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1. leab ¥ nJIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUIIMHbI

Iesbro 0cBOEHMSI JUCIMIUIMHEI ABISETCA (POPMUPOBAHUE CICAYIOIIMX KOMIIETEHLIUH:

— OIIK-1. CrocobeH aHanu3uMpoBaTh M HMHTEPHPETUPOBATH PE3YIbTAThl XHMUYECKUX
9KCHEPUMEHTOB, HAOIIOJEHUN U U3MEPEHUH.

— OIIK-2. Cnoco0GeH NpOBOAWTH € COOJIOACHHEM HOPM TEXHHKH 0O€301MacHOCTH
XUMHUYECKHH DKCIEPUMEHT, BKIIIOYasl CUHTE3, AaHAJIU3, U3YYCHHUE CTPYKTYPhl U CBOMCTB BELIECTB
Y MaTEpUaJIOB, UCCIEA0BAHNUE IIPOLIECCOB C UX YUYAaCTUEM.

—IIK-1. CnocoGeH BbIOMpaTh M HCIOJIb30BaTh TEXHUYECKHUE CPEACTBA M METOJbI
UCOBITAHUM JUId pElIEHHUs MCCIEN0BAaTENIbCKUX 33/Jad XMMHMUYECKOM HalpaBlIE€HHOCTH,
HOCTAaBJIEHHBIX CIIELUAIMCTOM 00Jiee BEICOKOM KBaTM(UKALIH.

Pe3ynbpraramMu 0cBOEHUS NMCLUIUIMHBI SBIISIOTCS CIEIYIOIINE UHAUKATOPBI JTOCTHKEHUS
KOMIIETECHIINH:

NOIIK-1.1. CucremaTu3upyeT U aHAJIM3UPYET PE3YJIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,
HaOJ01eHUH, N3MEPEHNUH, a TaK)Ke Pe3yJIbTaThl pAaCUE€TOB CBOMCTB BEIIECTB M MAaTEpUAJIOB.

NOIIK-1.2. [Ipemiaraer HHTEPIPETALUIO PE3YIBTATOB COOCTBEHHBIX SKCIEPUMEHTOB U
pPacYeTHO-TEOPETUYECKUX pabOT C HCMOJIb30BAHUEM TEOPETUUYECKUX OCHOB TPAAULMOHHBIX U
HOBBIX Pa3JI€JI0B XUMHUH.

NOIIK-1.3. ®opmynupyeT 3akilO4e€HUs U BBIBOABI II0 pe3yjibTaTaM aHajau3a
JUTEPATYpPHBIX JaHHBIX, COOCTBEHHBIX 3KCIEPUMEHTAIBHBIX U PAaCUE€THO-TEOPETUUYECKUX PaboT
XUMHUYECKON HAIPaBJIECHHOCTH.

NOIIK-2.1. PaboTaer ¢ XMMHUYECKHMMH BEHIECTBAMH C COOJIOJEHUEM HOPM TEXHUKHU
0€30I1aCHOCTH.

NOIIK-2.2. TIpoBOOUT CHWHTE3 BEIMIECTB H MATEPHAJIOB pa3HOH MPUPOABI C
MCII0JIb30BaHUEM UMEIOIINUXCSA METOIUK.

NOIIK-2.3. TIpoBoauT CTaHAAPTHBIE OIEPAlMU JUIsl ONPEACICHHS XHMHYECKOTO U
(a30BOro coOCTaBa BEIIECTB U MAaTEPUAJIOB HA X OCHOBE.

NOIIK-2.4. TIpoBoAMT WCCIEIOBAaHUS CBOMCTB BEIIECTB M  MaTepHalioB  C
UCIIOJIb30BAaHUEM CEPUIHHOIO HAYYHOTO 000pYI0BaHMUS.

NIIK-1.1. IlnanupyeTr oTheNbHBbIE CTAJUU UCCIEIOBAHUS NMPU HAIUYMM OOIIEro IUlaHa
HUP.

NIIK-1.2. ToTOBHT 37€MEHTHI TOKYMEHTAIINH, TIPOCKTHI TUITAHOB M TIPOTPAMM OT/IEIBHBIX
sranos HUP.

WIIK-1.3. BpiOupaeTr TEXHWYECKHE CPENCTBA M METOAbl HUCHbITaHMKd (M3 Habopa
UMEIOIUXCs) Il pellieH st ocTaBiIeHHbIX 3a1ay HUP.

NIIK-1.4. I'oTOBUT OOBEKTHI UCCIIEIOBAHUS.

2. 33}18‘11/1 OCBOCHHA TUCHHUIIIMHBI

- C(i)OpMI/IpOBaTI) Yy CTYACHTOB HPCACTABJICHUA O PAa3BUTHUHU XHMUHU TBCPAOro TCJa, a
TAK¥XKE €€ POJIM B HAYKE, IIPAKTUKC IJId PCIICHU 3a1a1 HpO(l)CCCI/IOHaHBHOI\/'I JCATCIBbHOCTH,

- HAaY4YUTb NPUMCHATH TCOPECTUYCCKUEC MTPCACTABJICHUA OIMUCAHUA XHUMHYCCKOM CBS3H U

XUMUYECKUX MPEBPALLEHUN TBEPABIX TE€I U COOTHOCUTH CBOMCTBA TBEPABIX TEI U MAaTEPUAIIOB C
UX CTPYKTYpOil U 1e(peKTHOCTHIO;

— HAY4YUTh NPUMEHATHh (yHIAMEHTaIbHblEe (U3UKO-XUMUYECKHE MPUHLIUIBI IS
CO3J1aHUsI MaTE€pUAIOB,;

— Hay4YuThb OOOCHOBBIBaTH BBIOOP METOIUK IIOJIYYEHHS U METOJIOB HCCIIEIOBAHUS
TBEPJBIX BEIIECTB U MAaTEPUATIOB HA UX OCHOBE.

3. MecTo IUCHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucrunnuaa otHOCUTCA K biioky 1 «/luctumimuael (MOIyIN)».



JlucumrmimHa OTHOCUTCS K 4YacTH O0pa3oBaTelbHOW MPOrpaMMbl, (OPMUPYEMOi
YY9aCTHHUKaMH 00pa30BaTEIbHBIX OTHOLIEHUH, TIPeIIaraeTcsi 00ydJarommmMcs Ha BIOOD.

Hucuunimuaa  BxoauT B Monyns  Heopranudeckass Xumus U XHUMHUYECKOE
MaTepHalOBEICHUE

4, CeMech OCBOCHHUSA U (l)OpMa l'[pOMe)KyTO‘{H()ﬁ arrecTanuu 1Mo JTuCuHuIJanHe

Cemectp 8, sk3aMeH.

5. BxoaHble TpeﬁoBaHl/Iﬂ AJIsi OCBOCHHUA JUCHUIIJINHBI

JUis  ycmemHoro OCBOEHHUS AUCHUIUIMHBI TpeOyloTcs pe3ylbTaThl OOydYeHUs 1o
cienyromuM  gucuurmiuHaM:  «Heopranumueckas — xumwusiy, «Dusuyeckas XUMUSA» U
«Kpucramioxumusi».

6. SI3bIK peaju3anuu

Pyccknii

7. O0BbeM TUCUMILIHHBI

OO1m1ast TPYI0EMKOCTh JIUCIUILTAHBI COCTaBIsieT 4 3.¢., 144 vaca, U3 KOTOPBIX:
— mexnud: 16 u.;
— cemuHapckue 3ansatus: 0 9.;
— npaktuyeckue 3anatus: 0 4.;
— mabopatopHbie paboThl: 48 u.
B TOM YHCJIC IPAKTHYECKAas MOATOTOBKA: 48 4.
O0OBeM caMOCTOSTEIBHON paOOTHI CTY/ICHTA ONPEICIICH Y4eOHBIM ITAHOM.

8. Conepma}me AUCHUIIJIMHBI, CTPYKTYPHPOBAHHO€ 110 TEMaM

Tema 1. Ocnoenvie nonamus u npeomem Xxumuu meepovix eeutecme (XTB)
Cneuudukanyss XMMUU TBEPIOTO COCTOSIHUS Kak pasjiela XMMUYECKOW HayKu. MeTomonorus
Hayku o TBepaodazHom BemiectBe. Mcropus passutus XTB. Knaccuduxaums TBepabix
BEIECTB. XUMHUYECKUH U (DU3UYECKUN TMOJXOJ K OMUCAHUIO TPUPOABI TBEPIOTO BEIIECTBA.
XnMHYeCKasi CBSI3b B TBEPABIX TelaxX. JJIEKTPOHHAs U OCTOBHAs MOJCUCTEMBI TBEPAOIO TEJA.
OcHOBHBIE MOJIENIN TBEPABIX BEILIECTB: 30HHAs!, OCTOBHA.

Tema 2. Kpucmannoxumuueckue ocnogvl XTB. Kpucmannuueckoe u
HeKpucmanauyeckoe cocmosanue eeujecmea. Peanvnovie kpucmannwl

Crpoenne TBepabix BeniecTB. Kpucramnoxummuueckue ocHoBel XTB. Kpucramimueckoe
cocrosHMe BenlecTBa. MneanpHblil kpucrami. @opmel kpuctaiuioB. MOHHBIE, METaINIMYECKHE,
KOBAJECHTHBIE, MOJEKyJsipHble KpucTamel. CBolicTBa KkpucrauioB. Pacder oHeprunm
KpucTauimdeckou pemetku. [lomspusanus.

Peanbubie kpuctaymbl. Jledextsl B TBepAaoM Tese. CHMBONIMKA JeQEKTOB, MPUUUHBI
BO3HUKHOBEHUS, THUIBI JedekToB. Toueunble nedextol. Pacuer paBHOBECHOW KOHUEHTpPALUU
neGeKkToB (TepMOAMHAMUYECKUH M KBAa3MXUMHMUYECKHH monaxox). KBazuxumuueckue peakiuul.
Bnusnue nedexTtoB Ha cBoiicTBa TBepAbIX BemiecTB. JIuHeiHble nedexThl. XUMHUYECKHE
COCIMHEHUS, TBEPABIE PACTBOPHI, HECTEXMOMETPUUECKHE COECOUHEHUS  (COEIMHEHUs
MEPEMEHHOT0 COCTaBa), MEXaHNYECKHE CMECH.

Hexpucrannnueckue TBep/ble BellecTBa: aMop(HbIe, CTeK1000pa3HbIe, TOJIUMEPSI,
CUTAJLJIbl, KEpaMHKa.

Tema 3. @axmopui, onpedenarowue peaKyuOHHYI0 CROCOOHOCHb MEEPObIX Geulecmse.
Ilogepxnocms meepoozo mena

TepmoauHaMuyeckuii M KHHETHYECKMHA AaCHEKT CYLIECTBOBAHHMS CTaOWJIBHOTO U
METacTaOMJIBLHOIO COCTOSHUSI BeEIllecTBA. PeaklMOHHAs CIOCOOHOCTh TBEP/BIX BEIIECTB.
@DakTopbl, ONpEeNeNIONUe PEAKIMOHHYI0 CIIOCOOHOCTh TBEpJAbIX BemiecTB. JlucnepcHele,



TOHKOIUUICHOYHbIE M MAaKpOCKONWYECKHe TBepAble Tena. [loBepXHOCTH TBEpAOro Teja.
[ToBepxHOCTHBIE SBJAEHHUS M TpoOIECcChl. BiusHuE COCTOSHUS MOBEPXHOCTH Ha CBOMCTBA
BeleCcTB. MeToabl N3y4eHUsl CBOMCTB IIOBEPXHOCTH.

Tema 4. Teepoogpasznvie peakyuu

Peakumm TBepabIX BemecTB, Kiaccudukamus ¥ TUNbl. Peaknuu, WHUIUUpPYEMbIS
TEIUIOBOM  SHEprueil: TepMOJMHAMHYECKOE OIMUCaHWe, MEXaHHW3Mbl TaKMX PpPEaKIHi.
DOTOXMMUYECKHE PpEaAKI[MU, OCHOBHBICE MOJEIM M MEXaHU3Mbl. Peakiuu, WHUIUUpYEMbIe
JIEKTPUYECKUM TIoJieM. MeTo bl Hcce1oBaHus TBepA0(ha3HbIX PeaKIuil.

Tema 5. @ynoamenmanvhvie PuzuKko-xumuuecKkue RPUHYUNBL CO30AHUA MAMEPUATIOB

Ponp daszoBoro cocraBa u (a3oBbix paBHOBecuil B (OPMHUPOBAHMM MaTepuala.
®dusnueckass M XHUMHUYECKash COBMECTHUMOCTh MarepuaiaoB. DU3UKO-XUMUYECKUE OCHOBBI
TEXHOJIOTMM MaTepPHaJIOB, CHCTEMHBIH aHAIN3 B XUMUYECKOM MaTepHUaIOBEICHUU.

Tema 6. OcnosHnble MemoObl CuHme3q MAMEPUAIO8

MeTto050r1s CO3/1aHUsl HOBBIX MaTepUaOB C 33aJaHHBIMU CBOMCTBAMU: KJIACCHYECKUUN
CHHTE3, HaNpaBJICHHbIN U LeneHanpanieHHblii cunte3 (LIHC) BemecTB u MmaTepuaios (aaroputm
I[MHC). BemecTtBo Kkak NpeaIIECTBEHHUK MaTepuana, B3aHUMOCBA3b (PYHIAMEHTAIbHBIX,
(YHKIIMOHAJIBHBIX UM LEJNEBBIX CBOHCTB. (COBpPEMEHHbIE METOJbl CHHTE3a MAaTEpUasIOB:
XUMHYECKass cOOpkKa, MaTpUYHBIA CHHTE3, OJIHTAKCHs, OOIIETEeXHOJOTUYECKHE METO/IbI,
CaMOpAaCTPOCTPAHSIOMUKACS BbIcCOKOoTeMneparypHbiii  cuHTe3 (CBC), mia3sMOXuMUYECKHH,
KPUOXMMHUYECKHH,  MEXaHOXMMHYECKHH,  MeTon  B3pbiBa.  OcoOeHHOCTH  CHHTE3a
MOHOKPHCTAITHYECKUX, TNIEHOYHBIX, IIOPOIIKOOOPAa3HBIX MaTepPHAaJIOB, CTEKIIA H KEPAMHKH.

Tema 7. Cocmoanue u ce0iicmea nOGEPXHOCHU MEEPObIX 6€U4ECHIE HA NPUMePe
0KCcuooe

CTpyKTypa KpUCTA/ZIOB B TOBEPXHOCTHOM CJIO€ OKCHAA. TEepMUH «IIOBEPXHOCTHBIN
LHEHTP» M UX THUIIBL: JIEKTPOHOJOHOPHBIE MOHBI KHCJIOPOJIa, SJEKTPOHOAKIEITOPHBIE KATHOHBI
METAJIJIOB, THIPOKCHIBHO-TUAPATHBIM MOKpoB. OOpa3oBaHMEe Ha MOBEPXHOCTH OKCHUJIOB TPYIIT
«METaJUI-KUCIIOPOJ1», 3a CUET aJCcOpPOLMUU KHCIOpOia BO3/lyXa Ha KaTuOHax MeTtaia. [IpoyHocTs
CBSI3HM MOBEPXHOCTHHIX MOHOB. JIBIOMCOBCKHE KHCIOTHBIE IIEHTPBl. bpeHCTeOBCKUE KUCIOTHBIC
neHTpbl. Cuna LEeHTpoB. BiusHue BaJIGHTHOCTM KaTMOHOB HAa CUJIY JIBIOUCOBCKHX U
OpEHCTEIOBCKUX IIEHTPOB. AKIENTOpPHas CIOCOOHOCTh KAaTHOHOB B Pa3jMYHBIX CTEHEHSX
OKHUCJIEHHS. 3aKOHOMEpPHOCTH B H3MEHEHHHU KHCIOTHO-OCHOBHBIX CBOMCTB MOBEPXHOCTU IO
MEPUOIUYECKON CUCTEME.

Tema 8. Memoowl uzyuenus nogepxnocmu 0KCUo08

N3ydyeHne  cOCTOSHMA  TOBEPXHOCTH  OKcuaoB  merogoMm  MK-cmekTpockonum.
Knaccuueckuii MeTos oOHapyXeHHMsT Ha IOBEPXHOCTH OpEHCTENOBCKUX M JIBIOMCOBCKHUX
HEeHTPOB. MoieKynbl-30H1bl. M3yueHne KUCIOTHO-OCHOBHBIX CBOMCTB IOBEPXHOCTH METOJIOM
pH-MeTpumn.

9. Tekymuii KOHTPOJIb O AUCHUILINHE

Texkymuil KOHTPOJb IO AWCHUIUIMHE NPOBOAUTCSA IIYyTEM KOHTPOJSA IOCEHIAEMOCTH,
BXOJHOIO TeCTa II0 OCTaTOYHBIM 3HAHUAM JucuuIIMH: «Heopranuyeckas XuMus»,
«ODu3nueckad  xumusa»  «KpuUCTaIOXMMHS»;  YCTHOTO — KOJUIOKBUYMA,  BKIJIIOYAIOIIETO
TEOPETUYECKHE BOMPOCH U MPAKTUUYECKUE 3aJaHus M0 TeMe: «KpUCTaIIOXMMUYECKHE OCHOBBI
XTB. PeanbHble KpHCTaIbL.»; BBHINOJHEHUS Ja0OPaTOPHBIX pabOT M HANUCAHHUS OTYETOB IO
n1abopaTopHbIM paboTaM, U pUKCUpyeTcs B (hopMe KOHTPOIBHON TOUKH HE MEHEee OJHOTO pasa B
ceMecTp.

Texkymmii KOHTPOJb TO3BOJSET NPOBEpUTH mpuoOpereHHsle 3HaHus no OIIK-1
(MOTIK-1.1., MOIIK-1.3), OIIK-2 (MOIIK-2.1, UOIIK-2.2, NOIIK-2.3, NOIIK-2.4.), TIK-1
(UIIK-1.1, UTIK-1.2, UTIK-1.3, UTIK-1.4).



10. Ilops10k NpoBeeHUs] U KPUTEPUH OLleHUBAHUS NMPOMEKYTOYHOM aTTecTAluH

DK3aMeH TMpOBOAUTCS B yCcTHOM (opme mo Ouneram. buner comepxur aBa
TEOpPETUYECKHX Bompoca U | mpaktuueckyro 3anaqy. ConepikaHue SK3aMEHAIIMOHHBIX OMIIETOB
MO3BOJIIET  TpoBeputh  copmupoBanHocTh  kommereHiuid  OIIK-1 n  OIIK-2.
[TponomKUTENBLHOCTD TOATOTOBKU OTBETA 110 OuseraM 45 MuHyT, oTBET 20 MUHYT.

IIpumepnoe codepoicanue 3K3aMeHAYUOHHBIX OUNEMO8:

1. OcHOBHBIE COCTOSIHMS TBEPAOIO BEIIECTBA (KPUCTAUIMYECKOE, HEKPUCTAININYECKOE,
CTEKJI000pa3HOE COCTOSIHUE BEUIECTBA, CUTAILIbI, KEPAMHKA, YIbTPAIUCIIEPCHBIC BELIECTBA).

2. Toueunnie npedexrol. Jedexrsr 3amemenus. Jledexrsr BHenpenus. Jedexts
BBIUMTAHUS.

3. 3anumute uuki bopHa-I"aGepa a5 HOHHBIX, KOBAJICHTHBIX, aTOMHBIX, MOJIEKYIISIPHBIX
KPUCTAJIJIOB M JaTh aHAJIMTUYECKYIO 3allUCh SHEPruu Ui Kaxjaoro nukia. [IpoBenute ananus
BEJIMYMH, BXOJAIINX B YpPaBHEHHUSI.

Kpumepuu oyenusanus:

- CTYZCHT OIpEIeINIsieT OCHOBHBIE 0COOCHHOCTH COCTOsTHUS BelecTBa (1 3amanue);

- OIICHUBACT OCOOCHHOCTH Je(eKTOB 3aMCUICHUS, BHEAPEHUS, BBIYUTAHUS.
[TpuBoauT npumeps! (3axanue 2);

- BJIaZiceT HaBbIKaMU HamucaHus nukia bopua-I'abepa 1i1st HOHHBIX, KOBaJICHTHBIX,
ATOMHBIX, MOJICKYJSIPHBIX KPHUCTAJUIOB M JA€T aHAJUTHYECKYIO 3alHCh SHEPTUU JJIS KaKIOTrO
nukia. [IpoBoaut ananu3 BenmuuH (3 3a1aHue).

PesynmpraThl  9K3aMeHa ~ ONMPEAETSAIOTCS  OLEHKAMH  «OTJIIMYHO»,  «XOPOIIOY,
«YAOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHO.

OTIUYHO — CTYAEHT CaMOCTOSITENIbHO, B JIOTUYECKOH TIOCIIEOBAaTENILHOCTH |
MCYEPIBIBAIOIIE OTBEYaeT Ha BCE BONPOCHl Owujera, MNOTYEPKHUBas MpPU OSTOM camoe
CYIIECTBEHHOE, YMEeT aHAJIM3UPOBaTh, CPAaBHMUBATH, KJIACCH(PHUIMPOBATH, 0000IIATH,
KOHKPETU3UPOBaTh U CHCTEMAaTU3MPOBATh M3YyYCHHbIN MaTepuall, BBIJAEISAThH B HEM IJIaBHOE:
YCTaHAaBJIMBATb NPUYNHHO-CJIICACTBCHHBIC CBA3U,

XopouIo — CTYACHT B JIOTHYECKOH MOC/Ie0BaTeIbHOCTH U UCUEPIIBIBAIOIIE OTBEYAET Ha
BCE BOIIPOCH OWJIeTa ¢ MOMOIIBIO HABOSIINX BOIIPOCOB DK3aMEHATOpa, TOAUYEPKHUBAS TIPH STOM
camMoe CYIIECTBEHHOE, YMEET aHalIM3HpoBaTh, CPaBHUBATh, KiaccH(uUUpoBaTh, 0000LIATH,
KOHKPECTU3UPOBATb M CUCTEMATU3UPOBATH H3y‘IGHHBII>i Marcepuraj, BBIACIATH B HCM TIJIABHOC:
yCTaHaBJIMBATh PUYUHHO-CIIEICTBEHHBIE CBSI3H;

VY I0BIETBOPUTENHFHO — CTYJCHT B JIOTMYECKON IMOCIIENOBATEIHHOCTH M MCUEPITBIBAIOIIE
OTBEYAaeT Ha BCE BONPOCHI OWiieTa C IMOMOIIBIO HABOJAIIMX BOIPOCOB HK3aMEHATOpa, HO
JomyckaeT He Oosiee 3 ommMOOK, MOMYEpKUBas MPU DTOM CaMO€ CYIIECTBEHHOE, YMEET
aHaM3upoBaTh, CPaBHUBATh, KiIaccuuUUpoBaTh, 0000I1aTh, KOHKPETH3HPOBATh U
CUCTCMATU3UPOBATH I/ISY‘ICHHBIﬁ Marepuaj, BBIACIIATL B HCM TIJIaBHOC: YCTaHAaBJIWBATb
NPUYMHHO-CJIEICTBEHHBIE CBSI3HU;

HGYJIOBJ'ICTBOpI/ITe.HBHO — CTYACHT HC MOXCT B JIOTHYECKOH II0CJICAOBATCIIBHOCTH H
UCUEpIIbIBAIONIE OTBEYaTh Ha BCE BONPOCH OWJIETa C TMOMOUIbIO HAaBOISIIMX BOIPOCOB
9K3aMEHaToOpa, HE YMEeT aHaJU3upoBaTh, CpPaBHUBATh, KiaccU(UIUPOBaTh, 0000IIATH,
KOHKPETU3UPOBaTh U CHUCTEMATH3UpPOBATh W3YyUEHHBIH Marepuaj, BBUIEISATh B HEM TIJIaBHOE,
YCTaHABJIMBATh NPUYHNHHO-CJICACTBCHHBIC CBA3H.

11. YueOHO-MeTOOAMYECKOE O0ecIeueHne

a) DNEeKTPOHHBIA YYEOHBIH KypC MO JUCHHMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=23446

0) Ky3nenosa C. A. YMK «Oxcuipl B XMMHUYECKOM MaTepuaioBeIeHUN //DIeKTPOHHO-
oOpa3zoBatenbHbIi pecypc, Tomck, 2009, nHa CD — aucke. (ido.tsu.ru/tsu_res/res30/)



https://moodle.tsu.ru/course/view.php?id=23446

B) Kosuk B. B., bopuio JI. II., Kysnenosa C. A., JIrotoBa E. C. Xumus TBEeproro tena u
XUMHYECKOE MaTepHalloBe/ieHNe: yueOHO-MeTonueckoe mocodue: Tomck : M3marensckuii [Jom
TT'Y.2018. - 53 c.

12. Ilepeyennb yueOHoiIi JJuTepaTypbl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEparypa:
— @axnpmadn b, JI. XuMHs HOBBIX MaTepUaJOB W HAHOTEXHOJOTHH. / TIOA PE.
Tpetbsixosa 0. JI. u 'yaununa E. A. // M. : Untennekr. 2011. — 463 c.

— Brnagumupos I'. I'. ®@usuka moepxHocTH TBepabix Ted. Cankr-lIlerepOypr : Jlans,
2016. — 348 c.

0) IOTIOHUTENNbHAS JINTEpaTypa:
— SIpocnabneB A. b. Xumust TBeporo tena. M. : Hayansrit mup, 2009. — 322 c.
— Emmudanos I'. . ®usuka tBepaoro tena. Cankr-IlerepOypr : Jlans, 2011. — 288 c.

— Kurrens Y. BBenenue B husuky TBepmoro Tema. / mep. moxa oomr. pex. A. A. I'ycesa //
M. : Anpsuc, 2013. —790 c.

— Bonbinckuii  A., bakeeB H. Ponp mNOBEpXHOCTHBIX SIBIEHUM B CTPYKTYPHO-
MEXaHMYECKOM IOBEICHUU TBEPABIX oauMepoB. M. : Mzn-so PUIMATIIUT, 2014. — 536 c.

—I'yceB A. U. Hectexuomerpusi, 6eciopsA0K, OMUKHUM U NaTbHUM TOPSAAOK B TBEPIOM
tene. M. : dusmaraur, 2007. — 855 c.

B) pecypcbl cetu HTEpHET:

— DNeKTpoHHO-0MbIMoTeYHas cucteMa Znanium.com [DneKTpoHHbIN pecypc] / Hayuno-
u3narenbekuii neHTp Mugdpa-M. — Dnekrpon. nan. — M., 2012. URL: http://znanium.com/

— PXTY Menaeneesa 6a3bl nanubix http://crystal.imet-db.ru/

— ObpazoBatenbHas  mporpamma  «Kpuctaimudeckass W peajbHas — CTPYKTYpPBI
Heopranmueckux  MmartepuaioB»  MIY  http://www.chem.msu.ru/rus/teaching/education-
program/spec-inorg/2.html

— O0pazoBaTenbHas nporpamma «Duzuka TBEPJOTO Tena» MI'yY
http://www.chem.msu.ru/rus/teaching/education-program/spec-inorg/6.html

— O6pazoBatenbHas nporpamma «Duzuka TBEPJIOTO TeIa» MI'yY
http://www.chem.msu.ru/rus/teaching/education-program/spec-inorg/6.html

— O6pazoBatenbHas nporpamma «Duzuka TBEPJOTO Tema» MI'yY

http://www.chem.msu.ru/rus/teaching/education-program/spec-inorg/6.html

— U3narenscTBO «Jlaub» [DIEKTPOHHBIN pecypc|: 2JeKTpoH.-OMOIHnoTeUHas cucTeMa. —
OnektpoH. aaH. — CII6., 2010- . — URL: http://e.lanbook.com/

— Oobmepoccuiickas  Cetp Koncynbrantllmtoc ChopaBounas mpaBoBas —CUCTEMa.
http://www.consultant.ru

13. Mlepeuens HHPOPMAIMOHHBIX TEXHOJIOTUIA

a) TUIIEH3MOHHOE M CBOOOTHO paclpoCTpaHsIeMoe MPOrpaMMHOE OOecTieueHue:

— Microsoft Office Standart 2013 Russian: maket mporpamm. BrirodaeT MpHIOKEHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— my0aMyHO AOCTYyIHBIE oOnaunble TexHonoruu (Google Docs, Slnnexc auck u T.1.).

6) I/IH(I)OpMaI_II/IOHHBIC CIIPaBOYHBIC CUCTCMBI:

— DIIEKTPOHHBIN KaTaJjor Hayunoi O6ubaoTeKku Ty
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHas O6ubanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— 3BC Jlanp — http://e.lanbook.com/



http://www.ozon.ru/person/30514665/
http://www.ozon.ru/person/30514717/
http://www.ozon.ru/brand/858466/
http://chamo.lib.tsu.ru/lib/item?id=chamo:233493&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo:233493&theme=system
http://e.lanbook.com/
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/

— OBC KoncynbsranT crynenra — http://www.studentlibrary.ru/
— O6pazoBatensHas miardopma FOpaiit — https://urait.ru/
—DOBC ZNANIUM.com — https://znanium.com/

— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHUYECKOe oOecreyeHue

OOyyeHue AUCHMILIUHE OCYIIECTBIISECTCS C KCIOJIb30BAHMEM CIECAYIOIIUX IUIOMAAeH U
000pyI0BaHUSA:

— JIGKIIMOHHASI ayJUTOpHS, OCHAIICHHas MYJIbTUMEIUNHHBIM O000pYAOBaHUEM JUIS
JIEMOHCTPALIMU MPE3CHTALMMN, CIAaWI0B U KOMIIBIOTEPHOM aHUMAalMW; UHTEPAKTUBHOWU JOCKOMU
(aymutopust Ne 402 6-ro yuebnoro kopryca TT'Y);

— nabopatopusie ayautopuu (Ne 102, 6-ro yuedHoro kopmyca TT'Y).

JlaGoparopuy OCHaIIEHbI BBITSKHBIMUA M CYIIWIbHBIMU IIKagamu, MydensiMu, Becamu,
AJIEKTPOTUIMTKAMHU, JUCTHIUIATOPAMH, LEHTpudyramm, TEepMOMETpaMH;, CTCKISHHOW U
dapdopoBoii TOCYy10#1; HEOOXOAMMBIMH JIJIs1 BEITIOJHEHUS JTA0OPATOPHBIX padOT peaKTHBAMHU.

15. Undopmanus o paspadorunkax

KysnenoBa Cpernana AmHaronbeBHa, KaHA. XUM. HayK, JOLEHT, Kadeapa
HEOpraHuyeckod xuMuu HanmoHambHOTO HCCIEAOBATEIBCKOTO TOMCKOTrO TrocyJaapCTBEHHOTO
YHHUBEPCUTETA, OLICHT.


http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

