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1. Ilesiu OCBOEHUSA TMCHUNIUHBI

OCHOBHOH 11€7IbI0 OCBOEHUS JUCIHUILIIMHBI SBJISETCS MOJYYCHHE 3HAHWM, YMEHUN W HaBBIKOB B
obnactu uccieoBaHus (HU3MKO-XUMUYECKUX CBOWCTB JMCKOTUYCCKUX ME30TCHOB JJISi IOJITOTOBKU
BBIITYCKHUKOB K  HAyYHO-UCCJICIOBATEIbCKOW M  HAyYHO-TIEAArorm4ecko  mpodeccruoHanbHON
JIeSITENLHOCTH.

2. MecTo ACUMILIUHBI B cTpYKType OIT
JucuumnimHa OTHOCHTCA K 00s3aTeNbHOM dacTu oOpas3oBarenbHOM mporpamMmbl. CTyIeHT,
NPUCTYNAOMUNA K W3YYCHHIO TUCHMIUIMHBI, JOJDKEH 00JaiaTh 3HAHWAMH, YMEHHMSMHU, HaBBIKAMHU,
MIOJIyYEHHbIMM paHEEe B XOJ€ H3y4YeHUs JUCHMIUIMH: «COBpPEMEHHBIE METOJAbl HCCIEAOBaHUS
KUJKOKPUCTANIMYECKUX MaTepuanoB», «HaHomarepuanel Ha OCHOBE KHMJIKOKPHUCTAJNIMYECKHX
KOMIO3UIMiy», «JInorpomnueiii me3omopdusm», «OCHOBBI TEPMOIWHAMUKH IKUAKUX KPUCTAIIIOBY,
«CymnpamMoJieKyysipHasi XMMUsSI B CO3JaHUH KUIKOKPUCTAUNINYECKUX MAaTEPUAIIOBY.
J1st ocBOCHUS JTaHHOW JUCHUILTAHBI 00yJalOIIUNACS JOKEH:
3HaTh:
- HOMEHKJIATYPY OPraHUYECKUX ME30MOP(HBIX COCIMHEHHIA;
- OCHOBHBIC TOHSTHA W 3aKOHBI (DU3MYECKOW M OPraHWYECKOH XUMHH (XUMHUYECKHE CBS3H,
¢dazoBbIe MEPexX0/Ibl, arperaTHbIe COCTOSIHUS, 3aKOHBI TEPMOJIUHAMUKH U T.JI1.);
- 0COOEHHOCTHU CTPOEHHS APOMATUYECKUX COEAMHEHUHN, KOHIIEIINIO ME30MEPHH;
YMerTs:
- aHAIM3UPOBATH MOTYYSCHHYIO0 HH(DOPMAIIHIO U JIeJIaTh 0000IAIOIIIE BHIBOIHI;
- OCYILECTBJIATh  MPOEKTHO-UCCIEAOBATENBCKYIO  JIESATEIbBHOCTh B paMKax H3y4daeMoil
JUCLIUIINHBL,
- XapaKTepU30BaTh U OLEHUBATh PE3YJIbTAThI, IOJYyYEHHbIE CAaMUM CO0O0I M IPYTMMHU CTYyIEHTaMHU.
Nwmers:
- HaBBIKH BBIMIOJHEHUS JJAOOPAaTOPHOT O KCIIEPUMEHTA 110 XUMHH;
- IPAKTUYECKHUH OIBIT BBIIOJHEHUS POEKTHO-UCCIIEI0BATEIbCKUX 3aJaHH;
- HaBBIKM MTOKMCKA U MepepabOoTKU MpeaAMETHON HH(OpMaIUK 110 U3ydaeMoi mpobieme.

VYcnemHoe OcBOEHHME JAaHHOM AMCLUUIUIMHBI OyJeT cIocoOCTBOBaTh TNOTOBHOCTH CTYIEHTOB K
IIPOXO0KICHHUIO IIPOU3BOJICTBEHHOM NMPEIIUIUIOMHOM TPAKTUKH U BhINOJaHEHNI0 BKP.

3. [InanupyemMsble pe3yJbTaThl 00yUeHHs MO TUCHUILINHE

3.1. Komnerenuuu, popMHUPOBAHUIO KOTOPBIX CIIOCOOCTBYET TUCIHUIINHA

[Tpu ocBOEHMH AMCUHUILIMHBI (POPMUPYIOTCS CIEAYIOLIME KOMIIETEHIIMU B cooTBeTcTBUU ¢ PI'OC
BO 1o nanHOMY HampaBIeHUIO OATOTOBKHU:

obmenpodeccuonanpusie (OIIK):

OIIK-1 criocoGeH BBIMOMHATH KOMIUIEKCHBIE DKCIIEPUMEHTABHBIE U PAcueTHO-TEOPETHYECKHE
HNUCCICOOBAHUS B I/136paHHOI71 O6J'IaCTI/I XUMHUHU HUJINX CMECKHBIX HaYK C HCIIOJIB30BAaHHUECM COBpeMeHHBIX
npubOpoB, MporpaMMHOro obecreueHus U 6a3 JaHHBIX TPO(HECCHOHATHFHOTO Ha3HAUCHUSI.

3.2. llepeyeHb NJAHHPYEMBIX Pe3yJIbTATOB O0y4YeHUS] MO JAMCUUILUIMHE, COOTHECEHHBIX C
(hopMupyeMbIMH KOMIIETEHIIUSIMHU
B pesynbrare ocBOGHUS TUCIUILTUHBI 00YYaIOLIHiCs JOIKEH:

e 3HATh:
- 0a30BYyI0 TEPMUHOJIOTHIO, OTHOCSIIYIOCS K AuckoTuueckuM JKK cuctemawm;
- CYIIECTBEHHBIE TIPU3HAKH U CTIOCOOBI KJTaCCU(PUKAIINN TUCKOTHIECKIX ME30TECHOB;
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- CTPYKTYpY U cBoiicTBa nuckotudeckux JKK cucreMm, OCHOBHBIE NOHSITHSI, IPUHLIMIIBI U 3aKOHBI,
JIeKalIe B OCHOBE X TEOPETHYECKOTO ONUCAHUS,

- 3aKOHOMEPHOCTH MEXMOJICKYJISIPHBIX B3aUMOJICHCTBUI TpU (POPMHUPOBAHUHU Me30(a3;

- OCHOBHBIE THIBl THUIBI CTPYKTYPHOH OpraHu3anuu Me30(a3 TUCKOTUYECKHX JKUAKHX
KpPUCTAJJIOB;

- BaKHEH e 001aCTH IPUMEHEHUS TUCKOTUYECKUX JKUIKUX KPUCTAIJIOB;

- QITOPUTMBI ITOMCKA U aHAJIM3a JIUTEPATYPhI [0 COBPEMEHHBIM 00JIaCTSIM XHUMHUU,;

e VYMmerTs:

- IPOJEMOHCTPUPOBATH B3aUMOCBS3b MEXAY XUMHUYECKOW IPUPOAOH KOMIIOHEHTOB, HX
CTPOEHHEM, CBOWMCTBaMH U cTpoeHueM u corictBamu KK cucrewm;

- IPOTHO3UPOBATH CTPOCHUE U cBoMcTBa AucKoTHYeckux JKK cucrem;

- IPUMEHATH CIIOKHUBIIMECS MHPOBO33PEHYECKHE €CTECTBEHHOHAYUHbIE IIPEJCTABICHUS B CBOEH
npoeCCHOHAIBHON e TEIHHOCTH;

- AHAIM3UPOBAaTh HAY4YHYIO JIMTEpaTypy C LEJIbl0 MPUMEHEHHUs €€ TMpu OOCYKICHUU
JKCIIEPUMEHTAIIBHBIX PE3YJIbTATOB;

- XapaKTepu30BaTh M OLEHUBAThb pE3YJIbTaThl SKCIEPUMEHTAIBHBIX M TEOPETUYECKUX
UCCIIeI0BaHUM Me30MOP(HBIX CBOWCTB

e limers:

- HaBBIKM HCIOJb30BAHUSA B I103HABATEJIbHOW M MPO(GECCHOHAIBHOW JAEATENbHOCTH 0a30BBIX
3HaHUM B 00JIACTH XUMUH KUJKUX KPUCTAJUIOB, HOHATUHHO-TEPMHUHOJIOTHYECKOro s3blka Hayku o KK
COCTOSIHUY,

- HaBBIKM HCIOJIb30BAaHUSl OCHOBHBIX METOJOB AKCIIEPUMEHTAJIbHBIX UCCIEIOBAHUN XMMHUYECKUX
IIPOLIECCOB;

- HaBBIKM aHAJIM3a ¥ MaTeMaTUYeCKOi 00pabOTKH MOTyYEHHBIX PE3YIbTaTOB SKCIIEPHUMEHTATEHBIX
U TEOPETUUYECKUX UCCIIEIOBAHUM;

- TPaKTUYECKUH OMNBIT TOUCKAa M MepepadOTKH NpPeaMETHOM HHGOpMaluu MO H3ydaeMou
npobieme.

4. O0beM U coep:kaHue TUCHUTLTHHBI

OO0BeM TUCIMIUIAHBI COCTaBiIsIeT 3 3aueTHbIe equHuIlbl (108 akagemuueckux yaca).

4.1. Conep:kanue AUCHUILIMHBI MO pas3genaMm (TeMaM), COOTHECEHHOe C BHAAMH H
TPYAOEMKOCTBIO 3aHATHI JEKIIHOHHO-CEMHHAPCKOI0 THIIA

O0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENbHON pabOThl 0Oy4aroulerocs 1o JUCHUILUINHE
yKa3aH B yueOHOM IIJIaHe 00pa30BaTeIbHOM MPOrpaMMBl.

Ne Buaer 3ansaThii, ux @DOpMBI TEKYILETO
/1 Paznensr (Tembl) = 00BEM (B ak.qacax, 1o KOHTPOJISL YCTIEBAEMOCTH (110
JIACIUATUINHBI 3 o4HOU opMe 0OyUueHns) ouHOH popMe 0OyUeHN)
O-E) 3aHATHA 3aHaTus
© JeKIHOH- cemmHap- DOpMBI TIPOMEKYTOUHOM
HOTO THUIIa CKOT'0 THUIIa arTrecranuu
1. | BBouHbIi. Beenenne B 3 2 Crnncok uTepaTypsl
MpoOIeMaTUKY JCITUTUTAHEI,
npeJcTaBiIeHue paboueii
MPOTPaMMBI, OCMBICJIEHHUE
TpeboBaHUi K opraHu3anuu
rporecca o0yueHus,
CaMOCTOSITEIbHON paboTel U opm
aTTecTaluu
2. | Uctopusi m3y4eHus: JNUCKOTUYECKUX 3 4 4 KonTponbHas pabota 1
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ME30T'€HOB. (pe3ynbTaThl TECTUPOBAHHUA).
TepmoTponHBIiT Me30MOophH3M JlaGopaTopHast pabora (oT4eT
COCAMHEHHH C  JUCKOTHYECKOU o pabore)

(dhopmoii Monekyn (kiaaccudukamnus u

HOMEHKJIaTypa Me3odas,

(hopMHpyeMbIX JTUCKOTHYECKHUMH

ME30Te€HaMH, OCHOBHBIE XUMHUYECKHE

KJIACChI TUCKOTHYECKIX ME30TC¢HOB).

3. | JIuoTponHsIit Me30Mophu3M 3 4 2 KouTposnbHas paboTa 2
COCMHEHUH C JIMCKOTHYECKOU (pe3ynbTaThl TECTUPOBAHUS).
(hopMoit MoeKy JlaboparopHas paborta (oTyer

1o paboTe)

4. | llporHO3UpOBaHHE C  TIOMOIIBIO 3 4 2 KonTponbHas pabota 3

MOJIEKYIIIPHBIX [apaMeTpOB (pe3ynbTaThl TECTUPOBAHUA).
BO3MOXXHOCTH (hopmupoBaHUS JlaboparopHast pabota (OT4eT
KOJIOHYAThIX Me30(]a3 u TUCKOMTHOM o pabote)
HEMAaTUKU PAa3IMYHbIMH  KJIaCCaMMn
OpraHUYECKUX COEIMHEHMM.
DUBHKO-XUMUYECKUE CBOKCTBa
JUCKOTHYECKUX ME30TeHOB,
OTIPEIEIISIONINE UX HCIOIb30BaHHE.

5. SakmounTtenbubld.  IlogBedenne u 3 2
aHam3 MPOMEKYTOUHBIX
PE3YIbLTATOB OCBOCHUA NVCIHUITIIIMHBL

Uroro 3a cemectp: 12 12 3auer

4.2. Pa3BepHyTOe ONMCAHUE COAEPKAHMSA AUCHMILUIUHBI N0 pa3jienaM (TeMam)

Paznen 1. BBoauslii. BBenenue B mpoOnemMaTuky AMCHUMIUIMHBL, MpeACTaBiIeHHE paboueit
IIPOrpaMMbl, OCMBICIIEHHE TPeOOBaHUI K OpraHU3aliH Mpoliecca 00ydyeHus, CaMOCTOATEIbHON pabOThI
U GOpM aTTeCTalHH.

Paznen 2. Vcropuss u3ydeHus JHCKOTMYECKHMX ME30reHOB. TepMOTpomHbI Me3oMopdum
COEMHEHUN ¢ JAMCKOTHYEeCKOW (opMON Mosiekyn (kiaccuukanus W HOMEHKIaTypa Mme3odas,
bopMUpYEMBIX JUCKOTUYECKUMHU ME30T€HaMH, OCHOBHBIE XHUMHYECKHE KJIACChl JUCKOTHYECKUX
Me30reHOB). B3anMOCBSA3b MOJNEKYISAPHON CTPYKTYPHI U JKUAKOKPUCTAUIMYECKUX (a3, GopMupyembix
KaJJaMUTHBIMU Me3oreHamu. Homenknarypa u kiaccuukanus a3 KaJaMUTHBIX Me30reHoB. BiusHue
0COOEHHOCTEH MOJIEKYJISIPHOTO CTPOEHHS Ha NpOsiBIEHHE Me30MOp¢HBIX cBoicTB. KamamutHble
MOJIEKYJIbI C HApYIIEHHOHN JTMHEHHOCThIO. TepMOTpomHbI Me30MOp(hU3M COSTMHEHUH C JUCKOTHIECKOM
dopmoit monekyin. Knaccudukanus u HoOMeHkiIaTypa Me3zoda3, (OpMHUPYEMBIX IUCKOTHYECKHUMHU
Me3oreHaMd. OCHOBHBIE ~ XHMHUYECKHME  KJIACChl  JIUCKOTMYECKMX  Me3oreHoB. IIpomsBogHble
LIECTUYWICHHBIX [IUKJIOB C HACHIIICHHBIM.

Paznen 3. KamamutHble W mIIaHKOOOpa3HbIE JIMOME3OT€Hbl M OCHOBHBIE THIBI HX
HAJMOJIEKYJSPHBIX YHNAKOBOK B JjHoMe3odasax. [lpeamuinenispHble accoluarbl M TMOIUMOPPUM
mutemt. [lomumopdpusm nmome3odas. XpoOMOHHYECKHE JHOME3OTeHbl W THIBI HX JHOMe30(da3s.
JInotponHeiii Me3oMOpPHU3M THAPOPUIBHBIX AMUCKOTUYECKMX ME30T€HOB B BOJHBIX CHUCTEMax U
HOJISIPHBIX OpraHuueckux pactBoputensx. [IpousBonnsie Tpudenunena. [IpouszBoansie ¢pranonnanuHa
u noppuHa. CrnekTpaiabHble XapaKTEpPUCTUKH U JIMOTPOMHBIA Me30MOPPHU3M KapOOKCHUITPOU3BOJHBIX
¢dTamounMaHMHa U ero KOMIUIEKCOB ¢ MeTayslaMu. CHeKTpalibHble XapaKTEePUCTHKH M JIMOTPOITHBIN
Me30MOophu3M  Cynb(GONPOU3BOJAHBIX (PTAIONMAHWHA W WX METALIOKOMIUIEKCOB. CreKTpaabHbIe
XapaKTEepUCTHUKN M HAJMOJIEKYJIApHas OpraHu3alus  Cyiab(ONpOU3BOAHBIX  MOppUHA U HUX
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METaJUIOKOMIUIEKCOB.  AMQOTPONHBIE CBOWCTBA M JHUOTPONHBIA Me30MOpGuU3M  THIPOPOOHBIX
JUCKOTUYECKHUX ME30I€HOB B OPraHNYECKUX pacTBopuTenax. [Ipon3BonHble OeH301a M IUKIIOTEKCaHa.

Pa3znen 4. MonekynsgpHass CTpyKTypa Kak OCHOBAa JAM3aiiHA JUCKOTHYECKHX ME30TEHOB.
MornekynsipHble  AECKpUOTOPBI M Me30MOpGHU3M  OpraHudeckux coenuHeHud. KoimuecTBeHHbIE
MOJIEKYJISIDHbIE KPUTEPUHM IOUCKA JTUCKOTHMYECKUX Me30reHoB. llonmm3amMenieHHble ITPOM3BOJHbBIE
6enszona. IlocTpoeHne Monenel MoJM3aMEIIEHHBIX MPOM3BOJIHBIX OEH30J1a M3BECTHOTO CTPOCHUS C
UMUHHBIMH W CIOXXHO3(DUMPHBIMH TrpynnaMu. PacueT © aHanmM3 MOJIEKYJISIPHBIX IapaMeTpPOB.
[TporHo3upoBaHue CyLIECTBOBaHMs KOJOHYATOrO Me30MOp(H3Ma y NOJU3aMEICHHbIX MPOU3BOJHBIX
OeH30J1a TUIIOTETUYECKOTO CTPOEHUS. CuHTe3 W WcclenoBaHME MPOW3BOAHBIX OeH3oma ¢
IPOTHO3UPYEMBIM TUIIOM Me3oMopdusMa. [lonusnepHsle AUCKOTHUECKUE Me30reHbl. PacueT u aHanus
MOJICKYJISIPHBIX TIapaMETPOB MPOCTHIX A(PHUPOB T'eKCAOKCUTpU(DEHWIEHA C pPA3IMYHBIMH TUIIAMHU
CUMMETPHH. ['ekcaankoKcUTpU(EHMWIEHbl C MOJSAPHBIMM TIpYyNIAaMH H3BECTHOI'O CTPOEHUS U
THIIOTETUYECKHE CTPYKTYPBI: MOJIEKYJISIpHBIE TapaMeTpsl U MporHo3 Mme3oMoppusma. OcobeHHOCTH
IPOTHO3UPOBAHUS TOSBIEHUSA KOJOHYATOr0 Me30Mophu3Ma y MPOU3BOJHBIX MeKCAOKCUTPU(DEHMIIEHA
CO CIOXHOX(HUPHBIMU TPyNIUpoBKaMu. CHHTE3 M HCCIEAOBAHHUE IIOJM3AMEIICHHBIX POM3BOIHBIX
Tpu(eHmIeHa ¢ MPOrHO3UPYEMBIM THUIIOM Me3oMopdu3Ma.  MaKpOLUUMKIMYECKHE  COCIUHEHUS.
MonexyispHbie rapaMeTpbl U KOJIOHYAThIl Me30MOp(U3M. [IpousBonHbie TOpQHHA.
[TpornosupoBanue Me3oMoppu3Ma, CHHTE3 U HcciaeloBaHne Me30reHHocTH. [lomm3amenieHHble KpayH-
3UpHI, MOIMUMHUHBI, NUKIO(aHB W HUKIOBepaTpuieHbl. KonndecTBeHHBIE KpUTEpUH  OTOOpa
COE€IMHEHUN C IUCKOMIHON HEMATHKOH.

Pa3znen 5. 3axmountensHbli. [loaBeneHne U aHaau3 MPOMEXKYTOUHBIX PE3YJIbTaTOB OCBOCHMUS
JUCLUIUINHBIL.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU

IIpakTHKyeTcs YTeHHUE JEKLIHNM, B TOM YUCIIE C UCIIOIb30BAHUEM JJIEKTPOHHBIX Ipe3eHTanui. 1lpu
NPOBEICHUH 3aHATUI HCIIOJIB3YIOTCSI 00pa3oBaTeIbHbIE TEXHOJIOTUU MPOOIEMHOr0 00yUeHHs], a TaKxke
IIPOEKTHAsl, PEUTHHIOBAas, TEXHOJIOTMS PAa3BUTUS KPUTHYECKOIO MBINUICHUS; METOJABl JMCKYCCHH,
IpyNIOBON pabOThI U PEIIEHUs CUTYAI[MOHHBIX 3a]1a4.

JInst TOCTHKEHUS MTOCTABICHHBIX LIeJIeH MPENOJaBaHNs AUCIUIUIMHBI PEAM3YIOTCS CIEIYIOLIUe

CpeZCTBa, cocoObl M OpPraHU3aMOHHBIE MEPOIPUSATHS:
— H3y4YEHHUE TEOPETHUYECKOIro MaTeprasa JUCUUIUIMHBI HA JIEKIUAX C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX
TEXHOJIOTUH U MH()OPMALIMOHHBIX OMOIMOTEUHBIX PECYPCOB;
— CaMOCTOSITEIbHOE M3YUYEHHE TEOPETUUECKOro MaTepuala AUCHUILIMHBI C MCIoib3oBaHueM Internet-
pecypcoB, MH(POPMAIMOHHBIX 0a3, METOJMUYECKHX pPa3pabOTOK, CIENUaIbHOM Y4eOHOH M HayyHOH
JIUTEPATYPHI;
— 3aKperyieHHe TEOPeTHUECKOro MaTepuaja IpH IPOBEACHUH HHIUBHIYaJIbHBIX pabOT myTeMm
BBINIOJTHEHUSI TPOOJIEMHO-OPUEHTUPOBAHHBIX, IOUCKOBBIX, TBOPUECKHUX 3aJaHUM.
[Tepeuenp HMHGMOPMAIMOHHBIX TEXHOJOTHUH, HCMONB3YEMBIX HPU OCYIIECTBIEHUH OOpa30BaTENLHOTO
npolecca 1o AUCUUIUIMHE: TEXHOJIOTUU CMEILIAaHHOTO 00Y4YeHHUS.

6. YueOHO-MeTOAHYECKOE O0ecTeYeHne CAaMOCTOSITeIbHOI PaGoThl 00y4aIOLIUXCS

[Tpu camoctostensHoit pabdore (CPC) crymeHTam mpeiaraercss HCIOJIb30BAaTh MaTepHasbl
JEKUUH, JTUTEPATypy U3 JOCTYHMHBIX 3JIEKTPOHHO-OMOIMOTEYHBIX CHUCTEM M Pa3IMUYHBIX JIEKTPOHHBIX
pecypcoB. Tekymas u onepexatomas CPC, HanpaBieHHas Ha yriayOleHue W 3akpelieHue 3HaHWH, a
TaK)Ke pa3BUTHE NMPAKTUYECKUX YMEHHUH 3aKII04aeTCs B:

- paboTe CTYIEHTOB C JICKIMOHHBIM MaTepHajoM, IIOMCKE U aHaju3e JUTepaTypbl H
AIIEKTPOHHBIX HCTOUYHUKOB MH(OpPMALIMHU IO 33JaHHOM MTpobsieMe U BEIOpaHHOU TeMe JT0KIana;

- IOATOTOBKE K KOHTPOJIBbHBIM TECTUPOBAHUAM, K TEKYLIEMY U UTOTOBOMY KOHTPOJIIO;
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- IOATOTOBKE K 3a4€Ty.
Metoanyeckuii MaTepuall o 00eCIeUEHHIO CAMOCTOSTENIbHOM pabOThI CTYIEHTOB IIPUBOAUTCS B
npuioxxenuu 1 k PIL.

7. XapaKkTepuCTHKA OIEHOYHBIX CPEACTB /sl TeKYyllero KOHTPOJS YCIeBaeMOCTH M
MPOMEKYTOYHOM aTTeCTALMU O0YYAKOIIMXCS 10 IUCIUILINHE

B kauecTBe OLIEHOYHBIX CPEJCTB AJIA MPOBEACHUS TEKYIETO KOHTPOJISI BHICTYNAIOT: MHUChbMEHHBIE
KOHTPOJIbHBIE PaboThI, 3aaHus I J1abopaTopHbIX padoT. [ mpoBeneHHs UTOTOBOTO KOHTPOJISA —
3a4er.

Pe3ynbTaThl MpOMEXyTOUHBIX U UTOTOBBIX TECTHPOBAHUM OIEHUBAIOTCS CIICAYIOIIUM 00pa3oM:
- OTBET BepeH Ha 65% u Oonee - 3a4TEHO;
- MeHee 65%— He 3a4TeHO.
Bonpocer kK KOHTPOJILHEIM paboTaM U 3aJaHus Ha Ta00paTOpHBIE padOThl HAXOAATCS B MPUIOKECHUH

2 x PII B paznene «PoHJ OIEHOYHBIX CPEIICTBY.

8. YueOHO-MeTOAMYeCKOe M MH(OPMALMOHHOE 00ecnevyeHne TUCHHMIIIUHBI

1. ®a3oBble paBHOBECHS B MHOTOKOMIIOHEHTHBIX CHUCTeMax : yuyeOHoe mocobue / I'.B.
bymunoposa, HO.I'. INansmeraunos, X.M. Sfpomesckas u ap. ; MuHuctepcTBO 00pa3oBaHusl U HAYKH
Poccun, ®enepanbHOoe TOCYIapCTBEHHOE OOPKETHOE 00pa30BaTENbHOE YUYPEKIACHUE BBICIIETO
npodeccnoHaabHOro oopaszoBanus «Ka3aHckuil HallMOHAJIBHBIN MCCIIEOBATENLCKUN TEXHOIOTHYECKUNA
yauBepcuteT». - Kazanp : MU3narenscteo KHUTY, 2014. - 168 c. - ISBN 978-5-7882-1549-5 ; To xe
[DnexTponnsii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=427846

2. OcHoBHAas1 JINTepaTypa:

1. Yconsuera H.B. )Kuakue kpucramisl : AUCKOTHYECKHE Me30reHsl / MIBaH. roc. yH-T; MOA pell.
JIOKT. XUM. HayK, ipo¢. H. B. Yconsuesoii .— MBanoso : BI'Y, 2004 .— 545 c.

JlonoTHUTeIbHAS JTATEpaTypa:

1. Yannpacekap, C. XKunkue kpuctamnsl / C. Yanapacekap ; noxn pen. A.A. Benenosa, WU.I.
Yucrsaxosa ; nep. ¢ anra. JL.I'. Hlanteiko. - Mocksa : Mup, 1980. - 343 c. : mi. ; To ke [DneKTpOHHBIN
pecypce]. - URL:http://biblioclub.ru/index.php?page=book&id=483349

Pecypcbl nH(OpMaIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «HTepHeT»:

Cucrema »5JIEKTPOHHOM MOJAEpPKKH oOpa3oBarenbHOro rmnpouecca «MoHl  yHUBEPCUTET»
https://uni.ivanovo.ac.ru

ITpodeccuonanbHbie 6a3bl JTaHHBIX U MHPOPMAIIMIOHHO-CIIPABOYHBIE CUCTEMBI:

OBC «YHuBepcuteTckas OnOIMoTeKa onaaitH» Www.biblioclub.ru

Dnextponnas oubnmoreka MBI'Y _http://lib.ivanovo.ac.ru

Onexrponnsiii katagor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

Cucrtembl noricka HayuHo# uHbopmaruu: http://elibrary.ru/; http://www.sciencedirect.com/

Caiit Hay4yHoro xypHana <« Kuakue KpUCTAIBI M HUX HPAKTUYECKOE HCIIOJIB30BAHUE»
http://nano.ivanovo.ac.ru/journal/

[IporpammHoe oOecrnedenue: omeparnmonHas cucrema Microsoft Windows, maker oducHbIX
nporpamm Microsoft Office 365 u LibreOffice, untepuer-6payzep Microsoft Edge u Yandex Browser,
nporpamma JUisi 33jlad KBaHTOBO-MEXaHMUYECKOTO MOJICIMPOBaHMs aTOMHBIX CTpykTyp HyperChem,
0aHK CTPYKTYpHBIX JaHHBIX OopraHudeckux coennnenuit «Kemopumxckas baza Kpucramnorpapuueckux
Januabix CCDCy.

9. MatepunajibHO-TeXHHYeCKoOe o0ecnedeHue T CHUITHHBI
VY4eOHble ayIUTOPUU:
- JUId TIPOBEJICHUS 3aHATUH JIGKLMOHHOTO THUMA C KOMILIEKTOM CHEIHMATM3HUPOBAHHOM y4ueOHOM


http://biblioclub.ru/index.php?page=book&id=427846
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http://www.biblioclub.ru/
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http://nano.ivanovo.ac.ru/journal/

OcHoBHas npoeccroHalbHas 00pa3zoBaTeIbHas IporpaMMa
04.04.01 Xumus

(Puzmueckas XuMHsi HAHOMATEPUAIIOB)

MeOenM M TEXHHYECKUMH CpEACTBAMH OOYYEHHUs, CIYXAIlUMH JUIsl TPEIOCTaBICHUS y4eOHOM
nHpopMaIuu OOJIBIION ayAUTOPHUH;

- Uil TPOBEJCHUS 3aHATUH CEMUHAPCKOTO THUIMA, KOHCYJIbTAlMW, TEKYIIET0 KOHTPOIS |
MIPOMEKYTOUHOM aTTeCTaluu C KOMIUIEKTOM CHEIHaM3UPOBAHHON yueOHOM MeOenu U TeXHUYECKUMU
CpeAcTBaMu O0Y4YEHHUS;

Jlaboparopus, ocHallleHHas JIabopaTOPHBIM 000PYAOBAHUEM, KOMIUIEKTOM CHEIMAIN3UPOBAHHON
yueOHOI MeOenu 1 TEXHUYECKUMU CPEICTBAMH 00ydeHUsI.

[Tomemenue mjis caMOCTOSITENILHOM pabOThI, OCHALIEHHOE KOMILJIEKTOM CHEIHaTM3UpPOBAaHHON
yueOHOI MeOenH, KOMITBIOTEPHOW TEXHHKOW ¢ BO3MOXHOCTBIO MOAKIIOUEHUs K cetu «HTepHeT» u
obecnieuenuem noctymna B SUOC.

JlemoHCTpanoHHOE 000pYJOBaHWE W Y4E€OHO-HATIAJHBIE MOCOOMS U 3aHATHHA JIEKIIMOHHOTO
THUIIA, 00ECTIEYNBAIOIIUE TEMATUYECKUE UILTIOCTPALIUU.



OcHoBHas npoeccroHalbHas 00pa3zoBaTeIbHas IporpaMMa
04.04.01 Xumus

(Pusnyeckas XMMHUs HAHOMATEPHUAJIOB)

ABTOp paGoueli HPOrpaMMBI AHCHHILIMHDI: Oooyenm  kaghedpor

| Heop2anuyeckoi u
ananumuyeckou xumuy, kanouoam xumuyeckux nayk Pedopos M.C.

ITporpamma PacCMOTpCHa M YTBEPKJ/IEHA Ha 3aceNaHHH kadenper HEOPraHUYeCKOH U
AHATUTHYECKOH XUMHHA

« 28y  Ledd 20/4r., npotoxon Ne 722

[Iporpamma oOHOBIIEHA
MIPOTOKOJ 3acenanus kadpeapol Ne OT « » 20 1.
CornacoBaHo:

PykoBonurens OIl C.A. CoipOy

(moarvce)




