATUIO HCO6XOI[I/IMO MpOYNUTATh KOHCIICKT
JICKOWH, HU3YYUTH OCHOBHYIO JIMTCPATYPY, O3HAKOMHUTBLCA C IIOHOJ'IHI/ITCJIBHOI;'I HHTepaTypOﬁ,
BBIIIOJIHUTh  BBIJAHHBIC IPCHOAABATCIICEM  IIPAKTHYCCKUC  3aJlaHUA. HpI/I 9TOM  Y4YCCTb
pPEeKOMEHIalUKM TpernojaBaTess W TpeboBaHus mporpamMsbl. JlopabaTeiBaTh CBOM KOHCIIEKT
JIEKIMH, Jeasi B HEM COOTBETCTBYIOIINE 3aIIMCH U3 JINTEPATYPHI.

KemxarenbHo Ipu IIOATOTOBKE K MPAKTUICCKUM 3aHATUAM 110 AUCLUIIIINHE
OJHOBPCMCEHHO MCIOJB30BATh HCCKOJIBKO HCTOYHHMKOB, PACKPBIBAIOIIUX 3a1aHHBIC BOIIPOCHI.

Ha mnpaktudeckux 3aHATHAX OOyYarolmIuecs ydJarcsi TPaMOTHO H3JlaraTh IPOOJIEMBI,
CBO6OZ[HO BBICKA3bIBATh CBOU MBICJIM U CYKJACHUA, paCCMAaTPUBAIOT CUTyalluH, CHOC06CTBYIOHII/IG
pa3BUTHIO TIPOdecCHOHANBbHON KoMMeTeHTHOCTU. ClenyeT MMETh B BUIY, YTO IOJTOTOBKAa K
IMPAKTUYCCKOMY 3aHATHIO 3aBHCHUT OT (bOpMI)I, MCECTa MNPOBCACHHA CEMHHApa, KOHKPCETHBIX
3aJlaHui ¥ IOpy4YeHHl. TO MOXKeT ObITh HallMCaHUE J0KJIa/aa, 3cce, pedepara (¢ MoCIeAyOIIIM
UX 00CYXKJIEHUEM ), KOJUIOKBHUYM.

MemoouuecKkue peKomeHOAUUU NO OP2AHU3AUUU CAMOCMOAMENbHOU pAdomul

CamocrosiTenpHas paboTa OOydalOmMMXCA - CHOCO0 aKTHUBHOTO, IIeJIEHANPaBICHHOTO
MPUOOpPETEHNUsI CTYIEHTOM HOBBIX JUISl HETO 3HAHUN M yMEHUM 0e3 HemoCpeICTBEHHOTO yJacTHUs
B ATOM TIpoliecca mnpernoaaBateseii. [loBrimenne poau caMOCTOSITEIBHON pabOThl 00yJarOITUXCS
MIPY MPOBEICHUH PA3JINYHBIX BUIOB YUEOHBIX 3aHATUN MPENIOJIaraer:

— ONTUMHU3ALMIO METOJIOB OOY4YeHHs, BHEJpEHHWE B Y4eOHBIM MpPOLECC HOBBIX
TEXHOJIOTUH O0Yy4eHHs, MOBBIIIAIONIMX MPOU3BOAUTEIHHOCTh TPYyJa MpEnojaBareis, akTUBHOE
MCI0JIb30BaHNE MH(POPMAIIMOHHBIX TEXHOJIOTHH, MO3BOJISIONIMX 00yJaroneMycsi B yA100HOe 11
HEro BpeMs 0CBaMBaTh y4eOHBIN MaTepHa;

—  IIHUPOKOE BHEAPEHHE KOMIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpIICHCTBOBAHME METOJWKH MPOBEACHUS MPAKTUK U HAYYHO-HCCIIEA0BATEIbCKOM
paboThl OOydYarImMMXCs, MTOCKOJIBKY MMEHHO 3TH BHUIBI yudeOHOW paboThl B MEPBYIO OYepe.b
TOTOBAT O0YYAIOMIMXCS K CAMOCTOSATEIHLHOMY BBIIIOJTHEHUIO MPO(EeCcCHOHANBHBIX 33/1a4;

—  MOJICPHM3AIMIO CUCTEMbl KYPCOBOIO U JUIUIOMHOTO MPOEKTUPOBAHUS, KOTOpas
JIOJI’KHA MOBBIIIATH POJIb CTYJEHTA B MOA00PE MaTepuaa, MOUCKe MyTel perieHus 3a1ay.

CamocrosarenbHas paboTa MNPUBOAUT CTYACHTA K TMOJYYEHUIO HOBOTO 3HAHMS,
VOOPSAAOYEHUIO M YIUIYOJNEHUI0O  UMEIONIMXCS — 3HaHUM, (OpMUPOBAHHIO y  HEro
npodeccroHabHBIX HABBIKOB U yMEeHUN. CaMOCTOsATeIbHAsI pab0oTa BBIIOIHSET P QYyHKIIHI:

—  pa3BUBAIOLIYIO;

—  uHPOPMAIMOHHO-00yJaIOIIYIO;

—  OPHUEHTHPYIOIIYIO U CTUMYJIHPYIOIIYIO;

—  BOCHHTHIBAIONIYIO;

—  HCCIEI0BATEIbCKYIO.

B pamkax kypca BBIOJIHSIFOTCS CIIEAYIOIINE BUIbI CAMOCTOSITEIbHOU paboThI:

1. TIIpopabotka yueOHOro Marepuana (IO KOHCIEKTaM, Yy4eOHOW U HaydyHOMU
JaUTeparype);

2. BoinonHeHHe pa3HOYPOBHEBBIX 3a/1a4 U 331aHUM;

3. Paborta ¢ TectamMu 1 BOIIPOCAaMH JUTsl CAMOIIPOBEPKH;

4. BbInoJHEHHE UTOTOBON KOHTPOJIBbHOM paboTHI.

CryneHTaM peKOMEH/IyeTcsl C CaMOro Hadaia OCBOCHMsS Kypca paboTaTh ¢ JIUTEpaTypoi 1
IpeUlaraéMbIMU 33JaHUSIMHU B (DopMe MOATOTOBKH K OUEPEIHOMY ayAUTOPHOMY 3aHATHIO. [Ipn
3TOM aKTYyaJU3UPYIOTCSl MMEIOLIMECs 3HAHUs, a TaKkKe co3jlaercd 0as3a Ui YCBOCHHMS HOBOTO
MaTepHalia, BOSHUKAIOT BOIIPOCHL, OTBETHI HA KOTOPHIE CTYJCHT MOJIy4aeT B ayAUTOPUH.
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Heo0x01uM0 OTMETHUTBh, YTO HEKOTOpPBIE 3aJaHUs JJIsl CaMOCTOSATENBHOW palbOoTHI 10
KypCy UMEIOT onpezaeneHnyo cnenuduky. [Ipuy ocBoeHnH Kypca CTYASHT MOXET MOJIb30BaThCs
OuOIMOTEKON By3a, KOTOpash B TOJHOW Mepe oOecredeHa COOTBETCTBYIOIIEH JHTEpaTypOil.
3HAYUTEIbHYIO TIOMOIIb B MOJATOTOBKE K OYEPEIHOMY 3aHITHUIO MOXKET OKa3aTh MMEIOIIUNCS B
y4eOHO-METOIMIECKOM KOMIUIEKCE KPaTKUK KOHCIIEKT JIeKIUH. OH e MOKET HCIIOJIb30BaThC U
IUISL 3aKPEIJICHUs MOJy4eHHOTO B ayquTOpuu Marepuana. CaMocTosTelbHas padoTa CTYAEHTOB
IpeIyCMOTpeHa YYeOHBIM IIJJAHOM M BBIIOJHAETCS B 00s3aTENbHOM TOpPSAKE. 3amaHus
MIPEUIOKEHBI TI0 KaXKJOW M3y9aeMO# TeMe M MOTYT TOTOBUTHCS MHAWBUIYAILHO WM B TPYIIIE.
[To HEOOXOAMMOCTH CTYAEHT MOXKET oOpamaTbcsi 3a KOHCYIbTALMEH K IPEroaBaTelio.
BrimosnHenue 3a1aHuii KOHTPOJIUPYETCS M OIICHUBACTCS MTPETIOAaBATEIIEM.

JUIs yCIIEIIHOTO CaMOCTOATENBHOIO H3Yy4EHUs MaTepuana CEroJHs HCIOJb3YHTCS
pasUYHbIE CPEICTBA OOYydYEHMs], CPEH KOTOPBIX 0CO00€ MECTO 3aHUMArOT MH(POPMALMOHHBIE
TEXHOJIOTUU PA3HOTO YPOBHS W HANpPAaBICHHOCTH: DJIEKTPOHHBIE YYEOHWKH M KYpPCHI JICKIIHH,
0a3bl TECTOBBIX 33/JlaHUN U 3ajay. DJIEKTPOHHBIN y4E€OHMK IMpeacTaBiseT coOOM MporpaMMHOE
CpPEACTBO, TO3BOJIAIONIEE MPEACTABUTD JUIS U3YUEHUS TEOPETUUECKUN MaTepHall, OpraHu30BaTh
anpoOupoBaHKE, TPEHAXK M CaMOCTOATENBHYIO TBOPUYECKYIO pa0oTy, IOMOraromiee CTyIeHTaM U
IIPENOIaBaTeII0 OLIEHUTh YPOBEHb 3HAHUI B OIPENEICHHOM TeMaTHKe, a TaKkKe COAeprKallee
HEOOXOIMMYIO CIIPaBOYHYIO WH(GOPMAIHIO. DJIEKTPOHHBIH y4eOHMK MOKET WHTETPUPOBATH B
ceO¢ BO3MOXXHOCTH Pa3lIMYHBIX MEAarOTHYECKHX IMPOTPAMMHBIX CPEJICTB: OOydJaromInX
porpamm, CIIpaBOYHUKOB, yIeOHBIX 0a3 JaHHBIX, TPEHAKEPOB, KOHTPOIHPYIOMIUX ITPOTPAMM.

Jlis ycrienmHoi opraHu3aliil CaMOCTOSITEIbHON pabOThl BCE aKTHBHEE MPUMEHSIOTCA
pa3sHooOpa3Hble 00pa3oBaTelbHBIE PECypChl B CeTH MHTEpHET: CHUCTEMBI TECTHPOBAHHS IO
pa3IuYHBIM O0JacTsAM, BUPTyaJbHblE JIEKUUH, JAOOpAaTOpUHM, MPH 3TOM IOJb30BATEIIO
JOCTaTOYHO MMETh KOMIIBIOTEp M HOJKIIOUeHHe K VHTepHeTy ans Toro, 4roObl CBS3aTbCs C
IIperoiaBaTelieM, pelaTh BBIYMCIUTEIbHbIE 3a7aul U 10JIydaTh 3HaHus. Mcnonb3oBanue cerei
YCUJIMBAET POJIb CaMOCTOATENBHOW PAabOThl CTyAEHTa U TO3BOJSIET KapAUHAIBHBIM 00pa3oM
MU3MEHUTh METOJUKY MpEenoJaBaHus.

CTyneHT MO’KeT NOJy4aTh BCE 3aJaHMsl U METOIUYECKHE YKa3aHHUs uepe3 cepBep, 4To
JIA€T €My BO3MO>KHOCTb IIPUBECTH B COOTBETCTBUE JINYHBIE BO3MOXKHOCTU C HEOOXOIUMBIMU AJIS
BBITNIOJIHEHUST paboT Tpyno3arparaMu. CTylE€HT UMEET BO3MOXHOCTh BBINOJIHATH paboTy JoMa
WIK B ayauTopuu. bosblioe BocnuTaTeabHOE M 00pa3oBaTeIbHOE 3HAUEHHE B CAMOCTOSITEIbHOM
yueOHOM TpyJle CTYAEHTa UMEET CaMOKOHTPOJb. CaMOKOHTPOJb BO30OYXKAACT U MOIJICPKUBAET
BHUMAaHME M HUHTEpEC, IMOBBIIIAET AKTUBHOCTb MaMATH W MBILUIEHUS, HO3BOJSET CTYIEHTY
CBOEBPEMEHHO OOHAPYXHUTh M YCTPAHUTh AOIYIIEHHbIE OMIMOKM M HEIOCTATKU, OOBEKTHBHO
ONpENeNIUTh YPOBEHb CBOUX 3HAaHUH, NMpakTHyeckux ymeHui. Camoe JOCTYyNHOE M IIPOCTOe
CPEACTBO CAMOKOHTPOJIS C MPUMEHEHUEM HH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH -
3TO PsIJl TECTOB «on-line», KOTOPbIE MO3BOJIAIOT B PEKUME PEaIbHOTO BPEMEHHU OTIPEIeNIUTh CBOM
YPOBEHb BJIAJCHUS NPEAMETHbIM MaTepuajoM, BbIIBUTb CBOM OHIMOKM M HOJIY4UTh
PEKOMEHIALIUY 110 CAMOCOBEPLIEHCTBOBAHHUIO.

Memoouueckue pekomenoayuu no papome c 1umepamypoi

Bcro nuteparypy MOXHO pa3/ieluTh Ha Y4€OHMKH M ydeOHble MOCOOHs, OPUTHHAIbHbIE
Hay4yHble MOHOTpajuuyecKre HMCTOUHHKH, HayyHble MyOIMKallUu B MepHoauueckoi mevatu. U3
HUX MOXXHO BBIJICIUTh JIMTEPATypy OCHOBHYIO (PEKOMEHIYeMYIO), MIOMOJHUTENbHYI0 U
JUTEpaTypy JUisl yrilyOJIeHHOTO U3Y4eHUs TUCIUITIIMHBI.

W3yueHune IUCHMIIMHBI ClI€AyeT HayMHaTh C y4yeOHHUKA, MOCKOJIbKY Y4eOHHUK — 3TO
KHUTA, B KOTOPON M3JI0’KEHbl OCHOBBI HAyYHBIX 3HAaHMH MO OINpPEIEICHHOMY IpeaMeTy B
COOTBETCTBHUHU C LEJISIMHU U 33JjauaMH 00y4eHHsI, yCTaHOBJIEHHBIMHU ITPOrPaMMOH.

IIpu pabote ¢ nuTeparypoil HEOOXOAUMO YYUTHIBATh, YTO MMEIOTCS PA3TUYHBIC BUIbI
YTEHUS, U KaX/IbI N3 HUX MCIIOJIb3YETCS Ha OMpEAETICHHBIX 3Talax 0CBOCHUS MaTepHaa.
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lIpeosapumenbroe YTEHUE HANIPABIICHO HA BBISBICHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
U IIOMCK HUX 3HA4YCHUS B CIPABOYHOM JuTepaType. B 4YacTHOCTH, IpU YTEHUM YKA3aHHOU
JIUTEPaTyphl HEOOXOAUMO MOAPOOHEUIINM 00pa30M aHATU3UPOBATH TOHSATHSL.

Cke03H0e umenue peanonaraeT MpoUYTEHUE MaTepruaga OT Hadana 10 KoHla. CKBO3HOE
YTEHUE JUTEPaTyphl U3 MNPUBEICHHOTO CIUCKAa JAaeT BO3MOXKHOCTb CTYACHTY C(HOpPMHpPOBATH
CBOJ1 OCHOBHBIX TIOHSATHI U3 U3y4aeMoil 00J1acT U CBOOOHO BIIAZIETh UMH.

Buvibopounoe — Hao0OpOT, IMEET LETBIO MOMCK U 0TOOp MaTepuana. B pamkax JaHHOTO
Kypca BbIOOpOYHOE YTEHHE, KaK CIIOCOO OCBOEHUS COJIEPKaHus Kypca, TOJHKHO HMCIOJIb30BaThCs
IIPU MOATOTOBKE K MPAKTUYECKUM 3aHSATHUSM IO COOTBETCTBYIOLUM Pa3jeiaMm.

Ananumuueckoe umeHue — 3TO KPUTHUYECKUH pa3z00p TEKCTa C IMOCIEAYIOIIUM €ro
KoHCTekThpoBanueM. OCBOCHHE yKa3aHHBIX MOHATUH OyaerT Hambosee >PQPEKTHBHBIM B TOM
cllydae, ecM IIPU YTEHUU TEKCTOB CTYJEHT OYyJeT 3aJaBaTh K 3TUM TEKCTaM BOMPOCHL. YacTp U3
3TUX BompocoB chopmynupoBana B @OC B nepeuHe BonpocoB ais coOecenoBanus. [lepeueHn
3TUX BOIIPOCOB OTPaHUYEH, IOATOMY BaXKHO HE TOJIBKO COJIEpP’KaHKE BOIIPOCOB, HO CaM MPUHIUI
OCBOEHHUS JIUTEPATYPhI C TOMOILBIO BOIIPOCOB K TEKCTAM.

Henbto usyuaroujeco urenus sBisercs riyoOKoe M BCECTOPOHHEE MOHMMaHUE y4yeOHOMU
nHpopmanuu. EcTh HECKOJIBKO MPUEMOB U3YUYaIOLIEro YTCHHUS:

1. YteHue mo anropuTMmy IpearnosaraeT pasdouenrve nHdopmauuyu Ha OJOKH: Ha3BaHUE;
aBTOp; MCTOYHHUK; OCHOBHAas HJes TeKcTa; (aKTHUUeCKUd MaTepual; aHajdu3 TeKCTa ITyTeM
COTIOCTaBJICHUS UMEIOLIUXCS TOUEK 3pEHUs II0 pacCMaTpUBAaEMbIM BOIIPOCaM; HOBU3HA.

2. Ilpuem NOCTaHOBKHM BOIPOCOB K TEKCTY UMEET CIEAYIOIIHUNA aITOPUTM:

- MEJUIEHHO MPOYUTATh TEKCT, CTApasICh MOHITH CMBICI U3JI0KEHHOTO;

- BBIJICNIUTH KJIIOYEBBIE CIIOBA B TEKCTE;

- MIOCTapaThCs MOHATh OCHOBHBIE MJIEH, OJITEKCT U OO 3aMbICe aBTOPA.

3. Ilpuem Te3upoBaHMS 3aKIIOYAETCS B (OPMYIUPOBAHUU TE3UCOB B BHUJE TOJIOKCHHM,
YTBEPKJICHUH, BBIBOJIOB.

K »romMy MOXHO [00aBUTh M MHBIE NpUEMBl: INpHEM pedepupoBaHUs, IpPUEM
KOMMEHTUPOBAHUS.

BaxxHo#l cocraBisomed J000TO COJMIHOTO HAYYHOTO W3JAHUS SIBISETCS CIHUCOK
JUTEpaTyphl, Ha KOTOPYIO cchblIaeTcs aBTop. [IpM BO3HMKHOBEHHMHM HMHTEpeca K KaKOH-TO
oOcyxzaeMoi B TeKCTe IpobiemMe Bcerja ecTb BO3MOXHOCTb OOpaTUTbCS K CIIHCKY
OTHOCsIIecd K Hel nureparypsl. B sToM ciydae Bcs mpoOiema kak Obl pa3OuBaeTcs Ha
COCTaBJIAIOIIME YACTH, KaXAasd U3 KOTOPBIX MOXKET M3y4aTbCs OTHACIBHO OT Apyrux. IIpm sTtom
BaXXHO HE TEPSTh U3 BUAA OOIIMI KOHTEKCT M HE OIPYXaTbCsl YPE3MEPHO B JI€TaIU, IOTOMY UTO
TaKuM 00pa3oM MO>KHO HE YBUJETh INIaBHOTO.

IloarotoBka K 3K3aMeHy JOJDKHA NPOBOJUTHCS HAa OCHOBE JICKIMOHHOTO MaTepuaia,
MaTepualia IPaKTUYECKUX 3aHATUH ¢ 00s13aTeNbHBIM OOpallleHneM K OCHOBHBIM Y4eOHMKaM I10
Kypcy. OTO TMO3BOJIUT HWCKJIIOYUTh OIIMOKM B TOHMMAaHUM MaTepuana, oOOJerduT ero
OCMBICJICHHE, IPOKOMMEHTUPYET MaTepral MHOIOYMCIEHHBIMH IPUMEPAMHU.

Memoouueckue pekomenoauuu 011 NOO20MOGKU K IK3AMEHY:

Ok3ameH B VIII-m cemecTpe siBisieTcsi GOpMOI UTOTOBOIO KOHTPOJISt 3HAHUHA U yMEHHH
oOyyaromuxcs Mo JaHHON JUCLUIUIMHE, TOTy4YEeHHBIX Ha JIEKIUAX, IPAaKTHYECKUX 3aHATUSAX U B
mpolecce camMoCToATeNbHOW paboThl. OCHOBOM MAJsl ONpENeNIeHUs] OLIEHKU CIYXHUT YPOBEHb
YCBOEHHsI 0Oy4aroIMMUCS MaTepuana, MpeayCMOTPEHHOro JaHHOW pabouelt mporpammoin K
9K3aMeHy JOMYCKAaroTCs CTYAEHTHI, HaOpaBimue 36 u Oosiee GaUIOB MO UTOraM TEKYLIEro U
MIPOMEXXYTOUHOT0 KOHTpoJisl. Ha sk3ameHe cTyaeHT MoxeT Habpath oT 15 10 30 6asmios.

B mepuoa moAroToBKM K 3K3aMeHY OOydaroluecss BHOBb OOpamaroTcs K y4eOHO-
METOUYECKOMY MaTepUally U 3aKpeIUIIOT IPOMEKYTOUHbIE 3HAHUS.

ITonroroBka oOyuaromerocs K 3Kk3aMeHy BKJIIOYAeT TPH dTara:
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— camocTosTeIbHas paboTa B TEUYCHUE CEMECTpa;

—  HENOCPEJICTBEHHAs MOJArOTOBKA B JHH, MNPEIIICCTBYIOIIHME 3K3aMEHY IO TeMaM
Kypca;

— MOATOTOBKA K OTBETY HA 3K3aMEHAIIMOHHBIE BOTIPOCHI.

[Ipn moaroToBke K 3Kk3aMeHy 00ydaroIUMcs LeeCO00pa3HO MCIOJIb30BaTh MaTepUaibl
JEeKIHUH, Yy4eOHO-METOMYECKHE KOMIUIEKChI, HOPMATHUBHBIE JOKYMEHTBI, OCHOBHYIO U
JIOTIOJTHUTEIIbHYIO JTUTEPATYPY.

Ha sk3amen BbIHOCHTCS MaTepuai B 00beMe, IPeyCMOTPEHHOM padouell mporpaMmoi
y4eOHOH TUCIUITIMHBI 32 CeMecTp. DK3aMeH MPOBOIUTCS B IUCbMEHHOH / ycTHOH (hopme.

[Ipu mpoBeneHNM 3K3aMeHa B MUCHBMEHHOU (YCTHOM) (opme, BeIyLIMi MpernoaBaTelb
COCTaBJIIET 3K3aMEHAI[MOHHbIE OWJIEThI, KOTOpbIE BKIIOYAIOT B Ce€Os: TECTOBBIE 3aJaHUS;
TEOpETHUECKUE 3aJaHusl; 3aJaud WM CUTyanuuu. DOpMYIHpOBKA TEOPETUYCCKUX 3aJaHUS
COBMAJAeT ¢ (HOPMYITHPOBKON IEPEeUHs IK3aMEHAIIMOHHBIX BOIIPOCOB, JOBEACHHBIX JI0 CBEICHUS
oOyuarouuxcs HakaHyHE SK3aMeHallMOHHOH ceccun. CojepiaHHe BOIPOCOB OJHOTO Owusera
OTHOCHTCS K Pa3IMYHBIM pa3jieiaM IMPOrpaMMBbI ¢ TeM, YTOObI 00Jiee TIOJTHO OXBATUTh MaTepHall
y4eOHOU TUCIUTIITNHBL.

B aynuTopum, re mpoBOIUTCS YCTHBIM 9K3aMeH, JOJDKHO OJHOBPEMEHHO HaXOIUTHCS HE
0oJjiee MECTH CTYIEHTOB Ha OJHOTO MperoaaBarTess, MpUHUMaloIIero 3k3ameH. Ha moarorosky
OTBETa Ha OUJIET Ha SK3aMeHe OTBOIUTCS 40 MUHYT.

[pu mpoBeeH M MMCEMEHHOTO SK3aMeHa Ha paboTy OTBOAUTHCS 60 MHUHYT.

Pe3ynbrar yeTHOrO (MMChbMEHHOTO0) 3K3aMeHa BEIPKAETCSl OLICHKAMM:

Ouenxa «omauunon—om 91 oo 100 6an106 — TeOpeTUIECKOE COZICPKAHNE Kypca OCBOSHO
TIOJTHOCTBIO, 0€3 TIPOOETIOB, HEOOXOIMMBIE MPAKTHYECKUE HABBIKK PA0OTHI C OCBOCHHBIM MATEPHAIIOM
copmupoBanbl. Bee mpemycMoTpeHHbIe porpamMMoi 00ydeHus! yaeOHbIE 3a/1aH1sI BBITTOTHEHBI, KAYeCTBO
YX BBITIOJIHEHUS OLIEHEHO YMCIIOM OaIlToB, ONTM3KMM K MakcuMaibHOMY. Ha sx3ameHe cryneHt
JIEMOHCTPHUPYET IITyOOKHE 3HaHWSI MPeTyCMOTPEHHOTO POrpaMMOii MaTepHaa, yMeeT YETKO, JJAKOHMYHO 1
JIOTHYECKH TIOCIIEZIOBATENBHO OTBEYATh HA MIOCTABIIEHHBIE BOIPOCHI.

Ouenka «xopouto» — om 81 0o 90 6ann06 — TeopeTIecKoe CoaiepkaHre Kypca OCBOSHO,
HE0OXO0TMMbIE MPAKTHUECKHE HABBIKK PaOOThI C(hOPMHUPOBAHBI, BBINOIHEHHBIE YAeOHBIE 3aJaHUs COJICpyKaT
He3HauMTelbHbIE OMOKU. Ha sK3aMeHe CTy/IeHT IEMOHCTPUPYET TBEPZOE 3HAHKSI OCHOBHOTO
(porpamMMHOro) MaTepuaa, yMeeT YeTKO, IPaMOTHO, O€3 CYIIECTBEHHBIX HETOYHOCTEH OTBEYaTh Ha
TIOCTABJIEHHbIE BOIIPOCHL

Ouenka «yooenemeopumenvho» — om 61 0o 80 6annoe — TEOPETUUYECKOE COJCPKAHUE
Kypca OCBOEHO HE IMOJIHOCTHbIO, HEOOXOIUMbIE MPAKTUYECKUE HAaBBIKU PabOTHI c(HOPMUPOBAHBI
YaCTUYHO, BHITIOJIHEHHBIE y4eOHbIE 3aJjaHusl coJiepKaT rpyobie omulOku. Ha sk3amene cryaeHT
JEMOHCTPHUPYET 3HAHWE TOJHKO OCHOBHOIO MaTepuania, OTBETHI COAEpKAaT HETOYHOCTH, clabo
apryMeHTHPOBAHbI, HAPYIIEHA MOCIEeI0BATEIbHOCTD U3JIOKEHHS MaTepHana

Ouenka «neyooenremeopumenvhoy — om 36 00 60 6anrn106 — TEOPETUUECKOE
Collep’)KaHHWE Kypca HE OCBOCHO, HEOOXOJMMble TMPAKTUYECKHE HaBBIKM pabOThl He
chopMUpOBaHbI, BHITIOJTHEHHbIE YUEOHBIE 3a/IaHus COJepkKAT IpyOble OMIMOKH, JOMOJIHUTEIbHAS
camMocCTosITeNIbHAsg padoTa HaJ MaTepUajaoM Kypca He MPHUBEAET K CYIIECTBEHHOMY MOBBIIIEHUIO
KadyecTBa BBIMOJIHEHHUs yueOHbIX 3adaHuil. Ha sKk3aMeHe CTyIeHT IEeMOHCTPUpPYET HEe3HaHUe
3HAYUTENBHON YacTH MPOTPAaMMHOTO MaTrepHala, CYIIECTBEeHHbIE OINMOKM B OTBETax Ha
BONPOCHI, HEYMEHUE OpPUEHTUPOBATHCS B MaTepHalle, HE3HaHME OCHOBHBIX IOHATHI
JUCIUTLTAHBI
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8. MarepuajibHO-TeXHHYECKOe o0ecneyeHne JUCHUIIUHbI

8.1. Tpebosanusa k mamepuanbHO-MEXHUUECKOMY 00ecneueHuIo

Hns peanmzaumu pabodell MporpaMMbl TUCHUIUIMHBI WMEIOTCSI CIIEUUANbHBIE TOMEIICHHS JUIS
MPOBENCHUS 3aHATHH JIEKIMOHHOTO, J1a0OpPaTOPHOTO H MPAKTHYECKOTO THIMA, TPYIIOBBIX |
WHAWBUAYaIbHBIX KOHCYIbTAllMH, TEKYIIEro KOHTPOJS W TPOMEKYTOUYHOW aTTeCTallud, a TaKKe
MOMEIIEHHUS JJISl CaMOCTOATEIbHOW pPa0OThl W IMOMEIIEHHsI A XpaHeHHs M MPOQHUIAKTHYECKOTO
obcnyxuBanus 00opynoBaHusi. CrienHanbHbIe TOMEIIEHHS YKOMILJIEKTOBAHBI CIENNAIN3UPOBAHHOM
MeOeNbIo U TEXHUYECKUMU CPEJICTBa 00yUYeHUsI, CITYKAIMMHU IS IpeICTaBIeHUsT HH(pOpMaIMK OONBIION
ayJUTOPHH.

st mpoBeeHUs 3aHITHI JIEKIIMOHHOIO THIIA HMEIOTCS JEMOHCTpaIlMOHHOe obopyaoBanue. 1o
nuctuiumHe «KpucTammoXxuMusyy UMEIOTCsl TPEe3EHTAllnU 110 OTACIBHBIM TeMaM Kypca, MO3BOJISIONIHE
Haunbosee 3pPEKTUBHO OCBOUTH MPENICTABICHHBIH yueOHBIH MaTepHall.

MartepuaabHO-TEXHIHUECKOE 00ecieueHne JIA00paTOPHBIX 3aHATHH 10 TUCIUTUINHE:

[Tpubop nnst mpoBeneHus daeKTpodopesa
Konaykromerp

pH metp

Becsl TexHnueckue

Pedpakromerp

O6opynosanue LIKII «PeHTreHoBCKast AMAarHOCTUKA MaTEPUATIOB)
KomnakTHbI# HACTOJILHBIN TOpOMIKOBEIA nudpakromeTp D2 Phaser. [IponsBoauTtens:
Bruker AXS, I'epmanust; rox Beimmycka: 2011.

JlazepHbrit ananmu3aTop pasmepa yactuil Analysette 22. [IpousBoautens: Fritsch,
I'epmanus; ron Boimycka: 2011.

PentrenodmroopecuenTHbIN aeMeHTHbIN aHanu3atop Cnektpockan MAKC-GV;
[Ipouzsoaurens: HIIO «Cnekrpony», P®, rox Beitycka: 2004.

[Torenumocrat/ranpBaHoctat PAR 2273; IlpousBoautens: AMETEK, CIIIA; rox
Bbitycka: 2006.

ATomHO-abcopOunonnsiit ciektpometp AA6800; [TpousBoautens: Shimadzu,
I'epmanus; ron Beimycka: 2006.

Onexrpoxumuueckuit komruieke Autolab PGSTAT 30; ITpousBoautens: Eco-Chemie,
lNomnanaus; ron Beimycka: 2003, 2013.

Pabouas cranuus Labstar; [IpouzBoautens: mBraun, ['epmanus; roz Beimycka: 2006.

HK-Dypse cnekrpomerplR-Prestige21; [IpousBoaurens: Shimadzu, ['epmanust; roz
Bbimycka: 2006.

Ckanupyromuii anektpoHHslii Mukpockon Tescan VEGA3LMH ¢ EDX Mukpo3onnom
Ui XuMudeckoro aHanusa. [IpounsBoaurens: Tescan, Yexus; rox Beimycka: 2013.
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8.2. OcobeHHOCMU peanusayuu AUCYUNAUHbLI 018 UHBAAUOAOE U AUY € 02PAHUYEHHbIMU
803MOMCHOCMAMU 300P06bSA

[NA CTyAeHTOB C OrpaHNYEHHbIMM BO3MOXKHOCTAMM 340PO0BbA CO34aHbl CNeLumanbHble
yCN0oBUA ANA NoAyYeHna obpas3oBaHus. B Lenax 4ocTynHOCTM NONYYEHUs BbICLLIETO
06pa3oBaHuMA No o6pa3oBaTe/ibHbIM NPOrpPamMmmMam MHBAIUAAMU U IMLAMU C OFPaHUYEHHbIMM
BO3MOKHOCTAMM 340P0BbA YHMBEPCUTETOM 0becneymBaeTca:

1. AnbTepHaTMBHan Bepcua odMLUMANbHOIO caliTa B ceTu «MHTepHeT» gna cnabosmaawmx;

2. Ana HBaNNAB C HapyLleHUAMM 3peHuns (cnabosunasniume, cienbie) - NPUCYTCTBUE
aCCUCTEHTa, OKasblBatoLlLero obyvatowemyca HeobxoaMMyHo NOMOLLb, Ay6npoBaHMe BCAyX
CNpPaBOYHOMN MHPOPMALMKN O PacnNUCaHUM YYEBHbIX 3aHATUIN; HaUYMeE CPEACTB ANSA YCUNEHUS
OCTaTOYHOrO 3peHus, bpaliNeBCKOM KOMMbIOTEPHOM TEXHUKU, BUAEOYBEINYMTENEN, NPOTPAMM
HEeBW3ya/IbHOro A0CTyNa K MHGOPMaL MK, NPOrPaMM-CUHTE3aTOPOB PEYM U APYIrUX TEXHUYECKUX
CpeacTs npuema-nepesaym yuebHom MHpopmaumnm B 4OCTYNHbIX GopMmax o5 CTYyAEHTOB C
HapyLeHMUAMU 3pEHNS;

3.4nA NHBaAMA0B U NUL, C OrPaHUYEHHBIMW BO3MOXKHOCTAMM 340POBbA NO CNYXY
(cnabocnbiwalume, rnyxme) —3ByKOyCMAMBAIOLLAA annapaTypa, MyAbTUMeAMIAHbIE CPeACTBA U
Apyrve TeXHUYECKne cpeacTBa npuema-nepesadum yuebHom nHdopmaLmm B AOCTYNHbIX
dopmax;

4. inA NHBANMA0B U NNL, C OTPAaHUYEHHBIMW BO3MOXHOCTAMM 34,0P0OBbA, UMEOLWMX HapyLUEHUA
OMNOPHO-ABUTAaTENbHOrO annapaTta, Co34aHbl MaTePUANbHO-TEXHUYECKUE YCI0BUA
obecneymBatoLme BO3IMOXKHOCTb BecnpenATCTBEHHOMO A0CTYNa obyyatowmxca B y4ebHble
nomeLLeHuns, o6 beKTy NMUTAHUA, TyaNeTHble U APYrMe NOMELLEHNA YHUBEPCUTETA, @ TaKKe
npebblBaHWUA B YKAa3aHHbIX MOMELLEHUAX (Ha/IMYMe PaCLUIMPEHHbIX ABEPHbLIX MPOEMOB,
nopy4YHeln 1 gpyrux npucnocobneHni).

O6yl-|arou.|,14ec5| 13 4yncna amy € orpaHM4YeHHbIMMU BO3MOKHOCTAMUM 340P0OBbA
obecneyeHbl SNNEKTPOHHbIMMU O6pa3OBaTeJ'IbeIMM pecypCamum B d)oprv\ax, a4anTUPOBAHHBLIX K
orpaHn4YeHnAaAm nx sgoposBbA.

OOyJaromuMcss ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS  MPEIOCTABISIOTCS
crelManbHble Y4eOHHMKHM U Yy4eOHble mocoOus, HMHas ydeOHas JuTeparypa, CHeIHallbHbIE
TEXHUYECKHE CpeAcTBa OOy4eHHs KOJUIGKTUBHOTO W HMHAWBHUIYalbHOTO TMOJIb30BaHUA,
MPEeIOCTaBICHUE  YCIYr  acCUCTeHTa  (MMOMOIIHUKA), OKa3bIBAIOIIEr0  OOy4arommumcs
HEOOXOMMYI0  TEXHMYECKYI0 TIOMOIb, a TakXke YCIYTd CYpAONEPEeBOTYUKOB U
TU(HIOCYpPIOTIEPEBOTIYUKOB.

a) s C1a00BHIAIIHX:
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- Ha DK3aMEHE IPHCYTCTBYET AaCCHUCTEHT, OKAa3bIBAIOUIMHA CTYAECHTY HEOOXOJAUMYIO
TCXHUYCCKYKO IIOMOIIb € Y4YC€TOM MHIAWBUAYAJIbHBIX OCO6€HH0CT€I\/JI (OH IIoOMOTracT 3aHATHh
pa60qee MCCTO, IEPCABUTATLCA, TPOYUTATh U O(i)OpMI/ITB 3aJaHuC, B TOM YHCJIC 3aIlUChIBadA IO
JTUKTOBKY);

- 3alaHusd 4 BBIIIOJHCHHA, a TaAKKC MHCTPYKIHA O TIIOPAAKE IIPOBCIACHUSA
3ayere/sK3aMeHa 0(OPMIIIOTCS YBEIIMYCHHBIM MPU(TOM;

- 3a4aHus OJId BBITIOJIHCHHS Ha 3K3aMCEHE 3a4UThIBAIOTCSA ACCUCTCHTOM,

- INCBMCHHBIC 3aJJaH1sI BBIIIOJIHAIOTCA Ha 6YMaF€, HAaAUKTOBBIBAIOTCA aCCUCTCHTY,

- o0ecreynBaeTcs UHIMBUIYAIbHOE paBHOMEpHOE ocBeleHue He menee 300 Jrokc;

- CTYACHTY IJid BbBIIIOJHCHHUA 3alaHusaA IIPpU HCO6XOI[I/IMOCTI/I MMpEaAoCTaBIACTCA
YBEJIMYHUBAIOIIEE YCTPOUCTBO;

B) JUIA TJIyXUX U C1a0O0CIIBIIIANINX:

- Ha 3a4yere/PK3aMeHe MPUCYTCTBYET ACCHCTEHT, OKAa3bIBAIOUIMHA  CTYJCHTY
HEOOXOMMYI0 TEXHUYECKYIO MOMOIIH C YIETOM WHIUBUIYAJIbHBIX 0COOCHHOCTEN (OH MTOMOTaeT
3aHATH pa60qee MCCTO, MNEPCABUTATHCA, IMPOYUTATH U O(l)OpMI/ITB 3aJaHue€, B TOM 4YHCIIC
3anuchIBas MO/ AUKTOBKY);

- 3a4eT/3K3aMeH MPOBOIUTCS B MUCBMEHHOU (opme;

- oO0ecrmeunBaeTcss HalWMYWe 3BYKOYCWIMBAIONIEH ammapaTypbl KOJUICKTHBHOTO
MOJIb30BAHMSL, TPH HEOOXOJWMOCTH TIOCTYIAIONIAM TPEIOCTABISIETCS  3BYKOYCHUIHBAFOIIAS
arrmaparypa MHHANBUAYAJIbHOTO IIOJIb30BaHM,

- 10 JKEJIAaHUIO CTYJICHTa DK3aMEH MOXKET IIPOBOJIMTHCS B TIMCBEMEHHOH (opme;

)I) Mg Jig, € HAapYIICHHUAMHKU  OIIOPHO-ABUTATCIIBHOTO  aIlllapara (TSI)KGJ'IBIMI/I
HapyIICHUSIMH JIBUTATENbHBIX (YHKIMHA BEPXHHUX KOHEYHOCTEH WIJIM OTCYTCTBUEM BEpPXHUX
KOHEYHOCTEH):

- THCbMEHHbIE 3aJ[aHMsI BBIMOJIHSIOTCS HA KOMIIBIOTEpPE CO CHEUaTU3HUPOBAHHBIM
MIPOrPaMMHBIM 00ecTeYeHUEM HIIM HaJIUKTOBBIBAIOTCS] ACCUCTEHTY;

- 10 >KEeJIaHUIO CTY/ACHTAa IK3aMEH MPOBOIUTCS B YCTHOU (hopMme.
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JIMCT u3MeHeHuil (AOMOJTHEHMIT)

B paboueii mporpamme aucuumumasl b1.B.05.04 «Kpucrammoxummus»

1o Harnpasienuto noarotosku 04.03.01 Xumus (ITpopunu moarorosku — Opranndeckas

XUMUSA)

Ha 2020-2021 y4eOHBIM rofg

/o

JuemeHnT (myHkT) PII/{

IlepeyeHb BHOCUMBIX U3MEHEHUI
(momoJiHeHwit)

IIpumeyanue

OO6cyx1eHa 1 peKOMEHIOBaHa Ha 3acelaHuu Kadeapbl HEOPraHMueckoi u Gpu3ndeckoit XuMuu
POTOKOJI Ne OT «

3aBenyromuit kadenpoit

»

2020 r.

X.b. Kymixos
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Hpunoxenue 2

Pacnpenesienne 02J1710B TEKYIIEro U py0e:KHOT0 KOHTPOJIsI

Non Buo konmbosis Cymma bannos
/n P Oowan cymma | 1-a mouxa 2-1 mouxka | 3-1 mouka
Hocewenue 3anamuii 00 10 6annoe 00 3 0. 00 30. 0o 4e.
Texywuii Konmpoan: 00 30 6annos 00 106. 00 106. 00 106.
Omeem Ha npaKmuyecKux om () 009 6. om0 0036.| om0Ooo36. | om0oo 3 6.
3AHAMUAX
Boinonnenue aabopamopuelx | 10 12 Gannos 4 0. 4 0. 4 0.
pabom
Boinonnenue  camocmosmenvuvix
3a0anuii (pewienue 3aoay)
om () 0096. om00036.|om00o36 |om0odo36
Hanucanue Kypcoeoii pabomut
om () 0096. om00036. | om00o36 |om0oo36
Pybexcnotii Konmpo.ip 00 30 6annos 00 10 6. 00 106. 00 106.
TECTHPOBAHHE ot 0- 1o 96. ot 0- 10 36. | ot 0- 70 36. | ot 0- 10 30.
KOJUTOKBUYM ot 0 1o 126. or01046.| orO0mo46.| or0mo406.
Hmozo cymma mexkyuiezo u
pybesuciozo Konmpons 00 706anno6 00 236. 00 236 00 246
OIlEHKA «YI0OBJIETBOPUTETHLHO
He meHee 36 0. He MeHee 12 | He meHee 12 HE MeHee
0. 0 126
OI[EHKA «XOPOII0» Menee 70 6.
(51-696.) Meree 23 6 | Mernee 23 6 | MeHee 240
OIIEHKA «OTJIHYHOY
He menee 70 0. He meHee 23 | He meHee 23 HE MeHee
0. 0 246
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Ipnaoxenue 3

Llxana oyenuganus naanupyemuix pe3yibmanmos 0oyuenus

Texymmii 1 pyOexHbIN KOHTPOJIb

CemecTp Ikana oueHUBaHUA
0-35 danioB 36-50 6an0B 51-60 6annoB 61-70 6annoB
Bropoii | Yactuunoe mnoceuienue | Ilonnoe ninm yactuynoe | IlonHoe umu | IlomHoe
ayIUTOPHBIX  3aHATHIL. | MOCeIIeHne JacTUYHOE MOCEIIeHN e
HeynosnerBoputenbHoe | ayIUTOPHBIX — 3aHATHH. | TMOCELIEHHE ayJIUTOPHBIX
BBIIOJIHEHUE YactuuHoe ayJUTOPHBIX 3aHATHUH.
JOMAIITHET O 3aJIaHMS. | BBIIIOJHECHUE 3aHSITHN.
[Inoxast TOATrOTOBKAa K | OMAIIHETO  3aJaHus. Iomoe
0ayuIbHO-peHTHHTOBBIM | YacTuuHOe IlonHoe BBIMOTHCHHC
MCPOIIPUATHAM. BBIITOJTHCHHEC 3aJIaHI/II71 BBITIOTTHCHUC AOMANIHETo
CTyneHT He | 11 camocrositenpHoi | AOMAIIHEro 3a/laHHL.
JomycKaeTcs K | paboTsl, TecTOBBIX | SA/AHMA. BomonHenne
IIPOMEKYTOUHOU 3aJaHUM, OTBETHI Ha BhITOTHeHMe 3ajanin A
arrecraiuu KOJIJIOKBUYME Ha o CaMOCTOATCIBPHOU
3a1aHui JUTS
OLIEHKY paboTsl,
CaMOCTOATEIBHON | 1o roppix
«YILOBJIETBOPUTEIILHO. A6OThL.  TCCTOBBIX
p > 3aJIaHAi, OTBETHI
3ajaHuiL,  OTBETHL | 1y wommoxamyMe
Ha KOIUIOKBUYME Ha | L. OIICHKY
OLICHKY «XOPOILO». | (((ror o
IIpoMe:kyTOUHAs aTTECTALIUA
Cemectp IlIxama oreHUBaHUS
HeynosnerBoputensHo | Y IOBIETBOPUTEIBHO Xoporio OTan9IHO
(36-60 GanoB) (61-80 GamoB) (81-90 GamoB) (91-100 6amroB)
Bropoit | Ctynent mmeer 36-60 | Cryment umeer 36-50 | CtyneHnt umeer 51- | CtyneHTr umeer 61-

0aJUIOB 11O

TEKYIIEro

OIWH BOITPOC.

0aJuIoB
TEKYIIEero

10

UTOram
PYOEXHOro KOHTpOJIS,

Ha DJBK3aMCHC HC Jal
IIOJIHOT'O OTBE€TAa HH Ha

Crygent umeer 36-45
HUTOraM

PYOSXKHOTO KOHTPOIIS,

0amIoB IO HMTOraM
TEKYIIEro i
PYOSKHOrO KOHTPOJIS,
Ha

OK3aMCHEC Jaj

TTOJIHBIN OTBET Ha
OJJMH BOIIPOC n
YaCTHUYHO OTBCTHJI Ha

BTOPO.

Crynentr umeer 46-60

0amioB IO HMTOraM

60
UTOraM TEKYILETO U

OajuloB 11O

pyOexxHOTO
KOHTPOJIA, Ha
IK3aMEHE nan

IIOJHBIM OTBET Ha
OJMH BOIIpOC n
HYaCTHYHO OTBCTHII

Ha BTOPOM.

Crynent umeer 61

70
UTOraM TEKYLIETO H

OayIoB 10

pyOexxHOTO
KOHTPOJIA, Ha
IK3aMEHE Jan

NOJHBIA  OTBET Ha
o0a Borpoca.
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Ha  9JK3aMeHEe  Jai
MOJHBIA OTBET TOJBKO
Ha OJIUH BOIPOC

TEKYILEro u
PyOSXKHOro KOHTpPOJIS,
Ha  JK3aMeHe  Jal
MOJHBII  OTBET Ha
OTMH  BOIPOC  WJIH
YaCTHMYHO OTBETHJI Ha
o0a Borpoca.

CtygeHT wuMeer 1o
UTOTaM TEKYILEro W
pyOEXHOTO KOHTPOJIS
61-70  OamnoB  Ha
J9K3aMeHe He  Jall
MOJIHOT'O OTBETAa HH Ha
OJTUH BOIIPOC.

— 65 OawioB 1O
HUTOraM TEKYILEro

pyOexxHOrO
KOHTPOJIS, Ha
JK3aMEHe Jan

IOJIHBEIA OTBET Ha
OIMH BOIPOC |
YaCTUYHO OTBETHJI
Ha BTOPOU.
Crynent umeer 66-
70  OammoB Mo
WUTOTaM TEKYIIEro U

pyOexHOro

KOHTpOJIS, Ha
3K3aMEHE Jian
IMOJIHBIN OTBET

TOINBKO Ha OIWH
BOIPOC.
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