MUHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUMCKOI ®EJEPAIIN
KemepoBckuii rocy1apcTBEHHbIN YHUBEPCUTET
WNHCTUTYT QyHIAMEHTAIBHBIX HayK

p°7ﬂe

g "'/"ﬁ‘r\_ TBFP)K,L—\K)

PaGouas mporpamma TUCIUTUTHHBI

Kpucramxnoxumus

Hanpasnenue noarotoBku
04.03.01. Xumus

HamnpasnennocTs (mpoduiib) MOArOTOBKH
«Du3uueckas Xumusny

KBanudukanus (cTeneHs)
oaxanaep

dopma o0yueHus
ouHas

Kemeposo 2018



PaGouasi mporpamMMa JUCIHILUTHHBI YTBEp)KAeHa YUEHBIM COBeTOM MHCTHTYTa (yHIAMEHTAIBHBIX HAYK
(mpoTokon YuéHoro coBera No oT 20 )

Pabouas mporpamma JHCHIMIUIMHBEI 0100peHa Ha 3aceaHuK Kadeapbl XUMHH TBEPJOTO TEJia U XUMHUE-
CKOr'o MarepuasgoBeaeHus (mpoTokoa No oT 20 )




COEPXXAHUE
1. TlepeyeHp MIAHUPYEMBIX PE3yIbTATOB OOYUYCHHs MO TUCIMIUIMHE, COOTHECEHHBIX C IUIAHUPYEMBIMU
pe3yJIbTaTaMH OCBOCHUS 00PAa30BATEIBHOM MPOTPAMMBI XHMHES ....c.vvevverrireressesseaseaseassessensessesnessessessesseeses 4
2. Mecro qucuuruiHbL B CTPYKTYPE OTTOIT GAKATABPHATA .....ccuveveeiieiriiiiesieeie et 4
3. O0beM AMCHMIUIMHBI B 3a4€THBIX EAMHUIAX C YyKa3aHWEM KOJIMYECTBA aKaJIeMHUYECKHX YacoB,
BBIJICJIEHHBIX Ha KOHTAaKTHYIO palboTy o0ydamoIuxcs ¢ mIpenojaBareieM (IO BHUIAM 3aHATUH) W Ha

CAMOCTOSITEIIBHYIO PAOOTY OOYUAFOTITHIXCS 1.vveeuvvveesrressssesssssesssnesssssssnsesessseessssesssssesssssesssssesssssessnssesssssesnnsnes 4
3.1. O0BEM TUCIUTUIMHEI 110 BUAAM YUICOHBIX 3AHATHI (B HACAX) .eveeuverivreauersireateesieeasesssneasesssnessesssessnnes 4
4. CoaeprkaHue JUCHUILUIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (pa3zesiaM) C yKa3aHHeM OTBEJIEHHOTO Ha
HUX KOJIMYECTBA aKaJeMHUYECKUX YACOB U BUJAOB YUCOHDBIX BAHITHM .....eeivveeveeriieesieeinieesieeenee e sneesneesnee e 5
4.1. Pa3nensl QUCHMIUIMHBL (MOIYJISI) ¥ TPYJOEMKOCTh 110 BUAAM YYEOHBIX 3aHATUH (B aKaJeMHYECKUX
s E Tt ) TR S TSP PP 5
4.2 CopepxaHue JUCHUILIMHBL, CTPYKTYPUPOBAHHOE IO TEMAM (PABHEIIAM) ..oeevvvivrieieeieriesreesreesenesreessneas 5)
5. Ilepeuenp yueOHO-METOIUYECKOrO0 OOECHEUeHHUs AJI CAMOCTOATEIbHOW paboThl 0OYyYaIOIIMXCS IO
D107 063100708 001003 (<0 7
6. DOHI OIECHOYHBIX CpPEICTB Ji1 MPOBEACHUS IMPOMEKYTOUHON aTTECTallMM OO0YyYaromMXCcs 10
D107 063100708 001003 (S 7
6.1 IlepedyeHb KOMITETEHIINH ¢ yKa3aHUEM 3TaNoOB UX (GOPMUPOBAHHS B PAMKAX JTUCHUIUIHHBL. ...........c...... 7
6.2. TUTIOBBIC KOHTPOJIBHBIC 3aTAHUS UITH HHBIC MATCPHAITB .....veevvveesteesireesteesareasseesseesssessssesssesssesssesssnesnes 8
6.2.1. TUIIOBBIE TEOPETUUECKUE BOITPOCBHI K BAUECTY ....uvvreureresreeessresssssesesssesssssesssssesssssessssessssesssssssssssssnnns 8
6.2.2. TunoBoe 3a1aHue MO AaHAINU3Y CTPYKTYPHBIX TUIOB (KOHTPOIbHAst pad0oTa No 1) ....coovvviiiiiciie 8
6.2.3. TumoBoe 3ajaHHWe IO aHAIU3Y CHUMMETPUM U (QOPMBI KPUCTALIUYECKHMX MHOTOTPAHHUKOB
(KOHTPOJIBHAS PAOOTA NC 2) ...ttt sttt nnn e r e nne e e e e ennes 9
6.2.4. TUIOBBIE BOTIPOCHI K 3aLTUTE MO JTAOOPATOPHBIM PAODOTAM ...veevvvieiiireeiireeesireessireessresssssessseessssesssnees 9
6.3. Meronudeckne MaTepHalibl, ONMPEICIISIONINe MPOIEAYPhl OLICHUBAHUS 3HAHUN, YMEHHN, HABBIKOB H
(unu) ombITa ACSITENFHOCTH, XapaKTEPU3YIOLIUE ITAMBI (POPMUPOBAHUS KOMIETCHIIHM ... 9
7. llepeueHb OCHOBHOW U JOIOJHUTENBbHON Y4YeOHOH IJUTEpaTypbl, HEOOXOAWMOH I OCBOEHHS
JOACTTUITIITTHBL (MOJTYIIS) «. vt vvtenteeauteanteessseaseassseeseessseesseeasseebe e e ae e e a s e e em b e e ke e e mb e e b e e em b e e b e e e mn e e nbeeenbeeabeeenneennneennis 10
8. IlepeyeHp pecypcoB HH(POPMAITMOHHO-TEIEKOMMYHHKAIIMOHHON ceTn «MHTepHEeT» (manmee - ceTh
«IHTEepHET»), HEOOXOIUMBIX JJISI OCBOCHUS JUCTIHIIITHHBL. ... .veeuveeteeastiesiressreesineanseessneanseesseeanneessnesnneesnnens 10
9. Metoanveckue yKazaHus i 00yJarOmUXCs IO OCBOCHUIO TUCIIUTIITHHBL .......vveeuveeeireesineesireesneneennns 10
10. Ilepeuens MHGOPMALIMOHHBIX TEXHOJOTHIA, UCIIOIB3YEMBIX MPH OCYIIECTBIECHUU 00pa30BaTEILHOTO
8 T0) i (SToT ot I L (O 0 12 (62012000 11 5 (ST OO OUPRPPPP 12
11. Onucanue MaTepHaIbHO-TEXHUYECKOM 0a3bl, HEOOXOIMMOMN AJIsi OCYLIECTBICHHUS 00pa30BaTEIbHOTO
8 10) i (SToTor: I L (O 00 12 (62012000 11 5 (ST OO OUPRR PP 12
12. VIHbIE CBEACHUS U (FTH) MATEPHAIIBI ......vveeviesteessteeteeassaesseeasseesseeasseesseessseessesanseesseeanneenseesnneesseesnneesseeas 12

12.1. Oco0eHHOCTH peaiu3aIlui JTUCITUTIINHBI 1711 MHBAJIUIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
31 (0]010): 5 PP P PP TR UP R PPPRTOPPRPPRRPPRN 12



1. llepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS MO AUCHUILIHHE, COOTHECEHHBIX C MJIAHUPYe-
MBIMH pPe3yJbTATAMM 0CBOEHHSI 00Pa30BaTeJIbHOM NMPOrpaMMbl XUMMUS

B pesynbsrate ocBoeHust OIIOII GakanaBpuata 00y4aromuics TOJDKEH OBIIAJETh CICAYIOIMUMH PE3yJib-

TaTaMn O6y‘-ICHI/ISI 0 JUCHUIIIINHE:

Konpl xom- | Conepkanue KkommeTeH- | PesynpraT 00yueHus
METECHIINU 05051
OIIK-1 CIIOCOOHOCTBIO  UCIOJIb- | 3HATh: TEOPETUYECKUE OCHOBBI CTPOCHMS BEIECTBA, MPO-
30BaTh IMOJIyYCHHbIE 3HA- | OJIEMbl Pa3BUTHS KPUCTAJUIOXUMHH U PEHTI€HOCTPYKTYPHO-
HUS TEOPETUYECKUX OC- | TO aHAIIM3a,
HOB (YHIaMEHTAJbHBIX | YMETh: OMUCHIBATH CBOICTBA KPUCTANIMYECKUX BEUIECTB U
pa3zesioB  XMMHUU TIPU | OCHOBHBIE 00JIACTH MPUMEHEHUS Ha OCHOBE UX CTPOCHHS.
pemienun  mpodeccuo- | Bragets: MeTononoruei aHalinza KpUCTAIIMYECKOH CTPYK-
HAJTBHBIX 32/1a4 TypblI, OCHOBHBIMH TOJXOJaMH K 3KCIICPUMEHTAIBHOMY HC-
CJIETOBAaHHUIO CTPOCHMSI BEIIECTBA.
IK-3 BIIAJICHUEM cucTeMol | 3HaTh: OCHOBBI (PU3UKH, XUMHH, KpHCTAUIOTpaduu, MaTeMa-
byHIaMEHTAbHBIX  XU- | THKH.
MUYECKHUX MTOHSITHIA, YMeTh: NMPUMEHSATh TEOPETUYCCKHE 3HAHUS IS PEIICHUS
3a/a4 B 00J1acTH HccaenoBanus (a30BOT0 COCTaBa M CTPYK-
TYpbI KPUCTAJUTHICCKUX BEIIECTB.
Bnagetrs: ocHOBaMU TeOpuUM CTPOEHHS BEIIECTBA, TEOPUU
TUGPaKIY, HAaBBIKAMH CTPYKTYpHOTO aHAJIM3a, criocodbaMu
00paboTKN AU PAKIIMOHHBIX TAHHBIX.

2. Mecto mucunniimibl B crpykrype OIIOII 6akanaBpuara

JucuumnmHa «KpucTaloXuMus» OTHOCUTCS K 00s3aTeIbHOM 4YacTH y4yeOHOro LUKiIa AMCLUUIUIMH Oa-
kjaBpuara. Kpuctannoxumus uzydaeT XMMHUYECKYIO0 CTPYKTYPY BECbMa paclpOCTPaHEHHOTO COCTOSIHUS
BEIIIECTBA — KPUCTAJUINYECKOT0, TOITOMY KPUCTAINIOXUMHSI BXOAUT B YMCIO 0A30BBIX XMMHUYECKHX HAyK
KJIACCUYECKOI0 YHUBEPCUTETCKOro 00pa3oBaHUs. 3HaHUS B 3TOM 001acTh HEOOXOIMMBI CIEIMATIUCTAM,
IpexJie BCEro, B 00JACTH TBEPOro Tela M MaTepHaJOBEJCHMs, HO TaKXKe BECbMa IIOJIE3HBI U JPYTUM
CHelualIncTaM-XUMUKaM, TIOCKOJIBKY UCXO/IHbIE BEIIECTBA U MPOAYKTHI XMMHUECKUX MPOLECCOB BO MHO-
I'HX ClTy4yasiX — BellecTBa Kpuctanueckue. VizydaeTcs JaHHas AMCHUIUIMHA Ha 4 Kypce B 8 cemecTpe.
BaxxHoil 0cOOEHHOCTBIO JUCLMILIUHBI SBJISIETCS aKTUBHOE MCIOJIb30BAHUE U YIIIYOJIEHHWE TeX 3HAHWM U
HaBBIKOB, KOTOPbIE CTYACHTHI IPHOOPETAIOT MPU U3YYEHHH MPEALIECTBYIOIINX XUMUYECKUX JUCLHUIUINH,
Takux Kak «O0mas xumusy, «Heopranuueckas Xumus», «XuMudeckas TEpMOJUHAMUKa», a TaKKe JTUC-
UIUTUH  (U3UKO-MaTeMaTuiyeckoro npoduis: «®duznyeckre OCHOBBI MEXaHMKH», «MareMaThdecKuit
aHaJIN3».

JUis yCrenHoro OCBOGHMS TUCHMIUIMHBI O0YYaromMMCs HEOOXOJIUMO 3HATh KJAacChl XMMHUYECKUX Be-
IIECTB, YUYEHHE O XMMHUYECKON CBSI3U, CBOMCTBAa HEOPraHMYECKUX U OPTraHMUYECKHUX BEIECTB, OCHOBHBIE
3aKOHBI TEPMOJIMHAMUKH, OCHOBBI T (HepeHIHaTEHOTO U MHTETPAIbHOTO UCUUCIICHUSI.

[TosryueHHbIe 3HaHUS U HABBIKM HEOOXOIUMBI HE TOJIBKO B UX MOCIEBY30BCKOM MpodhecCHOHaIbHOU Nies-
TEJILHOCTU (XMMHUYECKOE MPOU3BOJICTBO, HAYYHO-UCCIIE0BATEIBCKUE U 3aBOJCKHE JIAOOPaTOpUH, MPEro-
JaBaTeNIbCKasl JesITeNIbHOCTD), HO TAK)Ke MOJIE3HbI B U3YUEHUU IPYTUX (PU3UKO-XUMHUYECKUX TUCIUILIINH,
IPY BBIOJHEHUN BBIMTYCKHOM KBaJTHM(PHUKAIIMOHHON paboThl, MPU MPOXOKACHUHU JallbHEHIero ooyueHus
B Marucrparype «XuMHs TBEPAOro Tela U MaTepHaOBEJCHUE», ACIUPaHType, a TakKe B HaydHO-
UCCIIEIOBATEILCKON paboTe 10 rpaHTaM U HayYHBIM IIPOrpaMMaM.

3. O0beM AUCHHMILVINHBI B 324ETHBIX ¢IMHUIAX C YKA3aHHEM KOJIMYeCTBA aKaJeMHYeCKHX YaCOB,
BbIJICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4yaommxcsi ¢ npenojasaresaemM (110 BUIAM 3aHATHII) M HA
CAMOCTOAITEJIBLHYI0 padoTy 00y4arommxcst

OO01mast TpyA0€MKOCTh TUCHIHUIUIMHA COCTABISET 3 3a4eTHBIX eauHullbl, 108 akagemMuueckux 9acos.

3.1. O0bEM TUCHUILIUHBI 0 BUAAM y4eOHBIX 3aHATHH (B Yacax)

| Buss! yueOHBIX 3aHATHI | O6bem, uac




OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 108

KonraktHas pabota 00yJaromuxcs ¢ npenojaBareneM (1o BUgaM y4eOHbBIX 3aHSITHIA)

AynutopHas pabota (Bcero): 72
B T. YUCJIC:

Jlexuumn 20
CeMuHapBI, IPAKTHYECKUE 3aHATHUS

JlaboparopHbie pabOTHI 20
B T.4. B aKTUBHOM M MHTEPAKTUBHOMN (hopmax 20

Breaynuropnas pabora (Bcero):

KypcoBoe npoekTtrpoBanue

B ToMm uncie- nHIMBUAYyabHAsS paboTa 00yUYaIOMIMXCs ¢ IpenoiaBaTeaeM

CamocrosiTenpHas pabota o0ydaronuxcs (BCero) 68

Bun npomexxyTo4yHO# arTectanuu odydaronierocs (3K3aMeH)

4. Coaep:xkanue JTUCHUIIMHBI, CTPYKTYPHUPOBaHHOE 110 TeMaM (pa3jiesiaM) ¢ yKa3aHueM OTBeJIeHHO-
ro Ha HUX KOJIMYEeCTBA aAKaleMHYeCKHX YACOB M BUI0B Y4eOHbIX 3aHATHI

4.1. Pa3ne bl AMCHMILIMHBI (MOIYJIsI) M TPY/I0EMKOCTH 10 BHIAM y4eOHBIX 3aHATHI (B aKaeMuye-
CKHX Yacax)

Cé( Bupl yueOHBIX 3aHATHH, BKITIOYAs ca-
§ o MOCTOSITENbHYIO PabOTy 00yUaroIuXcs
g U TPYIOEMKOCTD @opMBI  Te-
No 5 é (B yacax) KyIIero KoOH-
. Paznen JAucuurimabl g 2 aylUTOpHbIE y4eO- | cCaMOCTOATENbHAS | TPOJIS  yCIie-
S 2 HBIC 3aHSATHS pabota o00yd4aro- | BacMoOCTH
BCETO JICK- rnpakruye- | HIUXCA
UU CKue 3a-
HSTHSI
1. | Beenenme u pemierouHas | 28 6 4 18 KOHTpPOJIbHAs
KpucTamiorpadus pabota
2. | 'eomerpuueckue 3akoHO- | 24 2 4 18 KOHTpPOJIbHAs
MEpHOCTH (POpPMUPOBAHUS pabota
KPHCTAJJIOB
3. |Cummerpus u  ¢opma | 26 4 6 16 KOHTpPOJIbHAs
KPUCTAITMYECKUX TeJl pabota
4. | PeHTreHOCTPYKTYpHBIH 30 8 6 16 3ammrTa  Jao.
aHau3 paboThI
4.2 Conep:xanue THCHHUIIMHBI, CTPYKTYPHPOBAaHHOE M0 TeMaM (pa3ejiam)
Neo | HaumenoBanune paszaena | Comepkanue
JUCLUTUIMHBI
1 BBenenue u penerounas kpucramuiorpadus

1.1 | IlpenmMer u 3a1auu KPUCTAITUIOXUMUN

HcTopus craHOBIEHHS KPUCTAJUIOXUMUH, U3ydeHUe nzomMopdusma u nonumopdusma. [Ipenmer u 3ana-
Yl KPUCTAJUIOXMMHH. 3aBUCUMOCTh CBOICTB BeIIeCTBAa OT cocTaBa U cTpoeHus. Kinaccudukanus kpu-
CTaJIJIOB 110 pa3MepaM, CHMMETPHUH U CTPYKType. ATOMHAsI CTPYKTYpa U KPUCTAJUIMYECKAsl PEIIETKA.

1.2. ‘ DneMeHTapHas STYeiKa, TUIIBI PeIETOK

OnemMeHTapHas s4elika, IOHATHE XapaKTEepUCTHKU. S{4eliku NIPUMHUTHUBHBIE U HEIPUMUTHBHBIE. HeonHO-
3HAYHOCTH BBIOOpA AJIeMEHTapHOH sueiiku. @pankeHreiim u bpass — ocHOBaTeNnn TeOpUn KpuCTaILIIMYe-
CKUX pemieTok. Posib cuMMeTpuu, NpsIMBIX YIIoB, oObeMa npH BbiOope sueiiku. [IpaBuia BeiOopa aie-
MEHTapHOMU stueiiku bpasa.

1.3. ‘ OCHOBHBIE 3JIEMEHTBI PELIETKH

OCHOBHBIE 3JIEMEHTHl KPUCTAJUIMYECKON PEIIETKH: Y3JIbl, Y3JIOBBIE PAJbI, Y3JIOBbIE IUIOCKOCTH-CETKH.
VX OCHOBHBIE XapaKTEPUCTUKH. Y3Jbl PEIIETKH M UX KOOpPAMHATHI-MHJEKCHl. BepmmHbl kpuctaiia u




y3JIbl PELIeTKU. Y3JI0BBIE Psiibl — KpHUcTauiorpaduyeckue HampasieHus. [lepuoapl-TpaHcisanuu y3io-
BBIX ps70B. MHIIeKCHI KprcTamtorpaduyeckux HarpasieHHi. Pebpa kpucTasia 1 y310BbIe PSIbL.

14, ‘ Kpucramnorpaduyeckue miocKoCTH

VY310BbIE CeTKM — KpUCTauiorpaduyeckue miockoctu. OpueHTanus IOCKOCTeH. 3aKOH HENbIX YHCeT
I"aton, mapamerpsl Beiicca, nunaexkcsl Muiepa. MHAEKCHl MIIOCKOCTEH U rpaHeil. MeXIIOCKOCTHbIE
paccTosiHUs, 3aBUCMMOCTh OT IMapaMeTpPOB PELIETKH U opueHTanuu (uHaexcoB Musuiepa). KBaapatuu-
Hble (OPMBI: BBIBOJ IJI MPSMOYTOJbHBIX PEIIETOK — POMOMYECKOH, TeTparoHalbHOH, KyOMUYECKOM.
OO6mas kBagpaTuaHas hopma.

JlabopTtaropHble 3aHATHS 110 TeMe «BBeeHne U penieTouHas Kpuctaiorpadus»

HccnenoBanue peneTok Ha NpeaMeT LEHTPUPOBKH.

Omnpenenenne GOpMyIbHBIX €IUHUI] B 3JIEMEHTAPHOU sueiike

Onpenenenne KOOpAUHALMOHHBIX YHCET U KOOPIUHAIIMOHHBIX MHOTOTPaHHUKOB.
Omnpenenennre KOOpaHAT 6a3MCHBIX aTOMOB B CTPYKTYpE KpHCTaJlIa.

2 I'eomeTpruueckre 3aKOHOMEPHOCTH (DOPMHUPOBAHUS KPUCTAIIIOB

2.1. | Xumuyeckast CBS3b B KDUCTAILIAX, Pa3MePhl aTOMOB U HOHOB

XuMHuueckasi CBSI3b B KpucTajuiax: MCTAJUIMYCCKasl, HOHHAA, KOBAJICHTHAA, BaH-ICP-BaaJlbCOBA. Mex-
ATOMHBIC paCCTOAHUA. CucreMbl KPHUCTATNIOXUMHUYCCKUX paJuyCOB: HWOHHBIC, KOBAJICHTHBIC, MCTAJLIIN-
YCCKUC, BAH-JICP-BaaJIbLCOBEI. Pa3Mepr daTOMOB M1 HOHOB U HepI/IO,I[I/I‘leCKaSI CHUCTCMA 3JICMCHTOB.

2.2. ‘ Konuenmus mioTHeHmx ynakoBOK

KoHuenmus mioTHEHIIMX yakoBOK aTOMOB UM MOHOB KaK KECTKUX PABHOBEJIMKHUX IapOB, OCHOBHBIE
TUIIBI YIIAKOBOK: JIBYXCJIOiHasl (TeKcaroHajabHas), TpexciloiiHas (KyOudeckas), 4eTblpexciloiiHasi, oau-
TUNMSL. XapaKTePUCTUKH YIIaKOBOK: TUIIBI IYCTOT (TETpa3ApUUYecKHe, OKTadIpHuecKkue), KO3 PUIEHT
KOMIAKTHOCTU. OCHOBHBIE CTPYKTYPBI € IUIOTHEHIIMMHU yITaKOBKaAMH aTOMOB.

2.3. ‘ TBepabie pacTBOpHI. JlepekThl B KprucTauiax

TBepabie pacTBOpbl. OCHOBHBIE TUIIBI TBEPJBIX pacTBOPOB. Paz0oBble JUarpaMmbl C TBEPABIMU PaCTBO-
pamu. Ilpenensl pactBopuMocTH, 3akoH Berapna. Mopdotpomnnsie psibl. YacTuuHO M30MOp(dHBIE CH-
cTeMbl. JleeKThl KpUCTAIUIMUECKON CTPYKTYPhI: TOU€UHbIE 1€(PEKTHI, IPOTSHKEHHbIE 1e(DEKTHI.

HpaKTI/I‘-IeCKI/IC 3aHATHS 110 TCMEC «FCOMeTpI/I‘leCKI/Ie 3aKOHOMCPHOCTHU (l)OpMI/IpOBaHI/IH KPpUCTAJJIOB»

HccnenoBanue XaPaKTCPUCTHUK IUIOTHEMIIINX YIIAKOBOK B KpHUCTaJIJIaX.

3 CumMmetpus ¥ popma KpUCTATIIMYECKUX TeJ

3.1. | Crepeorpaduueckasi IpoeKLUsl U IEMEHTb CHMMETPUHU

Crepeorpaduueckast mpoeKIys, paBuia nMoctTpoeHus. [IoBOpOTHBIE U OTpakaTeNbHBIE AJIEMEHTHI CUM-
MeTpUH B Kpucrtamuiax. [locTpoeHrne nmpoekiuun 3IeMEHTOB CUMMETpUHU. BepTukanbHOEe M MonmepeyHoe
MOJIOKEHUE OCeH, 0OCOOCHHOCTH TOJIOKEHUS CUMMETPUYHBIX TOYEK Ha MpoeKIuu. CII0KHBIE DJIIEMEHTHI
CUMMETPHUU: 36pKaJIbHO-IOBOPOTHHIE 1 MHBEPCUOHHBIE OCH.

3.2. | B3aumosieiicTBHE DIIeMEHTOB CHMMETPHH

B3aumoneiicTBre (mpou3Be€HUE) IEMEHTOB CUMMETPUHU: HarjsiiHO-rpadudeckuil cnocod (mpu mo-
MOIIM MMOCTPOCHUSI MPOEKIUH), KOOPIMHATHBIA METOJI, IPUMEHEHNE ainredpbl MaTPUUYHBIX Ipeodpa3o-
BaHUM. 3aKOHBI B3aUMOJICHCTBUS 2JIEMEHTOB CHMMETPHH.

3.3. | Knaccel cummerpun

Cxema BbIBOa 32 TOYEUHBIX Tpymil (ki1accoB) cumMMmeTpuu. OCHOBHBIE KJIACChl: MPUMUTUBHBIMN, IEH-
TPaJIbHBIM, aKCHAJIbHBIN, IUIaHAJIbHBIN, IUIaH-aKCHaIbHBIA. CHMBOJIBI TOYEUHBIX TPYNI CUMMETPHUU:
I'pora, Hlendnuca, mexnynaponnsie. [Ipocteie popmbl.

3.4. | Bujsl mpocThix HOpM, KOMOGUHALIMHI

OTKpBITBIE U 3aKpbIThIE MTpOcThie popMmbl. OOmIMe U YacTHBIE npocThie (hopmbl. [locTpoenne raomocTe-
peorpaguuecKux MpOeKIi MpocThIX (hopM H ux reresuc. KomOuHaImu npocTsix Gopm.

3.5. ‘ [loHsATHE O MPOCTPAHCTBEHHON CUMMETPHUH

CuMMeTpHsl KpUCTAJUNIMYECKOH CTPYKTYphl. IIpOCTpaHCTBEHHBIE JIEMEHTBI CUMMETPHUU: IUIOCKOCTH
CKOJIB3SIIIIETO OTPa)KEHUs, BUHTOBbIE OCH. DHAaHTUOMOP)U3M U BUHTOBbIE OocH. [loHsATHE O TpOCTpaH-
CTBEHHBIX ((PeTOPOBCKUX) TpyInax CUMMETpUU. [IpUHIMITBI MEXIyHAPOAHONH CHMBOJIMKU MPOCTPAH-
CTBEHHBIX Ipyni. IIpaBuibHbIE CUCTEMBI TOUEK, CUCTEMBI OOLIME U YaCTHbIE, KPATHOCTh U CUMMETPUs
o3uLMN. POJIb IPOCTPaHCTBEHHON CUMMETPHUU B CTPYKTYPHOM aHAJIM3E.

[TpakTrueckue 3anstus no reme «CummeTpus U GopMa KPUCTALIMUYECKUX TeID»




ITocTpoenue crepeorpaduuecKoil MPOCKITUU

I/ICCHGI[OBaHI/Ie CUMMCTPUHU KPUCTAJUIMYCCKUX MHOT'OI'PaHHUKOB

Ananmuz (I)OpMBI KPpHUCTAINIMYECKUX MHOI'OI'PAHHHNKOB

4 PEeHTreHOCTPYKTYpHBIN aHAIN3

4.1. | PeHTreHoBCKUE JIyYH B TUPpaKIus

PentreHoBckue myun. PaccesHue peHTreHOBCKUX Jiydeld. OCHOBHBIC TPUHITUITBI qrudpakiuu BoH. Ko-
TePEHTHOCTh BOJH, BTOPHYHBIC BOJHBI. JIM(PpPaKIIMOHHBIE METOIBI MCCIEAOBAHUS CTPOCHHUS BEIICCTBA.
WNurtepdepentius u qudpakims.

4.2. ‘ Judpaxiums Ha MOHOKPUCTAILIAX

Hudpaxius Ha enuHUYHOM Kpuctaiuie. Merox Jlays. 3oHanbHbIe KpUBble. MeTo/ BpallleHHsI-KauyaHusl.
MeTo/1bl U3MEpPEHUS IPAMETPOB PELIETKH.

4.3. ‘ Jludpakius Ha KPUCTALTHISCKUX TOPOIITKAX

Hudpakuus kak otpaxenue, popmyna Bynbda-bparra. OcHOBHBIE METOJIBI MONyYEHUS AU(PPaKIHOH-
HOW KapTHHBI B CBETE OTpakaTeNbHON Teopuu audpakunu. Meron nopomka. Pentrenodas3oeiii ana-
3. MeTopl I3MepeHHsl TapaMeTPOB PEIICTKH.

4.4. | MeTogs! onpesieNieHns CTPYKTYpbI

OcHoBHBIE (DAKTOPBI, OMPEEISAIONINEe HHTEHCUBHOCTh AU(DPAKIHMOHHBIX pedIeKCOB (OTpakeHUM): yr-
JoBbIe (DaKTOPBI, (HaKTOP MOBTOPSIEMOCTH, MOTJIOIICHHE, TEII0BOM (hakTop. BeIBOI cTpyKTYypHOTO (hak-
topa. [loHaTHEe 0 MeTo/1ax onpeieleH sl KOOpIMHAT aTOMOB.

JlaboparopHas paboTa 1o TeMe «PEeHTTeHOCTPYKTYpHBIN aHAJIN3»

[TpuroroBneHne 0Opa3IOB s U3MEPEHHS JUPPAKITUOHHOM KAPTUHBI
Peructpanus qudpakiimoHHOW KapTUHBI HA THPpPAKTOMETpE
[TepBuuHnas 06paboTKa AUPPaAKTOrPaMMBbl

Pentrenodasoseiii anamm3

WuauiupoBanue pedIeKcoB U BHIYHUCIICHUE TAPAMETPOB PEIICTKH

5. IlepedyeHnb y4eOHO-MeTOAMYECKOT0 0O0ecneYeHus1 A1l CAMOCTOSITEIbHON PadoThl 00y4aroUXCst
10 JMCHHUIIHHE

PentrenoctpykTypHblil ananus: yue0.-metos. nocodue / Coct. B.M. Ilyraues, B.I'. Jlononos. — Kemepo-
B0, KeMI'V: Ky30accBy3uszaar, 2008. — 52 c.

[Nopaii-Kommi, M.A. OCHOBBI CTPYKTYpPHOI'O aHaJIM3a XMMHUECKUX COEAMHEHMM: yued. mocobue / M.A.
[Mopaii-Kommur. — M. — 1982. — 273 c.

MeTto1bl MCCIIEIOBAHUS CTPYKTYPBI TBEPABIX Ted: yued. nmocodue / FO.M. bacanaes, B.I'. [logonos, A.C.
[TonmaBHoit. — Tomck: n3n. Tomckoro rocnenynusepcurera, 2008. — 136 c.

Kogb6a, JI.M. Pentrenoda3zonsriit ananus: yue6. mocodbue / J.M. Kosoa, B.K. Tpynos. — M.: MI'Y, 1976. —
234 c.

Hononos, B.I'. KomnbrorepHast TecT-porpamMma 10 XapaKTEPUCTUKE CTPYKTYPHBIX THIIOB; aBTOPCKas
pa3pabotka / MHcTanmmpoBano Ha koMmbiotepax gadopatopun PCA kad. XTTuXM.

6. ®oH/ OLICHOYHBIX CPEACTB AJIsl NPOBEACHUS POMEKYTOYHOM aTTecTAlMH 00y4aI0IMXCs 110
AUCHUTLIIUHE

6.1 IlepeyeHb KOMIIETEHIMI ¢ YKA3aHMEM 3TANOB UX (DOPMUPOBAHUSA B PAMKAaX JAUCHHUIIIMHbBI

Neo | Koatponmupyemsie paznensr (Te- | Kog  xoHTponupyemoit | HammeHoBaHME OIIEHOYHBIX
MBbl) JUCHUIUIMHBI (pe3yNabTaThl | KOMIETEHIMH (WIu e€ | cpelcTB
10 pa3zesam) yacTu) u ee (opmynu-

pOBKa

1. | Beegenne u pemerouynas kpu- | [1K-3 Koutponbnas pabota, uH-
ctayuiorpadus TUBUIyaTbHbBIE 3aaHHUS.

2. | l'eomerpuueckue 3akoHomepHo- | OITK-1 Koutponbnas pabota, uH-
cTH (HOPMUPOBAHHSI KPUCTAIIIOB TUBUIYATbHbBIC 3aaHMUS.

3. | Cummerpus u dopma kpuctan- | OIIK-1 KontponbHas pabora, WH-
JIMYECKUX Tell TUBUIYATbHbBIC 3aaHHUS.

5. | JlabopaTopHas pabora mo Pent- | [1K-3 Otyer 1O JA0OPATOPHOU




| T€HOCTPYKTYPHOMY aHATU3Y \ \ pabore, 3amuTa paboTHI.

6.2. TunoBbie KOHTPOJIbHbIE 3aIaHUS WIH MHbIE MATEPHAJIbI

6.2.1. TunoBble TeOpeTHYECKHE BONMPOCHI K 3a4€Ty

HcTopus pa3BUTHS KPUCTAILIOXUMUU.

[Ipenmer u 3agauu KPUCTAILIOXUMHUH. B3aMOCBs3b cOCTaBa, CTPOCHUS U CBOMCTB XUMHYECKHUX BEILECTB.
Crioco0b! ¥ BapHaHTh! KJIacCU(PUKALMKN KPUCTAIUIOB: 110 pa3MepaM, CHMMETPUH, CTPYKTYpeE.
Knaccudukanus o ciMMeTpuu: KaTerOpUH, CHHTOHUH, KJIACCHI, TPYIIIIHI.

[ToHsiTHE O KPUCTAUNINYECKON PEIIETKE U aTOMHOM CTPYKTYPE KPUCTAJULIMYECKOTO BEILECTBA.

[lonarue 00 snemeHTapHOU sueiike. TUIBI sfUeeK MO CUMMETPUU. MHOTOBAapUaHTHOCTH BBIOOpA sUEeK,
IPUMHUTHBHBIE U HEIPUMUTHUBHBIE STUEUKH.

[TpaBuia olHO3HAYHOIO BBIOOPA 3/IEMEHTApHBIX siueek. 14 TUMoB perierok bpasa.

OcCHOBHBIE 3JIEMEHTBI KPUCTAIUIMUYECKON PELIETKU: Y3JIbl, PS/Ibl, INIOCKOCTHU - UX XapaKTEPUCTHUKHU.
Kpucramnorpapudeckue miocKoCTH Kak BakHEHIIUI 35eMeHT pemeTki. Crioco0bl BEIpaXKEHUSI OPUEHTA-
17078

MeXIIOCKOCTHBIE PACCTOSHUS, PETUKYIISIPHAS IJIOTHOCTD, 3AKOHOMEPHOCTH POCTa I'PaHEN.
Kanparuunsie hopmbl. BeIBOA /11 IPSIMOYTONBHBIX PEHIETOK.

WNHuaexcel B IPUMUTHUBHBIX U HEIPUMUTHBHBIX PELLIETKAaX. 3aKOHBI IIOraCaHMsl AJIs LEHTPUPOBAHHbIX sS4e-
eK.

CTpyKTypHBIE TUIIBL: TOHATHUE, KJIaCCU(UKALIMS, OCHOBHBIE XapaKTEPUCTUKH.

CuMMeTpHs KpUCTAJUIOB: JIEMEHTHl CHMMETPUH, 3aKOHBI UX B3aUMOJIEUCTBHUS.

[Ipoctbie ¢GopMBI: MOHATHE, OCHOBHBIE Ha3BaHMS, KIACCU(PUKALMI, POJIb B AUPPAKIUOHHBIX METOAX.
[IpaBuna nocrpoeHust crepeorpauueckoil MPOEKIUH IEMEHTOB CUMMETPUU U IPaHEN KPUCTAILIOB.
[TonsiTie O NPOCTPAHCTBEHHOW CUMMETPUHU: JJIEMEHTHI CUMMETPHUH, IOHITHE O IPOCTPAHCTBEHHBIX
rpynmnax.

XnMHYecKas CBA3b B KpUCTAJUIaX: MOHHAsI, METAJUINYECKAs, KOBaJeHTHAst. CHCTEMBI aTOMHBIX U HOHHBIX
paguycoB.

KoHuemnmus mioTHeHIMX ynakoBOK. XapaKTepUCTUKH YIAKOBOK: CIOHHOCTB, TUIIBI IIYCTOT, KO3(duuu-
€HT KOMITAaKTHOCTH.

[TonsiTHe 0 TBepABIX pacTBopax. M3oMop¢HOe 3amenieHne, pacTBOPbl BHEAPEHHS U BEIYUTAHUS.

JlepexThl KpucTaNIn4ecKOl CTPYKTYpbI: TOUEUHbIE Je(PEKThI, IPOTIKEHHBIE AEPEKTHI.

[TonsiTHE 0 MU paKkIMK BOJIH, UICTOYHUKHU BTOPUYHBIX BOJH Il PEHTIT€HOBCKHX JIydeH.

Hudpakmus - kak uzdbuparenbHoe orpaxenune. opmyna Bymnsga-bparra.

Kpucrannorpagudeckas mioTHOCTb. DKCIIEPUMEHTAIbHOE ONpe/eieHne Yuciaa GOpMyIbHbBIX €UHUI] B
sYEHKe.

CrnoxeHue BOJIH, pacCesIHHbIX aToMaMu. BbIBoJ hopMyIbl Ui pacyeTa CTpyKTYpHOro (akTopa Mo Koop-
JIMHAaTaM aTOMOB.

Kpurepun onieHuBaHus 0TBETOB Ha 3a4yeTe

Jlns 3auera oOyyaronieMycs Mpeajaraercs [sa Borpoca: OfuH o Kpuctamuiorpaduu, Apyroi no peHtre-
HOCTPYKTYPHOMY aHaJIU3y.

OneHka «3adeT» CTaBUTCS, €CJIM OTBEYAIOLIUI 1ajl JOCTaTOYHO MOJIHBIE OTBETHI Ha 00a BOIpoca.

Onenka «He3a4yeT» CTaBUTC, €CIIU, €CIM OTBEYAIOIIMN HE MOYKET OTBETUTHh HA OJMH U3 BOIIPOCOB U EMY
HE NIOMOTAr0T HU MOJCKA3KH, HU HABOSIINE BOIPOCHI.

K 3auery momyckarorcsi o0yyaromuecsi, BHIIOJIHUBIINE BCE MYHKTHI JIAOOPATOPHOH pabOThI U 3al[UTHUB-
1Ime ee.

6.2.2. TunoBoe 3aj1aHue MO0 AHAJIU3Y CTPYKTYPHBIX THIIOB (KOHTpoOJibHasi paboTa Ne 1)

1) Ha3BaHue CTpyKTYpHOIO THIIA.

2) CUHTOHUSI.

3) Tum perrerku bpaso.

4) Yncno popMyJIbHBIX SIUHHUI] B JIEMEHTApHOM sTYCHKeE.

5) KooparHannoHHbIE YKciIa B KOOPAWHAIIMOHHBIE MHOTOIPaHHHUKH.
6) Hanmuune 1 THI IIIOTHEHIIEH YITaKOBKH.

7) 3aceneHHOCTh MYCTOT.



8) KoopauHatbel 6a3uCHBIX aTOMOB.

Jlist ananuza oO0ydarommmMes peyiaraetcsi 2—3 CTPYKTYPHBIX TUIIA, pab0Ta BBIMOIHIETCS Ha KOMIThIOTE-
pax naboparopun PCA xadeapsr XTTuXM ¢ ucnonbp30BaHUEM IIAPUKOBBIX MOJICTICH CTPYKTYPHBIX TH-
TOB.

Kpurepun oueHnBaHusi 0TBETOB 3alPOrPAMMHUPOBAHBI, OLICHKA 3aBUCUT OT CTETNICHH COBIIAJICHUS OTBE-
TOB 0OYYaIOUINXCS C 3aJI0KEHHBIMU CTPYKTYPHBIMH JaHHBIMH.

OrneHka «OTJIMYHOY BBICTABIISICTCS, €CIIM CTEIIeHb COBMAIeHUs cocTaBisieT He MeHee 90%.

OrneHka «XOpOII0» BBICTABISETCS MIPH COBMaaeHHH B nipeaenax 75-90%.

OrneHka «y0BIETBOPUTEIBHOY» BBICTABIISIETCA MIPH cTeleHU coBnaaeHust 60—75%.

6.2.3. TunoBoe 3aaHue MO AHAJIU3Y CHMMETPUH M (GOPMBI KPHCTAIHYECKUX MHOTOTPAHHUKOB
(koHTpOJILHAs1 padoTa Ne 2)

1) Cunronusi.

2) I'pynma (popmyna) cumMmeTpuu.

3) Crepeorpadudeckast MPOCSKIHS 3IEMEHTOB CHMMETPHUHU.

4) 'nomocTepeorpaduueckas MpOSKIHs TPaHeH.

OOyuaronieMycst IpeI0CTaBIIAETCS 3 MOJICIIN KPUCTAUTMYECKAX MHOTOIPAHHUKOB, KaXKIBIH MPaBHIbHBIN
OTBET OLICHUBAETCS B | yCIIOBHBIN OasL.

Kpurtepuu onieHnBaHusi OTBETOB

OrneHKa «OTJIMYHO» BhICTaBisieTcs 3a 8—9 6amos.

OrneHKa «xopoIio» — 3a 6—7 0aioB.

OrieHKa «yAO0BJIETBOPUTEIHLHO» — 32 4—5 OaIIoB.

6.2.4. TunoBbIe BONMPOCHI K 3aIUTE MO JIA0OPATOPHLIM padoTam

OcHOBHBIE THUIIBI PELIETOK, pemeTku bpasa.

[TpuMHUTHBHBIE Y LIECHTPUPOBAHHBIE PELIETKU.

Kpucrannuueckas perierka u nuHaekcsl Musiepa.

KBanpatuunblie GopMbl OPTOrOHAJIBHBIX CUHTOHHMA.

[IpuHIMIBI THAUIMPOBAHUS BHICOKOCHMMETPUYHBIX KPUCTAJUIOB.

Pacuer nmapameTpoB pemieTKy M0 MEXIUIOCKOCTHBIM PAaCCTOSHUSM.

DneMeHTapHble TPUHLIMIIBI U (PaKLIUK.

Ycnosus nudpakuuu no Jlays.

Meropn BpaieHus.

®opmyna Bynbsga-bparra u «oTpaxarenbHas» JUppakius.

PentrenodasoBblii aHamus.

OCHOBHBIE IPUYMHBI ITOracaHuil TU(PAKIIMOHHBIX PedIEKCOB.

3aBUCHUMOCTh CTPYKTYPHOTO (paKTopa OT KOOPAMHAT U UHJIEKCOB Muuepa.

Kpurepun 3amursl 1adopaTopHoil padoThI

PaGora cuntaercs 3anUIIEHHON PHU CIEAYIOUUX YCIOBUSX:

- y4acTHe B BBIIIOJTHEHUN PaOOTHI;

- IPEJJOCTABJIEHUE OTUETA, O(POPMIIEHHOIO B COOTBETCTBUH € y4€OHO-METOJMUECKUMH ITOCOOUAMH K JIa-
60opaTopHBIM paboTam;

- KpaTKHe, HO JJOCTaTOYHO COJEepKATEIbHbBIE OTBETHI HAa 2—3 BONPOCA U3 MPUIIAraeMoro CIHcKa.
[Ipu HeBBIOMHEHUHN TI0O00TO U3 TPEOOBAHUM, MEPEUNCICHHBIX BBIIIE, OCTAIBHBIE MOT'YT OBITh 3a4YTEHBI,
HO paboTa He OyJeT CUMTAThCs 3aIIUILEHHON, TTOKa He OYyT BHIMOJIHEHBI BCE TPEOOBAHMUS.

6.3. Meroanueckue MaTepuaJbl, ONpeAe/IsIIoIMe NPouelypbl OLeHUBAHUS 3HAHUN, YMEHUIA,
HABBIKOB U (MJIM) ONIBITA AEATEIbHOCTH, XapaKTepu3yime 3Tanbl GOpMUPOBAHUS KOMIIETECHIIUI

bamnbHO-peiTHHIOBas CUCTEMA OLIEHKU 3HAHUU

KommMmeHnTapwit Makc. 6amn KommuectBo  CymmapHbIii 0ast
1 Jleknus 2 10 20
2  JlaboparopHas pabora 2 10 20
3  KontponsHas pabora 8 3 24
4  [pyroe Jlon. wHp. 3aaHus 2 8 16



Texymmit 6amn 80
5 3Bauer 20 1 20
Wroroserii 0amt 100

YpoBHM YCBOEHHS MaTepuasa
U c(OPMUPOBAHHOCTU CIOCO-
OOB J1€ATEILHOCTH

KoHKpeTHbIE NEHCTBUSA CTYIEHTOB, CBUACTEILCTBYIOIINE
0 JIOCTHKEHUU JAaHHOT'O YPOBHS

[TepBbiit Pesynbratel 00y4deHHsS CTYIEHTOB CBHJIETEJIBCTBYIOT 00 YCBOEHUH

menbIe 50 6aios MMU HEKOTOPBIX 3JIEMEHTAPHBIX 3HAHUI OCHOBHBIX BOIIPOCOB IO JHC-

«HE32YTEHO» nuruiHe. JlonmyiieHHble OMMOKM M HETOYHOCTH MOKA3BIBAIOT, YTO
CTYJEHTBI HE OBJaJeldl HEOOXOAWMOI cHCTEMOW 3HAHHUU MO AMCLIH-
TUTHHE.

Bropoit JIOCTUTHYTBI YpOBEHb OIICHKH PE3YJIbTaTOB OOYUYEHHS TOKa3bIBACT,

ot 51 no 100 6amtoB 9TO CTYJCHTHI 00Jaal0T JOCTaTOYHOW CHCTEMOW 3HAHHWHA W BIAJICIOT

«3a4TEHOY YMEHUsAMH N0 auciuruinHe. CTyIeHTbl CIIOCOOHBI TOHUMATh U MHTEP-

NPEeTHPOBaTh OCBOCHHYIO HMH(MOPMALUIO, YTO SBISETCS OCHOBOU
yCIEIHOro (hOpMUPOBAHUS YMEHHUI M HABBIKOB JUIs pEeIlIeHHs MPaKTH-
KO-OPUEHTHPOBAHHBIX 3aa4.

7. IlepevyeHb OCHOBHOM M I0MOJTHUTEIbHON Y4eOHOM JTUTEPATYPbI, HEOOXOAUMO¥ 1JI51 0CBOEHUS
JMCHUIIMHBI (MOLYJIs1)

OcHoBHas UTEpaTypa
1. Ilyraues, Banepwuii Muxaiinosuy. Kpucramnoxumus [Tekcr] : yuebnoe mocobue / B. M. Ilyrades ;
Kemeposckuii roc. yu-T. - Kemeposo : [6. u.], 2013. — 103
http://e.lanbook.com/books/element.php?pll cid=25&pll_id=44382
2. bacanaes, Opuit MuxaitioBuy.
Kpucrannodusuka u kpucramuioxumus : yueoHoe mocooue / FO. M. bacamnaes ; KemepoBckuii roc. yH-
T. - Kemepogo : [6. u.], 2014. - 402 c. — Pexxum nocryna: http://e.lanbook.com/book/61407 — 3ari. ¢
9KpaH

JlonosHUTENbHAS JIUTEPATYpA
1. [lonnaBHo#, AHatonuit CtenaHoBud. MHoromepHas kpucramuiorpadus U ee npuMeHeHue B Gpusu-
ke [Tekcr] : yueb. nocobue / A. C. [lonnasHoi ; Kemeposckwuii roc. yH-T. - Kemeposo : [0. u.], 2010. -
242 c.
2. EropoB-Tucmenko, KOpuit Knasnuesuu. Kpucramiorpadus u kpucramnoxumus [Tekct] : yueOHuK
/ 1O. K. EropoB-Tucmenko. - 2-¢ u3a. - M. : Yausepcuret, 2010. - 587 c.
3. Co3unoB, C.A. CTpyKTypHBIE METOJIbI UCCIIEIOBAaHUS KPUCTAIIOB. [DnekTpoHHBIN pecypc] / C.A.
Co3sunos, JI.B. KonecaukoB. — OnekTpoH. gaH. — Kemeposo : KemI['Y, 2012. — 108 c. — Pexum
nocrtyna: http://e.lanbook.com/book/44389 — 3ar. ¢ skpana.

8. IlepeueHb pecypcoB HH(OPMALMOHHO-TEJIeKOMMYHUKALMOHHOM ceTH «MHTepHeT» (1aJ1€ee - ceTh
«MHTEpHET»), HEOOXOAUMBIX /11 OCBOCHUS AUCHHUILINHBI

OOyuaromumecst BIpaBe MOJIb30BAThCS pecypcaMu cetr MHTepHET B Ka4eCTBE JOMOTHUTEIHHOTO MUCTOY-
HUKa 10 CBOEMY YCMOTPEHHUIO.

9. MeToanuyecKkue YKazaHud AJas oﬁyqamumxca 10 OCBOCHHUIO JUCHHUIIJIMHbBI

J1s ycnemHoro OcBOEHHMs JIEKIMOHHOI0 MaTepHajia o0ydJaroluecs JO0JDKHBI MOCelaTh JIGKIUUA U
KOHCIIEKTUPOBATh UX B CHEIHAIbHYIO TeTpaas. O4YeHb MOJE3HO Mepel TeKyIel JIeKIel mTpocMOTpeTh
MaTepuan npeasiayuei. Ilpy KoHceKTHpOBaHUHU CIENYET 3alIUCBIBATH JIUIIb OCHOBHBIE ITOJIOKEHNUS, 1O~
CJIEIOBATEILHOCTh BBIBOJOB 3aKOHOB U YpaBHEHUMN, BOCIPOU3BOAUTH HEOOXOIUMBIE CXEMbl U PHUCYHKHU.
Eciin BO3HMKAIOT BOIPOCHI 110 YaCTU MaTepHaa U HET BO3MOXKHOCTH BBIICHUTH UX Cpa3y, clIeAyeT OTMe-
TUThH OCTaBILIEECS] HEMOHATHBIM U MOCIIE JIEKUUH (B CBOOOAHOE BpeMsi) HAUTH COOTBETCTBYIOIIUN MaTepu-
al B JUTEparype, VIHTepHETe MM BBIICHUTH y IIPENoAaBaTels BO BpeMsl IPAKTUYECKUX 3aHITUN WIN Ha
KOHCYJIbTAIUSX.



IIpu noaAroToBKe K KOHTPOJIbHBIM PadoTaM HEOOXOAMMO MTOBTOPHUTH COOTBETCTBYIOMNN MaTtepual. 1o
KOHTpOJbHOM Ne 1 Hanbosee BaxKHbIE BOIPOCHI:

- HOMEHKJIaTypa CTPYKTYPHBIX THIIOB;

- OCHOBHBIE THUIIBI PELIETOK;

- METOJMKa TOJICYETa YKcIa aTOMOB M (POPMYJIBHBIX €TUHUI] (MOJIEKYIT), MIPUXOASAIIUXCS Ha dJIeMEHTap-
HYIO STYEHKY;

- BBIIBJICHHE IUIOTHEHIIEH YIIAKOBKY;

- OIIPE/ICJICHNE TUIIA IIJIOTHEUIIEH YIIaKOBKH;

- aHAJIM3 3aCEJIIEHHOCTH ITyCTOT;

- KOOPJAMHAIIMOHHBIEC YUCIIa ¥ KOOPAUHALMOHHBIE MHOTOIPAaHHUKH.

[To kouTpONBEHOU paboTe Ne 2:

- IPUHIIMIIBI TTOCTPOEHUS cTepeorpapuueckoil MPOEKIUU 3IEMEHTOB CUMMETPHH;

- TIPUHIMIIEI TIOCTPOCHUSI THOMOCTEpeorpaduyeckoil MPOSKINH TpaHell KPUCTAJUINYECKOTO MHOTOIpaH-
HUKA;

- pa3MHOXKEHHUE TPpaHeH 3JIeMEHTaMH CUMETPHH;

- 0COOEHHOCTH B3aUMOJACHCTBUSI SJIEMEHTOB CUMMETPHUU APYT C IPYTOM;

- KJTaccu(hUKaus MpoCcThIX Gopm;

- OCHOBHBIE THIIBI POCTHIX (HOPM.

Pexomenmyercst Takke BHEYpPOUHOE MOCEIICHUE JTAOOPAaTOPHH C IENbI0 TIOBTOPEHHS MaTepHala 1o u3y-
YEHHUIO KPUCTAJJIOB HA MOJIETISX, UMEIOIIUXCS B JIAOOPATOPHH, MOCKOJIBKY 3TOT HATJISAIHBII MaTepuan He
MOJKET OBITh JIOCTYITHBIM BHE Jaboparopuu. Pexomenmyercst oOpamarbest K mepcoHany jgadboparopun 3a
HEOOXOUMBIMU Pa3bICHEHUSIMU U KOHCYNbTalusAMU. [[pUBeTCTBYETCS TPEHUHT HA KOMIBIOTEpE 1O MPO-
rpaMMe TECTUPOBAHHS, KOTOpasi MO3BOJISET HE TOJIBKO MOBTOPHOE BBHIITOJHEHHE TECTA (B Clyyae Heyaad-
HBIX OTBETOB), HO TaK)K€ BBISIBUTH OLITUOKH MO KaXKJAOMY U3 BApUAHTOB.

IIpu noaAroToBKe K MPAaKTUYECKHM H Ja00PATOPHBIM 3aHATHAM HEOOXOIMMO MOBTOPUTH TEOPETHUYE-
CKYyI0 4acThb KaK II0 KOHCIEKTaM JIEKIMA M Y4eOHHMKaM, TaK W IO COOTBETCTBYIOUIEMY Y4eOHO-
METOIMYECKOMY MTOCOOHIO.

KommnekcHast mabopatopHast paboTa npejacTaBiser co0oi 1enoe ucciaenroBanue. Bo-nepBbix — 3T0 MeTO-
JIbl TIOATOTOBKHU 00pa3la K U3MEPEHUI0 AUPPaKIIMOHHONW KapTUHBI: 0TOOp MPOOBI, H3MeNbueHUE MPOoObI B
CTYIIKE, TOMELIEHNE POOBI B KIOBETY.

Hanee ciemyer cOOCTBEHHO H3MEpPEHHE TUPPAKITMOHHONW KAPTUHBI, KOTOPOE MPOU3BOJUTCS yIEOHBIM Ma-
CTEpPOM, MOCKOJIBKY JOMYCK K PEHTT€HOBCKOM T€XHHKE BO3MOXKEH JIMIIb /ISl COTPYAHUKOB, MPOLIEIIINX
CIENUATBHYIO MOATOTOBKY U MEIUIIMHCKOE oOcienoBanue. Takum oOpa3oM, 3Ta 4acTh padOTHI 3aKJII0Ya-
eTcs B HaOJI0ACHUH 3a JieiicTBUAMHU ydeOHoro Mactepa. CreayeT OTMETHTb, YTO SMU30IMYECKOe MPeObI-
BaHME BOJIM3U paboTaroiiero audpakroMerpa A MoceTuTenell abcooTHO 0€3BpeHO U 6e30macHo, To-
CKOJIbKY MaKCHUMAIIbHBII YPOBEHb MOIIHOCTH JI03bI U3TYYECHUS COCTABISIET BEIMYMHY Ha ypoBHE 2—3 (o-
HOBBIX, a BpeMs IIpeObIBaHMs BOJIM3M anmapara He Oojee mosydaca. Takum oOpa3oMm, K OOBIYHOMY CY-
TouHOMY (hOHOBOMY 00ITyueHuto qobasisiercs He 6onee 3—4%.

Crnenyrouuii 610K — 3T0 epBuyHas 00paboTka qudpakTorpaMM. 3aTeM — OJIHA U3 BaXKHEUIIUX U TUIINY-
HBIX XMMHUYECKHUX 33]a4 — PEHTTeHO(a30BbIid aHATN3 — ONpeAeNieHue MpU MoMoIu 0a3bl AudpakimoH-
HBIX JJAaHHBIX COCTaBa MPOOHI.

Jlanee maTemaTtnueckas oOpabOTKa, BO3MOXHAasI KaK BPYUHYIO, TAK U Ha KOMIIbIOTEpax, HalleIeHHAs Ha
VHINITUPOBAHNE JUPPAKIIMOHHBIX Pe(ICKCOB U MPHUBOASIIIAS K OKOHYATEIILHOMY OTPEICICHUIO TPHHAI-
JIEKHOCTH pedIIEeKCOB TOMY HJIM HHOMY BEILECTBY.

Taxke pa3TMYHBIMU BBIYHCIUTEIBHBIME CIIOCOOAMH OTIPEICISAIOTCS MapaMeTphl PEIISTKH KPUCTATNIe-
CKHX BEIIECTB, BBIYHUCIISETCS UX TUIOTHOCTH JUISI ONpeieieHusl Ynucia GOopMyIbHBIX eIUHHI] B dJIEMEHTap-
HOU sSTYEHKeE.

OcHoBHBIE TpeOOBaHUS K O(OPMIICEHUIO OTYETa IO JadpaTopHOW paboTe cojepiarcs B COOTBETCTBYIO-
eM noco6uw (1. 5).

3auer — 3TO 3aBepuIAIOIEE OLEHOYHOE CPEACTBO IO JUCIUILIMHE, MO3BOJSAIONIEE YTOUYHUTH YPOBEHb
yCBOEHHUA MaTepHana odydaromumucs. [Ipu moaroroske k 3a4yety, B 001eM, peKOMEHIYIOTCS T€ e JeH-
CTBUS, UTO U B CITydae APYTrUX KOHTPOJIBHBIX MEPONPUITUN: TIIATeIbHAS MPOpadoTKa MaTepraa mo KoH-
CHEKTaM JIEKIIMH, y4eOHbIM U y4eOHO-METOIUYECKHUM IOCOOUsM, JPYruM HCTOUYHUKH. Kpome sToro,



HEOOXOUMO BBIJCIUTh Hanbojiee TPyAHbIE pa3Aeibl U CPOPMYIUPOBATH BOMPOCHI MPENOJABATENI0 K
KOHCYJIbTAIIMU TIEPE]T 3a4E€TOM.

10. Hepeqenb I/IH(l)OpMalll/IOHHBIX TeXHOHOFHﬁ, HUCI0JIB3YEMBIX IIPHA OCYLHIECCTBJICHUMN 06pa303a-
TCJABHOI'O IMmpouecca mo TMCHUMIIMHE

Jlekuuu ¢ npuMeHEeHUEeM Claig-pe3eHTaluin.

Pacuetsl o mabopatopubsiM padotam B cpene Excell.

Tect-mporpaMma i aHAIKU3a CTPYKTYPHBIX TUIIOB.

CamocTtosTenpHas padoTa 00ydaromuXcsi U MOATOTOBKA K KOHTPOJIBHBIM MEPOMPHUATHSIM C UCTIOIh30Ba-
HUeM cetu HTepHeT.

11. Onucanue MaTepuaAJIbHO-TEXHNYECKOM 0a3bl, HE00OX0AMMOI1 1JIs OCYILIIECTBJIEHUS 00pa30Ba-
TeJBLHOI0 MPoIecca Mo JMCUUIINHE

Hucnunnuna «Kpucranmmoxumusi» OoikHaA ObITh obecriedyeHa y4eOHO-METOAMYECKON JOKyMEHTaI[Hei
YKa3aHHOH B paszelie 5 naHHO# pabodeil mporpaMMbl; HAOOPOM MOJIeNed KPUCTAIIIMYECKUX CTPYKTYp U
KPUCTAJIMYECKUX MHOTOTPAaHHUKOB, a Takke HEOOXOIUMBIMHU IpuOopaMu (PEHTTEHOBCKUHN TUPAKTO-
METp) ISl TIPOBENICHHUS U3MEPEHUN TU(PAKIIMOHHON KapTHHBI OT KPUCTAJUIOB U OIIPEEIICHUS IapaMeT-
pOB KpHUcTayuTHueckoi pemetku. Coaep:kaHue Kypca JI0JKHO ObITh MpeICcTaBiIeHo B ceTH MHTepHeT nin
nokansHOM cetn KemI'V. Tak ke HeoOXoauM AMCIUICHHBIN Ki1ace (B CTaHAAPTHOW KOMIUICKTALUU) IS
TPEHHUHTa CTYACHTOB MO MPOXO0XJACHUIO TECTOBBIX 33aJJaHUN M CaMOCTOATEIbHOU PadOThI; HOCTYI K CETH
WuTepHer (BO BpeMsi CaMOCTOSITETIbHON MOATOTOBKH); MYJIbTUMEIUIHHOE 00ecTIedeHne sl YTCHHS JIeK-
uid. [Taker oducubix mporpamm: Microsoft Office 2010 (www.microsoft.com) — nunensust KemI'Y nu6o
LibreOffice 5.2 (www.libreoffice.org) — ceoboxato pacrnpoctpansiemoe [10

12. Unble cBeleHUs U (MJIM) MaTePUAJIbI

12.1. OcobennocTH peaimzanuu JTUCHUIIIMHBI IJI1 HHBAJIUAOB U JIMI ¢ OTPAaHUYCHHBIMHU BO3MO’K-
HOCTHMHU 310POBbSA

B mporecce n3yueHus JUCHUIUIMHBL U OCYLIECTBICHUS MPOLETyp TEKYIIEro KOHTPOJIsS YCIIEeBaeMOCTH U
IPOMEKYTOYHOW aTTECTAIMHU JIUI C OTPAHWYCHHBIMHA BO3MOXKHOCTSIMU 3/I0POBbSI IPUMEHSIOTCS IaITH-
poBaHHbIE (OPMBI O0yUYEHHUS ¢ YUETOM WHANBUAYAIbHBIX MCUXO(PHU3UOIOTHYeCKUX ocobeHHocTel. [Tpu
ornpeneneHuu (GpopM mpoBeneHHs 3aHATHI C 00yJarOIIMMUCI-HHBAIMIAMH YIUTHIBAIOTCSI PEKOMEH/Ialluu
JTaHHBIE MO pe3ylbTaTaM MEIUKO-COIMATBLHOM IKCIEPTU3bl, COAepKalluecs B MHIUBUIYaTbHOW MPO-
rpamMMme peadWIMTallid HHBAJIMAA, OTHOCUTEIIEHO PEKOMEHIOBAHHBIX YCIOBUH M BUIOB TPY/Ia.

[Tpu HeoOxomMMOCTH OOydYaroIIMecs W3 YWCIIa WHBATUAOB U JIMII C OTPAHMYEHHBIMH BO3MOXHOCTSMU
3JI0POBBSI TIOJB3YIOTCS CTIENUANTBHBIMUA pa00OYNMU MECTaMH, CO3JaHHBIMU C Y4€TOM HapyIICHHBIX (QyHK-
N U OTpaHUYEHUH )KU3HEAEATEIHLHOCTH.

Jlns nuig ¢ HapyleHHeM 3peHus (CaenbixX U cI1aboBUISAIINX):

- CIIeIUaNIU3UpOBaHHOE cTaloHapHoe padouee mecto InCHUC 201;

- CTICMAIM3UPOBAHHOE cTanoHapHoe padouee mecto DnCUC 221;

- crenraIn3upoBaHHoe MoominbHOEe Mecto DTHOT 301;

- npunTep bpaitng (+I10 ans tpancasiun Tekcra B mpudt bpaitns).

Jlist TuIL ¢ HapyIIeHHeM CiryXa:

- cucteMa HH(pOpPMAaIMOHHAA JJIs ciradocplmamux crannonapHas «Mcrok» C-1U;

- OecripoBO/IHAs 3BYKO3AMMCHIBAIONIAs anmnaparypa KOJIEKTHMBHOTO IMOJIb30BAHUS: PAIHOKIACC (paamo-
mukpogon) «Coner-PCM» PM-3.1.

Jlyist U1 ¢ HapyIIeHHeM OTIOPHO-IBUTATEIHLHOTO anmnapara:

- KOMITBIOTEPHBIN CTOJI JIJIsI JIUI] ¢ HAPYIICHUSIMU OMTOPHO-ABUTATEIIFHON CHCTEMBI C DJIEKTPOITPUBOIOM;

- KJIaBUaTypa C HAKJIATHOU U ¢ KHOTIOYHON MBIIITKOM C PacloIoKeHNEM KHOMIOK CBEPXY AKKOP/I;

- 6ecripoBoHas MbIb Tpek6oa st [TK Logitech M570;

- KJIaBHAaTypa C JHKOWCTUKOM JJIsi BEIOOpA KIIABUIITM HA IBETOBOM IIOJIC.

OcoOeHHOCTH Tpoliecca U3yYeHHs JUCHUILTUHBI U OCYILECTBICHUSI IPOLEAYpP TEKYIEro KOHTPOJIs ycIie-
BAa€MOCTH U IPOMEKYTOUHOU aTTECTAIIHH:

Jlis nmun ¢ HapyIIeHWEeM 3peHUs 3a/1aHusl U MHCTPYKIUU MO UX BBINOJIHEHUIO MPEAOCTABISIIOTCS C YKPYI-
HEHHBIM IIpU(TOM, JJIS CIENbIX 3aJaHus 0OPMIISIOTCS penbedHO-ToueuHbIM mpudToM bpaiinsg unu B
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BHJIC DJICKTPOHHOTO JIOKYMEHTA, JOCTYITHOTO C ITOMOIIBI0O KOMIIBIOTEPA CO CIHEIHAIM3HPOBAHHBIM IPO-
IPAMMHBIM OOCCIICUCHHEM JIJISl CJICTIBIX, JJU00 3a4nThIBalOTCS MM. [Ipu HEoOX0auMOCTH o0OecrieuynBaeTCs
WHMBUIYyaJIbHOC paBHOMEpHOE ocBerieHne He MeHee 300 JIFOKC, MPEAOCTaBiIsSCTCS YBEIMYHUBAOIIEES
YCTPOMCTBO, a TAKXKE BO3MOXKHOCTh MCIIOJIb30BaTh COOCTBEHHOE YBEIMUYHMBAIOIINE YCTPOHCTBO.

JIyist a1 ¢ HapyIICHHEeM cliyxa JUJAKTHYSCKUN Matepuai (Claia-npe3eHTalu: JCKIUH, 3a1aHus U UH-
CTPYKIIMU K MX BBIINOJHCHHUIO) MPEAOCTABIISIOTCSA B MUCBMEHHOH (DOpME WM DJICKTPOHHOM BHJIC IPHU
HeoOxoaumocTr. OOecrieyrBaeTCs HaJIMYMe 3BYKOYCHJIMBAIOIICH aImapaTrypbl KOJJICKTUBHOTO IOJIb30-
BaHUs, NMPU HEOOXOIMMOCTH CTYACHTAM MPEJOCTABIISICTCS 3BYKOYCHJIMBAIOIIAS anmnaparypa WHIABUIY-
QIBHOTO TI0JIb30BaHUS.

JIJIst ML ¢ TSDKEIBIMU HAPYIICHUSAMHU PEYM TEKYIIMA U MPOMEKYTOYHBIA KOHTPOJIb MPOBOAATCS B IMHCH-
MEHHOH (opme.

[Tpr HEOOXOAMMOCTH JIMIIA ¢ HAPYIICHUSAMH JIBUTATEIbHBIX (DYHKIIUH HUKHUX KOHEYHOCTEH BBITIOIHSIOT
JabopaTopHbIe padOTHl Ha 0aze 7 OJIOYHOHN ayJUTOPUHU B Mape ¢ 00ydarimmumMmcs 0e3 OrpaHHuYEHHBIX BO3-
MOKHOCTEH 3/I0POBBS; MMCbMEHHBIC 33JJaHUS BBITIOJHSAIOTCS JUCTAHIMOHHO, IIPH 3TOM B3aWMOJICHCTBHE
¢ npenojasareneMm ocyuectsisercsa yepe3 DMOC; nekuun npoBoAsTcs B 1 ¥ 2 OJIOYHBIX ayJUTOPUSX,
IPAKTUYECKHE 3aHATHS B ayIuTopusax 8 u 2 kopmycoB Kem['VY.

JInst UL ¢ HApYIICHWSMHU JBUTATEIIbHBIX (DYHKIMH BEPXHHUX KOHCYHOCTEH HJIM OTCYTCTBHEM BEPXHHX
KOHEYHOCTEH J1a00paTopHble paOdOThI BBIMOJHSIIOTCS B Mape ¢ oOydaromuMcs 0e3 OrpaHHYCHHBIX BO3-
MOXKHOCTEH 3JI0POBbS; MMChbMEHHBIC 3aIaHKS BBIITOJIHSIIOTCS AUCTAHIIMOHHO, P 3TOM B3aUMOJCHCTBUE
¢ mpenoaaBaresieM ocymecTisercs yepes DMOC; sx3amen caaéres B yCTHOH (opMe.

[Ipy HEOOXOAMMOCTH JIUIy C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS IPEIOCTABIISICTCS JIOIOJIHU-
TEJIBHOE BPeMsl JUIS BBITOJIHEHHUS 33JaHUi U claun 3a4éTa, HO He O0ojiee yeM Ha 0.5 Jaca.

CTyaeHTBI ¢ OrPAaHMYCHHBIMU BO3MOXKHOCTSIMU 370POBBS CIAIOT 3a4ET B OJIHOM ayJUTOPHUH COBMECTHO C
WHBIMH OOYYaIOIIUMUCS, €CIIH 3TO HE CO3J[aeT TPYAHOCTEH /I CTYACHTOB IIPH clladye 3a4éTa.

CTyaeHTBI ¢ OrPaHMYCHHBIMH BO3MOXKHOCTSIMH 37J0POBbS MOTYT B IIpPOLieCCEe OOyUYEHHUS M MPOXOKIACHUS
TEKYIIEr0 ¥ UTOFOBOI'O KOHTPOJIS I0JIb30BAThCSI TEXHUYCCKUMU CPEJICTBAMHU, HEOOXOIUMBIMUA MM B CBSI-
3W ¢ UX UHIUBUAYATBHBIMA OCOOCHHOCTSIMH.

JlomyckaeTcsi IPUCYTCTBUE B ayIMTOPUHU BO BPEMsl CIauu 3a4éTa aCCUCTEHTA U3 4Kcia paboTHUKOB Kem-
I'V wnm npuBIeY€HHBIX JIMI, OKa3bIBAIOIINX CTYJICHTAM C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU 3JI0POBBS
HEOOXOUMYI0 TEXHMUYECKYIO MOMOIIb C YUYETOM WX HWHIUBUAYAIBHBIX OCOOCHHOCTEH (3aHATH pabouee
MECTO, TIEPEIBUTATHCS, TPOUUTATH U OPOPMUTH 3a/IaHNE, OOIIATHCS C TIPETIOAABATEIISIMH ).

Oco0ble yCIIOBHSI MPEOCTABISAIOTCS CTYACHTaM C OTPAaHMYCHHBIMA BO3MOKHOCTSIMH 370POBBSI Ha OCHO-
BaHUU 3asBJICHUS, COJIEPXKAIICTO CBEICHUS O HEOOXOJMMOCTH CO3JaHHS COOTBETCTBYIOIIUX CIEIHATh-
HBIX YCIIOBHH.

CocraButenp paboueii mporpammsl: [Tyraues B.M. — k.X.H., goneHT, goueHt kap. XTTuXM



