


1. lesab 1 n1aHUpPYyeMble Pe3yJbTAThl 0CBOCHHS IMCHHIJIHHBI

[{enpro OCBOEHUS TUCHUTUINHBI SBISIETCS (POPMUPOBAHUE CIEAYIONUX KOMITETEHITHIA:

— OIIK-1. CrocobeH aHanM3upoOBaTh U HHTEPHPETUPOBATH PE3YJIbTAThl XUMHUYECKUX
IKCIIEPUMEHTOB, HAOIIOACHUIN U U3MEPEHUH.

— OIIK-2. CmocoOeH TpOBOIUTH C COOJIIOJCHHEM HOPM TEXHUKH O€30MMacHOCTH
XUMUYECKUM HKCTIEPUMEHT, BKJItOUasi CUHTE3, aHAJIU3, U3YyUYEHUE CTPYKTYPbl U CBOMCTB BEIIECTB
U MaTepUaJIOB, UCCIIEAOBAHUE MTPOLIECCOB C UX YUACTUEM.

—TIK-1. CnocobeH BbIOMpaTh W HCIONB30BAaTh TEXHUYECKHE CPEICTBA W METOJBI
UCOBITAHUN JUIA pEIHIeHHUs HCCIEAOBAaTENbCKUX 3a7ad XUMHYECKOHW HampaBJIEHHOCTH,
MOCTaBJICHHBIX CIICIIMATMCTOM 00JIe€ BEICOKOW KB (DUKAIINH.

PesynbpTaTramu 0CBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINEe WHAUKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

HOIIK-1.1. CucremMaTu3upyeT U aHATM3UPYET Pe3yIbTaThl XUMHYECKHX 3KCIIEPUMEHTOB,
HaOJIIOJICHUH, U3MEPEHUH, a TAKKe PE3yJIbTaThl PACUETOB CBOMCTB BEIIECTB U MaTEPUAJIOB.

HOIIK-1.2. TIpeqnaraer HHTEPHPETALNIO PE3YIbTATOB COOCTBEHHBIX AKCIIEPUMEHTOB
pPacueTHO-TEOPETUIECKIX Pa0dOT C UCIOJIB30BAHHUEM TEOPETUYECKUX OCHOB TPAJAMIIMOHHBIX U
HOBBIX Pa3/IEIIOB XUMHH.

NOIIK-1.3. @opmynupyeT 3akiIlO4YeHHST W BBIBOABI II0 pe3yjbTaTaM aHajau3a
JUTEPATYPHBIX JAHHBIX, COOCTBEHHBIX SKCIEPUMEHTAIBHBIX U PACUETHO-TEOPETUYECKUX PaboT
XUMUYECKOW HAIPaBIECHHOCTH.

HNOIIK-2.1. PaboTaeT ¢ XMMHUYECKHMMH BEIIECTBAMH C COOJIIOJICHUEM HOPM TEXHHKH
0€30MacHOCTH.

NOIIK-2.2. TIpoBOIUT CHHTE3 BELIECTB M MaTEpHUaJOB pa3HOMl MPUPOABI C
WCIIOJIb30BAHUEM UMEIOIITUXCSI METOIUK.

NOIIK-2.3. TIpoBOAUT CTaHIApTHBIE OMNEpalMU JJsi OINPEACTICHUS XUMUYECKOro U
(a30BOro cocraBa BEIIECTB U MATEPUATIOB HAa UX OCHOBE.

NOIIK-2.4. TlpoBomuT HCCIEIOBaHUS CBOWCTB  BEIIECTB W MaTepUajoB C
MCIIOJIb30BAHUEM CEPUHHOTO HAYYHOT'O 000PYI0BAHHUS.

NIIK-1.1. Ilnanupyer oTHeNbHBIE CTaJWU UCCIECIOBAHMS MPU HAIWYUHM OOIIEro IuiaHa
HUP.

NIIK-1.2. TOTOBUT 3JI€MEHTHI JOKYMEHTAIINH, MPOEKTHI MIIAHOB U MPOTPAMM OTIENIbHBIX
staroB HUP.

NIIK-1.3. BpiOMpaer TeXHUYECKHE CpEICTBA M METOJAbl HUCHbITaHUKH (M3 Habopa
MMEIOIINXCS) JJI pelieHus TocTaBiIeHHbIX 3a1a4 HUP.

HIIK-1.4. T'oTOBUT O0OBEKTHI UCCIIEIOBAHUS.

2. 3a1a4u 0CBOEHUS! JMCHUILIMHBI

— chopMupoBaTh y CTYJEHTOB IpPEJICTaBICHHUS O Pa3BUTHM XUMHUHM TBEPIOro Tela, a
TaK)Ke €€ poJI B HayKe, IPaKTUKE AJIs pelieHus 3a1a4d IpohecCUuOHATbHON e TeNIbHOCTH;

—  HAy4WTb IIPUMEHATH TEOPETUYECKUE NIPEIACTABICHUS ONMCAHNU XUMUUECKOU CBA3U U
XUMUYECKUX MPEBPALLEHUN TBEPABIX TE€I U COOTHOCUTH CBOMCTBA TBEPABIX TEI U MAaTECPHUAIIOB C
UX CTPYKTYPOH U Je(EeKTHOCTHIO;

— HAY4YUTh MPHUMEHITh (yHIaMEHTANbHbIE (DU3NKO-XUMUYECKUE TPUHIIMIBI IS
CO3J1aHUsI MAaTE€pUAJIOB,;

— HayuyuThb OOOCHOBBIBaTH BBIOOP METOJMK IOJYYEHHS W METOJOB HCCIEIOBAHUS
TBEP/BIX BEIIECTB U MAaTEpUAIOB Ha UX OCHOBE.

3. MecTo AMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucuuIuinHa OTHOCUTCS K  MpOo(ecCHOHAIbHOMY MKy, dYacTH, (opMmupyemoin
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOIICHUH. J[UCIUIUIMHA 110 BBIOOpY.



4. CemecTp ocBOeHUS U (popMa NMPOMEKYTOUYHON aTTeCTANMH MO TUCHMUILINHE

CemecTp 8, sk3ameH.

5. BxoaHble TpeOoBaHMsI AJIsl OCBOEHUS TUCUUTIIHHBI

JUisi  yCHemrHoro OCBOCHMS JIHCLUUIUIMHBI TpPeOYIOTCS pe3yiabTaTbl OOY4YEeHHs IO
cienyromuM — aucuuiuimHaMm:  «Heopranwueckas — xumusa», «@Pusmdeckas  XUMUSA» U
«Kpucramioxumus».

6. SI3bIk peaau3anuu

Pycckuin

7. O0beM TUCHHUILINHDI

OO01mmas TpyA0eMKOCTh TUCHUTUTHHBI cocTaBisieT 4 3.e., 144 Jaca, U3 KOTOPBIX:
— gekumu: 16 u.;
— ceMuHapckue 3ansatus: 0 u.;
— npaktuueckue 3anatus: 0 u.;
— rabopaTopHbIe PaboTHI: 48 u.
B TOM YHCJIe TPAKTHUYECKas MOATOTOBKa: 48 u.
O06beM caMOCTOATENbHON padOThI CTYI€HTA ONpeeieH YUEOHbBIM IJIAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. Ocnoenvle nouamus u npeomem Xxumuu meepovix eeutecme (XTB)
Crienudukanys XMMHUHA TBEPJOrO COCTOSHUSA KaK pasjiesia XMMHUYECKOW Hayku. Metoponorus
Hayku o TBepAodazHom BemectBe. Mcrtopus paszButus XTB. Kiaccudukanms TBepabix
BEIIECTB. XUMHUYECKUNH M (PU3MUYECKUI MOAXOJ K ONHMCAHUIO IPUPOJAbI TBEPJOrO BEIIECTBA.
XuMHYecKasi CBSI3b B TBEPJBIX TejaX. DJIEKTPOHHAS U OCTOBHAS MOJCUCTEMBI TBEPJAOrO Teja.
OcHOBHBIE MOJEJIN TBEPABIX BELECTB: 30HHASI, OCTOBHAS.

Tema 2. Kpucmannoxumuueckue ocnosvt XTB. Kpucmannuueckoe u
HeKpucmaniuueckoe cocmosanue eeujecmea. Peanvnvie kpucmaniot

Crpoenue TBepabIx BemiecTB. Kpucramioxumuueckue ocHoBel XTB. Kpucrannuueckoe
cocrosiHue Bemectsa. MneanbHbiil kpuctami. @opmbl KpucTawuioB. VoHHBIE, METAIIIMYECKHE,
KOBaJEHTHbIE, MOJEKyJspHble Kpuctamiel. CBoiicTBa kpuctamuioB. Pacduer sHepruu
KpUCTAJIIMYecKo pemeTku. [lonspusamnus.

Peanbuble kpucramisl. Jledexkrsl B TBepnom Tene. CUMBoONIMKAa AEPEKTOB, NPUUUHBI
BO3HUKHOBEHUS, TUMBI JedekToB. Toueunnle nedexThl. Pacyer paBHOBECHOH KOHIEHTpaluu
nedeKToB (TepMOJMHAMUYECKHM M KBasUXUMHUYECKUH moaxox). KBasuxumuyeckue peakiuu.
Bnusaue nedexktoB Ha cBOicTBa TBepHbIX BemiecTB. JIMHeWHble nedekThl. XUMHYECKHE
COCIMHEHUS, TBEpPAbIE pPACTBOPHI, HECTEXHMOMETPUYECKHE COEOUHEHHUS  (COeIMHEHUs
NEPEMEHHOT0 COCTaBa), MEXaHUYECKHUE CMECH.

Hekpucrannnueckue TBepable BellecTBa: aMop(HbIe, CTEKI000pa3HbIe, TOJIUMEPHL,
CUTAJIJIBl, KEPaAMHKA.

Tema 3. @axmopul, onpedenarouiue peaKkyuoHHy0 CHOCOOHOCHIb MEEPObIX 6EeULeCE.
Ilosepxnocmov meepoozo mena

TepMonuHaMuyeckuii M KUHETUYECKUI acCMeKT CYLIECTBOBAHUS CTaOWUJIBHOTO U
MeTacTabUIbHOTO COCTOSIHMS BeIlecTBa. PeakIMOHHas CHOCOOHOCTh TBEPHBIX BEIIECTB.
@akTophl, ONpEeAeAONNe PEeaKIMOHHYI0 CIIOCOOHOCTh TBEpAbIX BemlecTB. JlucmnepcHsie,
TOHKOIUIEHOYHBIE M MAaKpPOCKOIIMYECKHE TBepAble Tena. IloBepXHOCTH TBEpAOro Tena.
[ToBepxHOCTHBIE SIBIEHHUS M TpoOIEcChl. BiusHuE COCTOSHUS MOBEPXHOCTH Ha CBOMCTBA
BellecTB. MeTo/1bl N3yUYEHHs CBONCTB OBEPXHOCTH.



Tema 4. Teepooghaznvie peakyuu

Peakumu TBepapIX BemiecTB, Kiaccudukamus © Tunbl. Peaknuu, WHUIUUpPYEMbIC
TEIUIOBOM  SHEprueil: TepMOJMHAMHYECKOE OIMUCaHHe, MEXaHU3Mbl TaKMX peaKLUi.
DOTOXUMUYECKHE PpEaKI[MU, OCHOBHBICE MOJEIM M MEXaHU3Mbl. Peakiuu, WHUIUUPYEMbIC
JNEKTPUYECKUM TIoJieM. MeToibl Hcce1oBanus TBepA0ha3HbIX peaKIuil.

Tema 5. @ynoamenmanvHvie u3uKo-Xumuueckue NPUHYUNDBL CO30AHUA MAMEPUATIO8

Ponp daszoBoro cocraBa u (a3oBbIXx paBHOBecHil B (DOPMHUPOBAHMM MaTepuasa.
®dusnueckass M XHMHUYECKash COBMECTHUMOCTh MarepuaioB. DU3UKO-XMMUYECKHE OCHOBBI
TEXHOJOTMU MAaTepPHAJIOB, CHCTEMHBIN aHAIN3 B XUMUYECKOM MaTepHUaIOBeICHUN.

Tema 6. Ocnosnble MemoOvl cCunme3’a Mamepuanios

MeTto0510THs CO3/1aHUs HOBBIX MAaTEpUANIOB C 33aJaHHBIMU CBOMCTBAMHU: KJIACCHUYECKUUN
CHHTE3, HaMpaBlIeHHbIN U 1eneHanpasieHHbiid cunre3 (LIHC) BemecTs n MmaTepuanos (aaroputm
I[MHC). BemectBo Kkak NpeaIIECTBEHHUK MaTepuaia, B3aUMOCBA3b (PYHIAMEHTAIbHBIX,
(YHKIIMOHATBHBIX W LEJEBBIX CBOHCTB. COBpPEMEHHBIE METOJbI CHHTE3a MATEPHUAJIOB:
XUMHUYecKass cOOpKa, MaTpUYHBIM CHHTE3, OJIHTAKCHs, OOIIETEeXHOJOTHYECKHE METObI,
caMopacHpoCTpaHAOIUNCA BblcOKoTemMnepaTypHblii cunre3 (CBC), mma3MoXuMHUYECKUH,
KPUOXMMHUYECKHH,  MEXaHOXUMHUYECKHH,  Meron  B3pbiBa.  OcoOeHHOCTM  CHHTE3a
MOHOKPHUCTATMYECKUX, TUNIEHOYHBIX, TIOPOIIKOOOPAa3HBIX MAaTepPHAJIOB, CTEKIIA H KEPAMHKH.

Tema 7. Cocmoanue u ce0iicmea n0GEPXHOCHU MEEPObIX 6eULECHI8 HA npUMepe
0KCU0086

CTpyKkTypa KpHUCTalJIOB B IOBEPXHOCTHOM CJIO€ OKCHAA. TEpMUH «IIOBEPXHOCTHBIN
LHEHTP» U UX THUIIBL: 3JIEKTPOHOJIOHOPHBIE MOHBI KHCJIOPOJIa, SJIEKTPOHOAKIEIITOPHBIE KAaTHOHBI
METAJIJIOB, THIPOKCHIIbHO-TUAPATHBIM MOKpoB. OOpa3oBaHNe Ha MOBEPXHOCTH OKCHUIOB TPYIII
«METaJUI-KUCIIOPO.I», 3a CUET aACOPOLMU KHCIOpO/ia BO3/lyXa Ha KaTnoHax MeTaia. [IpounocTts
CBSI3HM MMOBEPXHOCTHHIX MOHOB. JIBIOMCOBCKHE KHCIOTHBIE IIEHTPBl. bpeHCTeTOBCKUE KUCIOTHBIC
ueHTpbl. Cuna LEHTpoB. BiusHuME BaJIGHTHOCTH KaTMOHOB HAa CUJIY JIBIOMCOBCKHX U
OpeHCTEIOBCKUX IIEHTPOB. AKIENTOpPHAsl CIIOCOOHOCTh KAaTHOHOB B PAa3jMYHBIX CTEMEHSX
OKHUCJIEHHS. 3aKOHOMEpPHOCTH B H3MEHEHHUHU KHUCIOTHO-OCHOBHBIX CBOMCTB MOBEPXHOCTU IO
NEPUOANYECKON CHUCTEME.

Tema 8. Memoowt uzyuenus nogepxnocmu 0KCuU008

N3yueHue CcOCTOSIHUS ~ TOBEPXHOCTHM  OKCHIOB  MeTojnoM  MK-creKTpocKomnuu.
Knaccuueckuit Meton oOHapy eHHsi Ha IOBEPXHOCTH OpEHCTETOBCKMX U JIbIOMCOBCKHUX
LHEHTPOB. MoieKybl-30H1bl. M3yueHne KUCIOTHO-OCHOBHBIX CBOMCTB IOBEPXHOCTH METOJIOM
pH-MeTpumn.

9. Tekyuiuii KOHTPOJIb MO AUCHHUIINHE

Texkymuil KOHTPOJb IO AWCHUIUIMHE MPOBOJUTCS ITyTEM KOHTPOJS IOCEHIAEMOCTH,
BXOJHOIO TeCTa II0 OCTaTOYHBIM 3HAHUAM JucuUIIMH: «Heopranuyeckas Xumus»,
«Dusnyeckas xumus»  «Kpucramnoxumus»;  yCTHOTO — KOJUIOKBHYMA,  BKJIFOYAFOIIETO
TEOPETUYECKHE BOMPOCH U NMPAKTUUYECKUE 3aJaHus N0 TeMme: «KpUCTaIIOXMMUYECKHE OCHOBBI
XTB. PeanpHble KpHUCTaIbL.»; BBIIOJHEHUS Ja0OPaTOPHBIX pabOT M HANUCAHUS OTYETOB IO
nabopaTopHbIM paboTaM, U puKcUpyercs B hopMe KOHTPOIBHON TOUKM HE MEHEee OJHOTO pasa B
cemecTp.

Texkymmii KOHTPOJb TO3BOJSIET NPOBEpUTH MpuoOpereHHble 3HaHusa no OIIK-1
(MOTIK-1.1., MOIIK-1.3), OIIK-2 (MOIIK-2.1, UOIIK-2.2, NOIIK-2.3, NUOIIK-2.4.), TIK-1
(UIIK-1.1, UTIK-1.2, UTIK-1.3, UTIK-1.4).

10. Mops10k MpoOBeaeHUsI U KPUTEPUH OIleHUBAHUS MPOMEKYTOUYHOM aTTeCTAIUH

DOK3aMeH TMpOBOAMTCS B YyCTHOW ¢opme mo Owineram. buier couepXut 1Ba
TEOpeTUYECKUX Borpoca U 1 mpaktuueckyto 3anady. CoaepxaHue 3K3aMEHAIlMOHHBIX OUJIETOB
MO3BOJISIET  MpoBepUTh  chopmupoBaHHOCTh  kommereHuumdt  OIIK-1 wu  OIIK-2.
[TpomomKUTETHHOCTS TTOATOTOBKY OTBETA 0 Ouietam 45 MUHYT, OTBET 20 MUHYT.



Ilpumeproe codeporcanue SK3aMEHAYUOHHBIX OUIEMO8.

1. OcHOBHBIE COCTOSIHUSI TBEPJOTO BEHIECTBA (KPUCTAUIMYECKOE, HEKPUCTATUIMYECKOE,
CTEKJI000pa3HOE COCTOSIHHUE BEIIECTBA, CUTAIIIBI, KEPAMHKA, YIIBTPAIUCIIEPCHBIC BEIIECTBA).

2. Toueunbie pedexrol. Jledexkror 3amemenus. Jledexrsr BHenpenus. Jledexts
BBIUMTAHMUS.

3. 3amumute i bopHa-I'abepa 17 MOHHBIX, KOBAJICHTHBIX, aTOMHBIX, MOJIEKYJISIPHBIX
KPUCTAJUIOB W JIaTh aHAIMTHYECKYIO 3alMCh SHEPTHH Ui KKI0To mukia. [IpoBenure ananus
BEJIMYMH, BXOJSIINX B YPAaBHEHHUS.

Kpumepuu oyenusanus:

- CTYJIGHT OIIpE/eNsieT OCHOBHBIE OCOOEHHOCTH COCTOsIHMSA BemecTBa (1 3aganue);

- OLICHMBAET OCOOCHHOCTH JIe(EKTOB 3aMEIICHHS, BHEAPCHUS, BBIYUTAHUSL.
[TpuBoauT npumeps! (3a1anue 2);

- BJIaJiceT HaBbIKaMH HamucaHus 1ukia bopua-I'abepa A HOHHBIX, KOBAJICHTHBIX,
ATOMHBIX, MOJICKYJISIPHBIX KPHUCTAJUIOB M JA€T aHAJUTHYECKYIO 3allUCh SHEPIHU IS KaKIOro
nukia. [IpoBoaut ananu3s BenmuuH (3 3a1aHue).

PesynpTaTel  dK3aMeHa ~ ONPENENSIOTCS ~ OLIGHKAMH  «OTIHUYHO»,  «XOPOILOM,
«YOOBJICTBOPHUTCIBHO», «KHCYAOBJICTBOPHUTCILHO.

OTIMYHO — CTYIEHT CaMOCTOSITeNIbHO, B JIOTHUYECKOH MOCIEAOBATEIbHOCTH U
WCUEPIBbIBAIOIIE OTBEYaeT Ha BCE BOMPOCHl Owuiera, MOAYEpPKUBas TMPU OSTOM CaMoe
CYUIECTBEHHOE, YyMeEeT aHAJIM3UpOBaTh, CPaBHUBATh, KJIACCH(PHUUIMPOBATH, 0000mIATH,
KOHKPETH3UPOBAaTh W CHUCTEMATHU3HPOBATh HM3YyYEHHBIM Marepuall, BBIICISITH B HEM TIJIaBHOE:
YCTaHaBJIMBATb NPUYNHHO-CIICACTBCHHBIC CBA3HU,

XOopoIIo — CTYJEHT B JIOTUYECKOM MOCIIeJOBATEIbHOCTA U MCUEPIBIBAIOIIE OTBEYAET Ha
BCE BOTIPOCHI OMJIeTa C MOMOIIBIO HABOSAIINX BOIIPOCOB 3K3aMEHATOpa, OAUYEPKHUBAS TIPH STOM
camMoe CyIIECTBEHHOE, YMEeT aHaIM3UpOBaTh, CPaBHUBATh, KiacCU(UIUPOBATH, 0000IIATH,
KOHKPCTU3UPOBATL M CHUCTCMATU3UPOBATH H3y‘I€HHLIfI Marcepurall, BBIACIATH B HCM TIJIABHOC:
YCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBS3H;

VY I0BIETBOPUTENFHO — CTYJIEHT B JIOTHYECKOW IMOCIIENOBATEIHLHOCTH W HCYEPITHIBAIOIIES
OTBEYAaeT Ha BCE BONPOCHI OMileTa C IMOMOIIBIO HABOJAIIMX BOIPOCOB HK3aMEHATOpa, HO
JomyckaeT He Oosiee 3 ommMOOK, MOTYEpKUBas TMPU ITOM CaMO€ CYIIECTBEHHOE, YMEEeT
aHaM3upoBaTh, CpaBHUBATh, KiaccuuuupoBaTh, 0000I1aTh, KOHKPETH3HPOBATh U
CUCTCMATU3UPOBATH I/I3y‘~I€HHI>II\/JI Marcepurall, BBIACIATL B HCM TIJIABHOC! YCTaHABJIMWBATH
NPUYMHHO-CJIEICTBEHHBIE CBSI3HU;

HGYJIOBHGTBOPI/ITGHI)HO — CTYACHT HC MOXCT B JIOTUYECKOM IIOCJIICAOBATCIBbHOCTH H
UCUEpIIbIBAIOIIE OTBEYaTh HAa BCE BONPOCH OWJIETa C TMOMOULIbIO HAaBOSIIMX BOIPOCOB
9K3aMEHaTopa, HE YMEeT aHaJUu3UpoBaTh, CpPaBHUBATh, KiaccU(UUIUPOBATh, 0000IIATH,
KOHKPETU3UPOBaTh U CHUCTEMAaTH3UPOBATh W3YyUEHHBIH MaTepua, BBIICNIATH B HEM TIJIaBHOE,
YCTaHaBJIMBAThL NPUINHHO-CJICACTBCHHBIC CBA3HU.

11. YueOHO-MeTOOAUYECKOE O0eceueHne

a) DJEKTPOHHBIA Y4YeOHBIM Kypc TO AUCHHUIUIMHE B DJIEKTPOHHOM YHHUBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=23446

0) Kysnenosa C. A. YMK «Oxcuapl B XMMHUYECKOM MaTepuaioBeIeHUN» //IIeKTPOHHO-
obpa3zoBatenbHbIi pecypc, Tomck, 2009, na CD — aucke. (ido.tsu.ru/tsu_res/res30/)

B) Kosuk B. B., bopuio JI. I1., Ky3nenona C. A., JlrotoBa E. C. Xumus TBeporo tena u
XMMHUYECKOe MaTepualioBe/ieHue: yueOHo-MeToauueckoe nocodue: Tomck : M3narensckuii JJom
TI'Y.2018.-53 c.



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

12. Ilepeyenn yueOHoiIi JuTepaTypbl H pecypcoB cetu UHTepHeT

a) OCHOBHas JuTEparypa:

— @axnpman b, JI. XuMHs HOBBIX MaTE€pHaJOB W HAHOTEXHOJIOTHMH. / TIOI PEI.
Tpetbsixosa 0. JI. u 'yqununa E. A. // M. : Untennekr. 2011. — 463 c.

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

0) IOTIOHUTENbHAS JINTEpaTypa:
— SIpocnabneB A. b. Xumust TBeporo tena. M. : Hayunsiii mup, 2009. — 322 c.
— Enudanos I'. . ®usuka tBepaoro tena. Cankt-Ilerepoypr : Jlans, 2011. — 288 c.

— Kurrens Y. Benenne B pusuky TBepaoro Tema. / mep. moxa oomr. pex. A. A. I'ycesa //
M. : Anpsanc, 2013. —790 c.

— Bonbiackuii  A., bakeeB H. Ponb TOBEpXHOCTHBIX SIBJIEHUM B CTPYKTYpPHO-
MEXaHHMYECKOM IOBEJIEHUU TBEPABIX moaumMepoB. M. : Mzn-so PUIMATIIUT, 2014. — 536 c.

—I'yceB A. . Hecrexuometpusi, 6ecriopsiok, OJMKHUAN U TadbHUN MOPSAIOK B TBEPIOM
tene. M. : dusmaraur, 2007. — 855 c.

B) pecypchbl cetu HTEepHeT:

— DNeKTpOHHO-0MbOIMoTeYHas cuctemMa Znanium.com [DneKTpoHHbIN pecypc] / Hayuno-
usnarenabckuii eHTp Mudpa-M. — Diektpon. gad. — M., 2012. URL: http://znanium.com/

— PXTY MenaeneeBa 6a3bl qanHbIx http://crystal.imet-db.ru/

— OOpazoBatenbHas  nporpamma  «Kpucramamueckas U peanbHass  CTPYKTYpBI
Heopranuueckux  martepuaioBy  MIY  http://www.chem.msu.ru/rus/teaching/education-
program/spec-inorg/2.html

— Obpa3zoBaTenbHas IporpamMma «Pusuka TBEPIOIro Tena» MIy
http://www.chem.msu.ru/rus/teaching/education-program/spec-inorg/6.html

— O6pazoBartenbHas nporpamma «Dusuka TBEPJOTO Tea MI'y
http://www.chem.msu.ru/rus/teaching/education-program/spec-inorg/6.html

— O6pazoBatenbHas nporpamma «Duzuka TBEPJOTO Tea MI'y

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

— U3narenscTBO «Jlaub» [DNEKTpOHHBIN pecypc|: 2JIeKTpOoH.-OMOIHOTeUHas CUCTEMA. —
OnextpoH. aaH. — CII6., 2010- . — URL: http://e.lanbook.com/

— Oobmepoccuiickas  Cetp Koncynbrantllmoc ChopaBounasi mpaBoBas —CUCTEMA.
http://www.consultant.ru

13. Mlepeuens UHPOPMAIMOHHBIX TEXHOJIOTHIA

a) TUIIEH3MOHHOE M CBOOOTHO pacmpoCTpaHsIeMoe MPOrpaMMHOE O0ecTieueHue:

— 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);

— MyOIMYHO JOCTYIHBIE 0Onaunble TexHonoruu (Google Docs, SInnekc auck u T.1.).

0) nH(hOpMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DIIEKTPOHHBIN KaTaJor Hayunoi O6ubamorexku 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
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— O6pazoBatenbHast miardopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.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/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/

— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepuaibHO-TeXHHYECKOe o0ecreyeHue

OO0yyeHue AUCUMILTUHE OCYUIECTBIISETCS C MCIOJIb30BAHUEM CIICAYIOIIUX IJIOMAAed U
000py1I0BaHUS:

— JIGKIIMOHHASI ayJUTOpHUS, OCHAIICHHAas MYJbTUMEIUNUHBIM O00OPYJOBaHUEM JUIS
JIEMOHCTPALIMU MPE3CHTALMMN, CIAaWI0B U KOMIIBIOTEPHOM aHUMAalMW; UHTEPAKTUBHOW JOCKOH
(aymutopust Ne 402 6-ro yuebnoro kopiyca TT'Y);

— nabopatopusie aygutopuu (Ne 102, 6-ro yueoHoro kopmyca TT'Y).

JlaGoparopun OCHAIIEHbI BBHITSKHBIMU M CYIIWIbHBIMU HIKadamu, Mydensimu, BecaMu,
AJIEKTPOTUIMTKAMHU, JUCTHIUIITOPAMH, LEHTpudyramu, TepMOMETpaMH, CTCKISHHOW U
dapdopoBoii nocyaoit; HEOOXOAUMBIMU JJIs1 BBITOJIHEHHSI TAOOPATOPHBIX pabOT peakTUBAMHU.

15. Undopmanus o paspadoTunkax

Ky3snenoa CgernaHa AHaTONbEBHA, KaHJ. XHM. HayK, JOICHT, Kadeapa
HEOpraHuyeckod xuMuu HanmoHambHOTO HCCIEA0BATENIBCKOTO TOMCKOTrO TroCyJapCTBEHHOTO
YHUBEPCUTETA, TOLICHT.


http://www.iprbookshop.ru/

