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1. e ocBOEHMS TMCIMILTAHBI

OCHOBHO# LIENTbI0 OCBOCHHSI JUCLUILIMHBI SBJISCTCS MOJNYYCHHE 3HAHHH, YMCHUI U HaBBIKOB B
o0JacTu HUCCIICAOBaHUA (1)I/I3I/IKO'XI/IMI/I‘-ICCKI/IX CBOMCTB KUAKOKPUCTAIUVIMYCCKUX HAHOMATCPUAJTIOB JIA
HOATOTOBKH  BBITYCKHHMKOB K  Hay4YHO-HCCIIEJOBATEIBCKOW W Hay4YHO-IIEJaroru4ecKoit
npodecCHOHATBHOMN 1eATETFHOCTH.

2. MecTo ACUMILIUHBI B cTpYKType OIT

JlaHHas JUCHMIUIMHA OTHOCUTCS K 4YacTH 00pa3oBaTeNbHON mporpamMmsl, (opMHUpPYEMOil
YYaCTHHKaMH 00pa30BaTENIbHBIX OTHOIICHHI; SBISETCS AUCHUIUIMHOW 10 BBIOOpY. CTyneHT,
NPUCTYNAIOIIUNA K HM3YyYEHMIO IUCLMIUIMHBL, AOJDKEH 00janaTh 3HAHUSAMH, YMEHUSIMH, HaBbIKaMH,
IIOJIyUEHHBIMH paHee B XOJA€ U3Y4YeHMs JUCHUIUIMH: «COBpPEMEHHBIE METObl HCCIEIOBaHUS
KUAKOKPUCTAUNINYECKUX MAaTEPUATIOBY, «XUMHUYECKAs TEPMOAMHAMUKA PACTBOPOBY.

Jl1s ocBO€HUS TaHHOW AUCUMILIIMHBI CTYJEHT JOJIKEH:

3HAaTh:

- HOMEHKJIaTypy OPTaHUYECKUX COEIUHEHUN;

- OCHOBHBIC TOHATHUA U 3aKOHbl (DPU3MYECKOW M OPraHWYECKOH XUMHM (XUMHUYECKUE CBS3H,
(da3oBbIe M1EPEXO/IbI, ArPETATHBIE COCTOSIHUS, 3aKOHBI TEPMOIMHAMUKH U T.J1.);

- 0COOEHHOCTHU CTPOEHHS apOMaTUYECKHX COCAMHEHU; KOHIETILNIO ME30MEPUH;

YMers:

- QHAJIM3MPOBATh MOJIyYEHHYIO HH(POPMALIUIO U JIeJIaTh 00001Iat0II1e BbIBO/IbI;

- OCYHIECTBJISAITh  IPOEKTHO-UCCIENOBATEIbCKYIO  JESITENBHOCTh B paMKaX  H3ydaeMoi
JUCLUILINHBL,

- XapaKTepu30BaTh U OLIEHUBATH PE3YJIbTATHI, IIOJyYEHHBIE CAMUM COOOH U APYTUMH CTYJCHTaMHU.

Nwmers:

- HaBBIKU BBINOJIHEHMS JaDOPATOPHOI0 IKCIEPUMEHTA 10 XUMHUH;

- IMPAKTUYECKUM OIBITOM BBIIOJHEHUS IPOEKTHO-UCCIENOBATENBCKUX 33aJaHUN M HaIMCaHWs
pedepara;

- HaBBIKM [TOMCKA U NepepaboTKH MpeIMeTHON MH(OpMaIuK 1o u3ydaeMoi mpodieme.

VYcnemHoe 0OCBO€HHE NAHHOW AHUCHUIUIMHBI OyJIEeT CHOCcOOCTBOBAaTH TOTOBHOCTH CTYAEHTOB K
OCBOEHHIO JucIMIUIMH: «HaHomarepuanbl Ha OCHOBE IKUAKOKPHUCTANIMYECKHMX KOMIIO3ULMII,
«/luckoTnueckue ME30T€HbI», MPOXOXKACHUIO IIPOU3BOJCTBEHHBIX MIPAKTUK (Hay4yHO-
uccieioBaTeabekas padboTa, IpeaIuIIOMHAs).

3. [llianupyemMble pe3yJbTaThl 00yUYeHHSs 10 THCIHTIIHHE

3.1. Komnerenuuu, GopMHPOBAHUIO KOTOPBIX CIIOCOOCTBYET AUCHUILINHA

[Tpu OCBOCHUYU TUCIMITIMHBI (HOPMHUPYIOTCS CICAYIONIHE KOMIIETSHIIMUA B cooTBeTcTBUU ¢ DI'OC
BO no 1aHHOMY HaIpaBJICHHIO MTOATOTOBKH:

npodeccronanpele (I1K):

IMK-1 crocobeH HCIoab30BaTh COBPEMEHHBIC MOIXOMAbI K CO3/JaHUI0 HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UITMOHHBIX MaTEPUAIIOB C 33JAHHBIMH CBOMCTBAMHU, & TAKXKE MX MOJU(PHUKAIINN

ITK-2 criocoOeH BBIMOIHATh PACUCTHBIC U KCIEPUMEHTAIBHbBIE HCCIIE0BAaHUS HAHOMATEPHAJIOB,
NPOBOJIUTh MOJCIHUPOBAHUE CBOWCTB HAaHOCTPYKTYPHPOBAHHBIX KOMIIO3UIIMOHHBIX MAaTEepPHajoB C
UCIIOIb30BAHUEM COBPEMEHHBIX METOIOB

3.2. [lepeyens NJIAHHPYEMBbIX Pe3yJbLTATOB O0y4YeHHs] MO AMCIUILUIMHE, COOTHECEHHBIX C
(opMHUpyeMBIMH KOMIIETEHUUAMHU

B pe3ynbraTe 0CBOSHMS TUCHUIUIMHBI 00yYarOIHUICs TOJKEH:

3HATh:
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THITBI MEXXMOJICKYJISIPHBIX B3auMoieiicTBuii B Me3odase (I1K-1);
0c00eHHOCTH (Da30BbIX PABHOBECHH B JKUAKOKpUCTaLTHueckux cucremax (I1K-1);
bu3nKo—XuMHUYECKKe CBOMCTBa yKa3aHHbIx cuctem (ITK-1);
METO/IBI HcciieqoBanus Me3oMopdubx coeauneawuii (ITK-2);
MPOOJIEMBI Pa3BUTHS TEOPHH U MPAKTUYECKOTO MPUMEHEHHS XKUIKkux KpuctamioB (ITK-
1);
yMeThb:
v moaGupaTh METO/IBI HCCIIEA0BAHUS OTEHIUATLHO Me3oMOpdHBIX coenunennit (ITK-2);
v onpenensars Temmeparypbl  (asoBbIX IIEPEXOJOB B ME3OMOP(HBIX  COEIUHEHHAX
pasnmuuabiME MeTogamu (ITK-2);
v\ mpoBOAMTH HMAEHTUDHKAKMIO Me30(ha3 ¢ MOMOINBI METOAA  IOJAPU3ALUOHHOM
tepmomukpockonuu (ITK-2);
v ananusupoBarh (asoBbIE JUAarpaMMbl  JBYXKOMIIOHEHTHBIX CHCTEM C JKUIAKAMH
kpucraiamu (ITK-2).
HMeETh:
v/ HaBBIKM HCIIOJIL30BAHUS B [IO3HABATEIBHON M PO(ECCHOHAIBLHOM IeITEIBHOCTH 0a30BbIe
3HAHUS B 00JaCTH XMMHH KHUJIKUX KPUCTALIOB U MOHATHHHO-TEPMHHOIOTHYSCKUN S3BIK
Hayku o JKK cocrosiaun (ITK-1);
v HaBBIKU IPHMEHEHMs OCHOBHBIX METOJOB MCCIENOBAHUM XxuMuueckux mpoueccos (ITK-
2);
v/ HaBBIKU [IOMCKA U NEpepabOTKH NPEAMETHOM HH(DOPMALMHU 110 U3y9aeMO POOIEME.

AN N NN

4. O0beM U coiepKaHMe TN CHUTITIHHBI

OOBbeM TUCIMILIMHBI COCTABIISACT 2 3aUETHRIX eAMHUIL (72 aKaJeMUYEeCKHX Jaca).

4.1. Conep:xkaHue AUCHUIUVIMHBI 1O pa3genam (TeMaMm), COOTHECEHHOe C BHIAMU U
TPYA0EMKOCTBHIO 3aHATHIi JIEKIIHOHHO-CEMHUHAPCKOI0 THUIA

O0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENbHON pabOThl 00y4aroUlerocs 1o IUCHUILUINHE
yKa3aH B yueOHOM IJ1aHe 00pa30BaTEIbHON MPOTPaMMBI.

Ne Buner 3ansaTuil, mux DopMBI TEKYIIETO
/1 Paznensr (TeMbr) = 00BEM (B ax.uacax, 1o KOHTPOJISl yCIIEBAEMOCTH (110
JIACIUATUINHBI 3 o4HOU opMe 0OyUueHns) ouHOl popMe 0OyUeHN)
GE) 3ansaTus 3ansaTus
© JIeKIHOH- ceMHHap- DopMbl TPOMEKYTOUHOU
HOT'O THIIA CKOT'O THIIa arTecTraluu

1. | BBoaubIi. Benenne B 2 2 Crircok uTepaTypsl
MpoOIeMaTUKy JVCITUTUTAHEI,
MpeaCTaBIeHUE paboueii
MIPOTPaMMBI, OCMBICJICHHUE
TpeOoBaHMit K opraHu3anuu
npoiiecca o0OyueHwus,
CaMOCTOSITEIbHON paboTel u opm
aTTeCTaluu

2. | KontunyanbHas Teopus 2 4 2 KonTponbHas pabota 1
MaKpOCOCTOSIHUS Me30¢a3bl. Twursl (pe3ynbTaThl TECTUPOBAHUS]).
MEXMOJIEKYIIAPHBIX JlaGoparopHast pabota (oT4eT
B3aUMOJICHCTBUIT B Me30MOPQHBIX o pabote)
crcreMax

3. | ®a3oBble paBHOBECHS B CHCTEMax C 2 6 4 KonTponbHas pabora 2
KHUJIKAMH ~ KpUCTAUIaMH.  THIIBI (pe3ynbTaThl TECTUPOBAHUS).
JIBYXKOMIIOHCHTHBIX (hazoBbIX JlaGopaTopuast pabora (oT4er
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qUarpaMM B CHCTEMaxX ME30reH- o pabore)
ME30TeH, ME30reH-HEME30TEH,
ME30TCH-TIPUMECH. DU3HKO —
XUMHYECKHE CBOICTBa
KHUJIKOKPUCTATUTAYECKUX CHCTEM
4. | MeTozpl HCCIIEIOBaHHUS ME30I'€HHBIX 2 4 2 KouTposnbHas paboTa 3
coenuHeHmit. HexoTopbie mpoOsieMsl (pe3ybTaThl TECTUPOBAHUS).
PasBUTHS TCOPUH M TMPAKTUICCKOTO JlaboparopHas paborta (oTyer
TIPUMEHEHUS KUAKUX KPUCTAIIIOB. 10 paboTe)
5. | 3axmounrtenbHeiid. [logsenenue wu 2 2
aHaIn3 MPOMEKYTOUHBIX
pe3yIbTATOB OCBOCHUS TUCIIHTUIAHBI
Hroro 3a cemecTp: 14 12 3ader

4.2. PazBepHyTO€ ONUCAHME CO/IEPKAHNUS TUCUMILJIMHBI IO pa3aejaM (TeMaMm)

Paznen 1. BBoxnbii. BBenenue B mnpoOnemaTuKy AWCLHUIUIMHBI, HpPEACTaBlI€HUE padbodeit
IIPOrpaMMbl, OCMBICIIEHHE TpeOOBaHMI K OpraHU3aIMH Mpolecca 00yueHus, CaMOCTOATEIbHONU PabOThI
U OpM aTTEeCTAIHH.

Pa3znen 2. KoHTuHyanbHass TeOpHs MakKpOCOCTOSHUS Me30¢a3bl. THUIBI MEXMOICKYISIPHBIX
B3aMMOJICHCTBHI B ME30MOP(HBIX CHCTEMAaX.

Ponp MeXMONEKYJApHBIX B3aMMOJEHUCTBUII B OpPraHM3alyyd HAIAMOJEKYJISIPHOM CTPYKTYpbI
Me30(dassbl.

Craructuueckasi TEOpHs CaMOCOTJacoBaHHOTO Mojs (Tteopuss Maiiepa — 3ayme). OCHOBHBIE
MOJIOKEHUSI TEOPUHM CaMOCOTJIACOBAHHOIO IMOJIS JUIS JKMAKUX KPUCTANIOB HeMarhyeckoro tuma. Ee
JIOCTOMHCTBA U HEAOCTaTKU. BO3MOXHOCTh NPHUMEHEHUS TEOPUM CaMOCOIJIACOBAHHOIO TOJSA K
ME30reHaM C XOJIECTEepUYecKUM TUnoM Mme3ogasbl. Pazsutne Teopun Maitepa — 3ayne 'yccencem Ha
CiIy4all B3aUMOJIEUCTBUS XUPAIBHBIX MOJIEKYIIL.

Tumbl MeXMONEKYISIpHBIX B3aUMOACHCTBUII B Me30MOP(HBIX cucTeMax. BaH-nep-BaanbCOBBI
B3aMMOJICHCTBUS (B3aUMOAEUCTBUS YHUBEPCAILHOTO XapakTepa). MexxMoieKyaspHble B3auMOJIEHCTBUS
cneunduyeckoro xapakrepa. JlMnosb-AuMIoNbHOE B3auMmojeicTBue. BonoponHas cBs3b. YcioBus
0o0pa3zoBaHusl BOJOPOHOMN cBsizu 10 bepHanmy. CocTaBisitonue HEPruu BOJIOPOIHON CBSI3U COTIIACHO
KBaHTOBO-MEXaHUYECKUM IMpeacTaBieHusM. Ponp H-cBs3m B oOpa3zoBaHMM HemaTtudeckoil ¢asbl Ha
npUMepax M-H-aJIKUIOKCUOEH30MHBIX KUCIOT U 3aMEIIEHHBIX CTH0a30J10B.

«KoomnepaTuBHbIif» XapakTep pa3pbiBa U MOBTOPHOTO 00pa30BaHUs MEXMOJIEKYISPHBIX CBsi3ed B
Me30MOP(HBIX CUCTEMAX.

PU3NKO-XUMHUYECKUE CBOICTBA, obnajaromue BBICOKOM 4yBCTBUTEIbHOCTBHIO K
MEXXMOJIEKYISAPHBIM B3aUMOJEHCTBUSIM.

Ponb MeXMOJNEKYISpHBIX B3aMMOJAEHCTBUM B (OpMHUpPOBaHUHM (DU3UKO-XMMUYECKUX CBOMICTB
KUJKOKPUCTAJUTMYECKUX MAaTEPUAJIOB JIJIs CPEACTB 00PaOOTKHU M OTOOpaKeHUsT MHPOPMAIIUHU.

Pa3nesn 3. @azoBble paBHOBECUS B CHUCTEMAaX C KUAKUMHU Kpuctamnamu. OU3HMKo — XMMHUYECKHE
CBOMCTBA KUAKOKPUCTATUINYECKUX CUCTEM.

[TpaBuno ¢a3 I'mb0ca misa paBHOBeCHbIX cucTeM. OJHOKOMIOHEHTHasi cuctema. CrabuibHas U
MeTactabuibHas ¢a3pl. dDa3oBble Mepexo/pl MEPBOro U BToporo poaa. [Ipumepsl ¢pa3zoBbIX MepexonoB
IIEPBOIO U BTOPOrO poJa B KUAKOKPUCTALINYECKMX CHUCTEMaX. DBTEKTHUECKOE, MEPUTEKTUYECKOE,
METaTeKTUUECKOE PaBHOBECHS B )KHJIKOKPHUCTAIINYECKUX CUCTEMAX.

@®a30Bble PaBHOBECHSI B CUCTEMAaxX ME30I'€H — ME30I'€H M Me30reH — HemesoreH. OmnpezneneHue
HAKJIOHA T'PaHUYHbBIX JTUHUM Ha ()a30BbIX JUarpamMmax.

Knaccugukaius cucteM Ha OCHOBE TEPMOTPOIHBIX KHUJIKUX KPUCTAIUIOB.

®da30BbIe AarpaMMbl ME3OMOP(HBIX CUCTEM C PA3IMYHON TEPMHUUYECKOM MpeabICTOpUEH.
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TeopeTnueckoMy OIMCAaHMIO M IIOCTPOCHUIO MOJENICH B3aUMOJEHUCTBUS ME3OT€H — HEME3OICH,
Me3oreH — me3zoreH. Mogenu penepa— Jle-lllarenbe, Ban-Jlaapa, perynspHbix pacTBOPOB.

ITIpoueccol mepenoca. ['paaueHThl CBOWCTB. BHIBI MpOLECCOB MEPEHOCA B 3aBUCUMOCTH OT
MPUPOJIBI TPAIUEHTOB: TEIJIOEMKOCTh, U Py3us, BI3KocTb. Bpems penakcanuu.

Bsskoctb. @usnyeckas CyIIHOCTh BS3KOCTH. BUABI BSI3KOCTH: JUHAMHYECKAs, KHHEMATHYECKAs,
XapaKkTepucTuueckas. EQuHHUIBI uM3MepeHHs BSA3KOCTH, WX B3auMHBIM mnepecuer. KoaddunumeHTs
BSI3KOCTH Mbe30oBHYa, Jlecau 1is KUIKOKPUCTAUIMYECKUX BEWIECTB. BpaniaTenbHas BA3KOCTb.

I'panuent ckopoctu. CBsA3b €ro C JUHAMUYECKOW BSI3KOCTHIO. YpaBHeHue HrproToHa.
HbrOTOHOBCKHME ¥ HEHBIOTOHOBCKHE (aHOMAaNbHBIE) KUAKOCTH. D(PPEeKTUBHAS BA3KOCTH. YpPaBHECHUE
[Tyazeitna. [TocrossHHAsS BUCKO3UMETpPA U CIIOCOOBI €€ OMpeIesICHUsI.

Mogenu omnucaHusi TEMIEPATYPHBIX 3aBUCUMOCTEH AMHAMUYECKON BS3KOCTU: aKTHUBALIMOHHAS,
(bIIyKTyallHOHHOTO CBOOOIHOTO 00beMa, KOMOMHUPOBAHHAS.

B3anmMocBsI3b CTpyKTypa ME30T€HHON MOJIEKYJIbI — PEOJIOTUUECKHE CBOMCTRA.

OObeMHbIE CBOMCTBA ME30T€HOB. B3aMMOCBSI3b CTPYKTYpa ME30T€HHOW MOJIEKYNbl — 00BhEMHbBIE
cBoicTBa. OCOOEHHOCTH TEMIIEpaTypHBIX 3aBHCHMOCTEH TUIOTHOCTH B pa3UyHbIX (azax. DOusznko —
XUMHUYECKHE XapaKTEPUCTUKU OJHO- U JIBYXKOMIIOHEHTHBIX ME30MOP(HBIX CHUCTEM, MOJy4daemble Ha
OCHOBE TEMIIEPATYPHBIX 3aBUCUMOCTEM TUIOTHOCTH.

Husnextpuueckue cBoiicTBa mMe30reHoB. Teopust Maiiepa — Meliepa. B3anmocBsi3b CTpyKTypa
ME30T€HHOM  MOJEKYJIbl —  JUDJIEKTPUUECKHE  CBOWCTBA.  JlMdJekTpuueckass  aHU30TPOIUSL.
DJIEKTPONPOBOIHOCTh.  AHHU30TPONUS  BJIEKTPONPOBOJHOCTH. JIMMOJBHBIE MOMEHTBI  MOJEKYI
ME30T€HOB.

Onrtuueckre cBOWCTBAa Me30reHoB. OnTHYecKas aHU30TPONMS B CHUCTEMAX HEMAaTUYECKOro M
X0JIECTEpUYECKOTO TUMOB. CBA3b ONTHYECKOM aHU3OTPONMU U IapaMeTpa OPUEHTAILIMOHHOMN
YHOPAIOYEHHOCTH Me30reHoB. OlieHKa Iapamerpa OpPUEHTALMOHHOM YHOPSAIOYEHHOCTH MOJIEKYJ
ME30r€HOB Ha OCHOBE JIAHHBIX pe(hpakKTOMETPHUH.

Pa3nen 4. Meroapl ucciieoBaHUsI ME30TEHHBIX coequHeHuil. HekoTopsie mpoOieMbl pa3BUTHS
TEOPHH U MPAKTHUYECKOTO MPUMEHEHUS KUAKUX KPUCTAILIIOB.

Metonsl  ompeneneHus —TeMmieparyp  (a3oBBIX MEPEXOJOB:  BHU3yalbHas  IMOJUTEPMUS,
MOJISIpU3AIIMOHHAS TEPMOMUKPOCKOIIHSI, PEHTI€HOCTPYKTYPHBIN aHAIN3, TEPMHUUECKUN aHAIH3.

MeTtoapl uccrnenoBaHus (HU3HKO-XUMHUYECKHX CBOWCTB >KUIKOKPUCTAJUIMYECKUX MaTEpHaloB:
BUCKO3UMETPHS, IWJIATOMETPHS, IUIIHKOMETPHS, METOIbl OMNpENeJCHUsI AUMOIbHBIX MOMEHTOB
ME30T€HHBIX MOJIEKYI B pa3IN4HbIX (hazax, pedpakToMeTpusi.

OCHOBHBIE HAIIPABJICHUS PA3BUTHSI TEOPUH KUIKOKPUCTALITUYECKOTO COCTOSIHHS BEIIECTBA.

[TpoGieMb! B u3yueHUN MexaHu3Ma (ha30BOTro nepexoja Me3odasza — U30TPOMHas )KUIKOCTb.

TpynHoctun moadopa KOMIOHEHTOB JJIsi CO3JaHUS O KHIAKOKPUCTALTUYECKUX MaTepHUalOB C
MIPOTHO3UPYEMBIM KOMILIEKCOM CBOMCTB.

Pa3BuTHE HOBBIX MEPCIIEKTUBHBIX 00JIaCTEN MPUMEHEHHUSI ME30T€HOB B HayKe, TPOMBIIIUIEHHOCTH,
MEJUIIMHE.

Pa3znen 5. 3axmountensHbiil. [loaBeneHrne u aHaIW3 MPOMEXYTOUHBIX PE3YJIbTATOB OCBOCHUS
JTUCLUTIITUHBI.

5. O0pa3oBaTe/bHbIE TEXHOJIOTHU
HpI/I panrsanu IUCHUIIIMHBL <<MCTO}IBI CHUHTC3a XUAKOKPUCTALITNYCCKUX COG)IPIHCHI/If/i»
UCTIOJIB3YIOTCS CIIeyIoIIKe 00pa3oBaTeIbHbIE TEXHOIOTHUH:
- TCXHOJIOTUA PAa3BUTHUA KPUTHUYCCKOI'O MBIIIJICHUA,
- TEXHOJIOTUS Y4eOHOM TUCKYCCUH,
- rpynmnoBast paboTa.
NHdpopMallMOHHbIE TEXHOJIOTUH, MCIIOJIb3yeMble TMpPH OCYLIECTBICHHH 00pa30BaTEIbHOTO
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nmponecca 1o JUCHUILIMHE!
- TCXHOJIOT'MHU CMCIIaHHOI'O O6y‘IeHI/I$[.

6. YueOHO-MeTOAMUYECKOE 0O0ecTieYeHHe CAaMOCTOSITeIbHOH PadoThl 00y4aOIIMXCS

[TIpu camoctosrenpHOU pabore (CPC) crymeHTam mpejyiaractcs HCIONb30BaTh MaTEPUAIIBI
JEKUUH, JTUTEPATypy U3 JOCTYIMHBIX 3JIEKTPOHHO-OUOIMOTEUYHBIX CHUCTEM M Pa3IMYHBIX AJIEKTPOHHBIX
pecypcoB. Tekymas u onepexaromas CPC, HampaBieHHass Ha yriyOJIeHHE W 3aKpelieHUe 3HaHUH, a
TaK)Ke pa3BUTHE MPAKTUYECKUX YMEHHM 3aKII04aeTCs B!

- paboTe CTyIEHTOB C JIGKIIMOHHBIM MAaTE€pPHAIOM, TOWUCKE U aHalu3€ JUTEPaTyphl H
9IIEKTPOHHBIX HCTOYHUKOB MH(OPMALIUHU 0 3aJIaHHOM MTpo0sieMe U BEIOpaHHOW TeMe JT0KJIana;

- IOJATOTOBKE K KOHTPOJBHBIM TECTHPOBAHUSAM, K TEKYIIEMY U UTOTOBOMY KOHTPOJTIO;

- IOAATOTOBKE K 3a4eTy.

MeTtonnyeckuii MaTepuai 1o 00ecre4eHNnI0 CaMOCTOATEIbHOM padOThl CTYAEHTOB IPUBOIUTCS B
npunoxenuu 1 x PII.

7. XapaKkTepHCTHKA OLEHOYHBIX CPEICTB /I TeKYylLlero KOHTPOJISI YCIeBAeMOCTH H
NPOMEKYTOYHOM aTTecTAMU 00yYaIOIIMXCS 110 JMCHHUILJIMHE

B kauecTBe OLIEHOUHBIX CPEACTB JJIsi IPOBEACHUS TEKYILIErO0 KOHTPOJIA BBICTYMAIOT: MUCbMEHHBIE
KOHTPOJIbHBIE pabOTHI, 3amaHusl Uil JabopaTOpHBIX padoT. sl MpoBeIeHHUS WTOTOBOTO KOHTPOJIS —
3a4er.

Pe3ynbTaThl NpOMEKyTOUHBIX M UTOTOBBIX TECTUPOBAHUM OLIEHUBAIOTCS CIEAYIOIIUM 00pa3oMm:

- OTBET BepeH Ha 65% u Oolee - 3aUTeHO;
- MeHee 65%— He 3a4TeHO.

Bonpocel K KOHTpONBHBIM paboTaM M 3agaHus Ha JabopaTtopHble pabOThl HAXOASATCS B
npuiiokenuu 2 k PII B pa3nene «DoH/1 OLIECHOYHBIX CPEICTBY.

8. YueOHO-MeTOAMUYECKOE M HH(POPMAIIMOHHOE 00ecniedyeHne TUCIIHTNTHHBI

OcHoBHasi iMTEpaTypa:

1. da3oBble paBHOBECHS B MHOTOKOMIIOHEHTHBIX CHCTeMax : ydyeOHoe mnocobue / I'.B.
bynunoposa, FO.I'. l'ansamernunos, X.M. fpomeBckas u 1p. ; MUHHUCTEPCTBO 00pa3oBaHMs M HAyKd
Poccun, ®enepanbHOoe rocynapcTBEHHOE OIOKETHOE OOpa30BaTEIbHOE YYPEXKJIECHUE BBICILIErO
npodeccuoHaabHOro oopaszoBanus «Ka3aHckuil HAlIMOHATIBHBIN MCCIEOBATENLCKUN TEXHOIOTHYECKUN
yauBepcuteT». - Kazanp : U3narensctBo KHUTY, 2014. - 168 c. - ISBN 978-5-7882-1549-5 ; To xe
[Onextponnslii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=427846

2. CeipOy C.A. OCHOBBI TEPMOJMHAMUKH KHJIKHX KPUCTAIUIOB : yueOHoe ocoome / C. A. Crip0y ;
WBaH. roc. yu-tr .— HMBanoso : UBI'Y, 2009 .— 90 c.

JlonoJIHUTeIbHAS JTUTepaTypa:

1. Yangpacekap, C. Xunkue xpuctamuisl / C. Hanngpacekap ; nmox pena. A.A. Benenosa, W.I.
Yuctsikosa ; nep. ¢ anri. JL.I'. HlanTeiko. - Mocksa : Mup, 1980. - 343 c. : ui. ; To e [DneKTpoHHBIHA
pecypc]. - URL:http://biblioclub.ru/index.php?page=book&id=483349

Pecypcel nHpOpMalMOHHO-TEIEKOMMYHUKAIMOHHON ceT «HTepHeT»:

Cucrema »5SIEKTPOHHOM MOAJEPXKKH oOpa3oBaTeNbHOr0 mporecca «MoH  yYHUBEPCUTET»
https://uni.ivanovo.ac.ru

[Tpodeccrnonanbuble 0a3bl JaHHBIX U MH(OOPMAIIHOHHO-CIIPABOYHBIE CUCTEMBI:

ObC «YHuBepcureTckas Oubmnorexa ommam» Www.biblioclub.ru

Onekrponnas oudnaunorexa MBI'Y _http://lib.ivanovo.ac.ru

Dnextponnsiii katamor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

Cucrembl moricka HayuHo# uHpopmarmu: http://elibrary.ru/; http://www.sciencedirect.com/
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(Puzmueckas XUMUsI HAHOMATEPUAIIOB)

Caiit HaywyHoro xypHana <« Kuakue KpuUCTAIbI M HMX HPAKTUYECKOE HCIIO0JIb30BAHUE»
http://nano.ivanovo.ac.ru/journal/

[TporpamMHoe obOecrieueHue: omneparronHas cucrema Microsoft Windows, maker oguCHBIX
nporpamm Microsoft Office 365 u LibreOffice, untepuer-6payzep Microsoft Edge u Yandex Browser,
nporpamMMa JUis 3aja4 KBAaHTOBO-MEXaHHYECKOTO MOCIHpPOBaHHMS aTOMHBIX cTpyktyp HyperChem,
0aHK CTPYKTYPHBIX JJaHHBIX OpraHndeckux coeaunHeHui «Kemopumkckas baza Kpucramnorpadudyeckux
Hanasix CCDBy.

9. MatepunajibHO-TeXHHYeCKoe o0ecneyeHue T CIUTIIHHBI

YueOHble ayIUTOPUHU:

- JUIA TIPOBEJCHUS 3aHATUH JIGKLIMOHHOTO THUINA C KOMILJIEKTOM CIEHHAIU3UPOBAHHONW yueOHOM
MeOenM M TEXHUYECKUMH CpEeACTBaMH OOYYEHHs, CIyXKAallUMH JUIsl TNPEeNOCTaBICHUs Yy4eOHOM
uH(popMaluu O0NBILION ayIUTOPUN;

- 7 TpOBEACHUS 3aHATUH CEMUHAPCKOrOo THIA, KOHCYJIbTALUi, TEKYIIEro KOHTPOJIA MU
POMEKYTOYHOU aTTECTAIlMH ¢ KOMIUIEKTOM CHEeIMaIH3UPOBAHHON yueOHON MeOen U TeXHHYECKUMHU
CpeAcTBaMu O0y4YeHHUS.

JlaGopaTopusi, ocHalieHHasi Ja00paTOPHBIM 000PYTI0OBAaHUEM, KOMIUIEKTOM CIICIIHAIIM3UPOBAHHOM
y4eOHOI MeOenu U TEXHUYECKUMU CPEeICTBaMH 00ydeHusl.

[Tomemnienue aJis CaMOCTOSITENILHOM pabOThI, OCHALIEHHOE KOMILJIEKTOM CHEHaTIU3UpOBAaHHON
yueOHOIl Mebenn, KOMITBIOTEPHOM TEXHUKOH ¢ BO3MOKHOCTBIO HOJKIIOUEHHs K ceTu «VHTepHeT» H
obecnieuenuneM gocryna B QOC.

JleMoHCcTpanoHHOE 000OpYJOBaHUE W Y4E€OHO-HAIIAJHBIE MOCOOUsS Ul 3aHATHH JIEKIIMOHHOTO
TUIa, 00ECTICYNBAIOIINE TEMAaTHUECKUE MIUTIOCTPAIIUH: SJICKTPOHHBIE TOCOOUs (TIPe3eHTAINH ).
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(Pusnyeckas XMMHUs HAHOMATEPHUAJIOB)

ABTOp pabodvell NPOrpamMMBl NHCHHMILIMHBI:  JOyeHm Kagedpbl Heopzanuueckoii u
AHANUMUYECKOU XUMUY, Kanouoam xumuveckux nayk @eoopoe M.C.

[IporpaMma paccMOTpeHa W yTBEpXKJIEHa Ha 3aceJaHHU Kapeapbl HEOPraHHYECKOH u
AHAJIMTHYECKOH XUMHUH

« 2P » AU~ 20 /Y., mpotoxon Ne 7,2

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3aceaHus Kadenpsl No OT « » 20 T
CornacoBaHo:

PyxoBonutens OI1 C.A. CripOy

(moamnuce)




