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1. Hesap 1 n1aHUpPyeMBbIe Pe3yJbTaThl 0CBOCHHS JMCIHIIIHHbI

Iesbro 0cBOEHMSI JUCIMIUIMHEI ABISETCA (POPMUPOBAHUE CICAYIOIIMX KOMIIETEHLIUH:

— OIIK-1. CrocobeH aHanu3upoOBaTh W HMHTEPIPETUPOBATH PE3YIbTAThl XUMHUYECKUX
9KCHEPUMEHTOB, HAOIIOJEHUI 1 U3MEPEHUI

— OIIK-2. Cnoco0GeH NpOBOAWTH € COOJIOACHHEM HOPM TEXHHKH 0O€301MacHOCTH
XUMHUYECKUH DKCIEPUMEHT, BKIIIOYasl CUHTE3, aHAJIU3, U3YYCHHUE CTPYKTYPhl U CBOMCTB BELIECTB
Y MaTEepUaJIoB, UCCIIEOBAHNE IIPOLIECCOB C UX YUACTUEM;

—IIK-1. CnocobeH BbIOMpaTh M HCIHOJIB30BATh TEXHUYECKHUE CPEACTBA M METOJbI
UCOBITAHUM JUId pElIEHHUs MCCIEN0BAaTENIbCKUX 33/Jad XMMHMUYECKOM HalpaBlIE€HHOCTH,
HOCTAaBJIEHHBIX CIIELHAIMCTOM 00Jiee BEICOKOW KBATU(HKALUH.

Pe3ynbraramMu 0cBOEHUS IHMCLUUIUIMHBI SBIISIOTCS CIENYIOIINE UHAMKATOPBI JOCTHXKEHUS
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. Tlpeanaraer MHTEPIPETALUIO PE3YIbTATOB COOCTBEHHBIX HKCIEPUMEHTOB U
pPacyeTHO-TEOPETUYECKUX pabOT C HCIOJIb30BAHUEM TEOPETUYECKUX OCHOB TPATULMOHHBIX U
HOBBIX Pa3JI€JIOB XUMHUH.

NOIIK-1.3. ®opmynupyer 3akirO4YeHUss M BbIBOABI IO pe3yibTaTaM aHalu3a
JUTEPATYpPHBIX JaHHBIX, COOCTBEHHBIX 3KCIEPUMEHTAIBHBIX U PAaCUE€THO-TEOPETUUYECKUX PaboT
XUMHUYECKON HAIPaBJIECHHOCTH.

NOIIK-2.1. PaboTaer ¢ XMMHUYECKMMH BEHIECTBAMH C COOJIOJIGHUEM HOPM TEXHUKHU
0€30I1aCHOCTH.

NOIIK-2.2. TIpoBOguT CHHTE3 BEIIECTB M MAaTEpUaJIOB Pa3HOM MPUPOABI C
MCII0JIb30BaHUEM UMEIOIINUXCSA METOIUK.

NOIIK-2.3. TIpoBOoAWT CTaHJApTHBIE ONEpPALUU JJIsi OINPEAEICHUS XUMHUYECKOTOo U
(a30BOro cocTaBa BEIIECTB U MaTEPUAJIOB HA X OCHOBE.

NOIIK-2.4. IlpoBoauT HCCIEOBAHHUS CBOMCTB BEIIECTB W  MaTepuaioB ¢
UCIIOJIb30BAaHUEM CEPUIHHOIO HAYYHOTO 000pY10BaHMS.

NIIK-1.1. Ilnanupyer oThenbHBIE CTaJWU UCCIIEJOBAHMS NMPU HAJIWYMM OOIIEro IUlaHa
HUP.

NIIK-1.2 T'0TOBUT 351eMEHTHI JOKYMEHTAIMH, IPOEKTHI TUNIAHOB M MPOrPaMM OTIENbHbBIX
sranos HUP.

NIIK-1.3. BpiOupaer TeXHMYECKHE CpEACTBA M METOJbl HCHBITaHUNW (M3 Habopa
UMEIOIINXCS) TSl pelIeHHs MocTaBieHHbIX 3a1a4 HUP.

UIIK 1.4. I'oroBUT 00BEKTHI HCCIIEAOBAHUS.

2. 3a1a4u OCBOEHUS THCIUTLIMHBI

— OcBOUTH NOHATUIHBIN annapar AUCLUIIINHBL

— OBnageTs COBPEMEHHBIMU TEOPUSMHU (Aa30BBIX M (PU3NYECKUX COCTOSHUH W
CTPYKTYpOOOpa30BaHUs OJIMMEPOB U MAaTEpHAJIOB HAa MX OCHOBE;

— Hayuutbcs Ha 0aze TEOpeTHMYECKOro Marepuana CBSA3bIBaTh WJIM IPOrHO3HPOBATH
IIPAKTUYECKH 3HauMMble cBoiictBa BMC ¢ ux cTpoeHueM, lenaTh pacdyeTbl MO HM3BECTHBIM
dopmynam, ananusupoBath TMK, uzorepmbl pactskeHus U Ap. rpaduyecKkue 3aBUCHUMOCTH,
IPUMEHATH TOJIYYEHHbIE 3HAHMS U PEIIEHUs 3a1ad MCCIIENOBATEIbCKOTO U IPHUKIAIHOTO
XapakTepa, MPOrHO3UPOBATh 00IACTH UCIIOJIB30BAaHUSI KOHKPETHBIX MOJTMMEPHBIX MaTepUaOB.

3. MecTo IUCHMIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuumuimHa oTHOCUTCA K bioky 1 «Aucuumimuael (MOZYIn)».

JlucuunianHa OTHOCHTCS K 4YacTH OOpa3oBaTeNbHON MporpaMMbl, (HOpMHUPYEMOit
y4aCTHHKaMHU 00pa30BaTeNbHbIX OTHOIIECHUH, IpearaeTcsi 00yJyaromumcs Ha BBIOOp.

Jucuunnuza BXoauT B Moayins BEICOKOMOIIEKYIIIpHBIE COEIUHEHNS



4. CemecTp ocBOeHHs ¥ (p)OpMa MPOMEKYTOUHOI aTTECTANMHU MO TUCIUITIHHE
Cemectp 7, 5K3aMeH.

5. BxoaHble Tpe0OBaHMs 1JIsl OCBOCHHS THCIUIJIHHBI

JUIs  yCHemHOro OCBOSHUS JWCHUIUIMHBI TPEOYIOTCS pe3yibTaThl OOydYeHHUs IO
CICMYIONIMM JTUCHUILIMHAM: opranudeckas, ¢uszmdeckas xumus 1 BMC (b1.0.16, 51.0.17 u
b51.0.18), ¢pusuka (51.0.08) u crpoenue Beriecta (51.0.12).

6. SI3bIK peaau3anuu
Pycckuii

7. O0beM TUCUHUILINHDI
OO01mmas TpyI0eMKOCTh TUCHUIUIHHBI COCTaBsAeT 5 3.¢., 180 yacoB, U3 KOTOPHIX:
— Jekumu: 32 4u.;
— MPaKTHYECKHUE 3aHATUS: 32 4.;
B TOM YHCJIC IPAKTUYECKAask OJrOTOBKA: 32 .
O0BeM caMOoCTOATENBHOI pabOTHI CTY/IEHTA ONPEIEICH y4eOHBIM TUIAHOM.

8. Conep:xkaHue TUCHUILUINHBI, CTPYKTYPHPOBAHHOE 10 TEMaM

Tema 1. ArperatHsie, ¢pa3zoBbie, (HHU3HMUECKUE COCTOSHUS TOTUMEPOB.

du3nuecKre COCTOSHUS U MEPEX0/IbI B OJUMEpax.

Kpucrannuueckoe cOCTOSHUE MOJIUMEPOB.

Crexinoo0pa3HOe COCTOSTHHE MOTMMEPOB.

BricokoanacTuueckoe cOCTOSHHUE MTOTMMEPOB.

Bsi3koTekyuee cOCTOSIHUE ITOTMMEPOB.

Tema 2. CTpykTypooOpa3oBaHue B MOJIMMEPAX.

HaamonexkynspHbie CTPYKTYPhl KPUCTAUTHISCKUX U aMOP(HBIX TTOJUMEPOB.

Tema 3. CBoiicTBa OJIMMEPOB.

Mexannyeckue cBOKWCTBa MOIUMEPOB. OpUEHTUPOBAHHOE COCTOSTHUE TTOJIMMEPOB.

[Tnactuduxamnms noaumepoB. HamonHeHHbIE MTOTUMEPHI.

DneKTpuyecKue CBOICTBa MIOJINMEPOB. ["a3onponuiiaeMocTb MIOJINMEPOB.
Camoopranusanus moJruMepoB.

9. Tekymmii KOHTPOJIb MO0 NUCHHUIINHE

Texymuii KOHTPOJIb IO JIWUCHUUIUIMHE MPOBOAUTCS IYyTEM KOHTPOJS MOCELaeMOCTH,
IPOBEIEHUS] KOHTPOJIBHBIX pabOT, TECTOB MO JIEKIIMOHHOMY MaTepuaity, BBITOJHEHHS JOMAIIHUX
3a1aHuil ¥ pukcupyercst B GopMe KOHTPOIHHON TOYKM HE MEHEE OJTHOTO pasza B CEMECTP.

10. Mops10K NpoOBeIeHUs] U KPUTEPUH OLeHUBAHUS MPOMEKYTOYHON aTTeCTAUM

JK3aMeH B celbMOM ceMecTpe IpoBojauTcs B TecToBoi popme B cucreme MOODLE
(20 Bompoca), 6ank coxepxut 100 Bompocos, mposepstoux cpopmupoBanHocts MOIIK-1.1,
NOIIK-1.2, MOIIK-1.3. TIponomxkurtenbHOCTh 3k3aMeHa 20 mMuH. baHkK BOIpPOCOB €XETOIHO
KOPPEKTUPYETCSI.

[IpuMepsl TECTOBBIX 3a1aHUI:

L - JTO TeMmIeparypa, IpH KOTOPOM MaTepuain
BBIJICPKUBAET ONPEACICHHYI0 HAarpy3Ky B TE€UEHHME 3aJJaHHOrO BpeMeHH, a jaedopmarus npu
HTOM HE MPEBBIIAET JOIMYCTUMOTO Mpeea.

a. IPOYHOCTh  D. TerocTolkocTs C. MOPO30CTOHKOCTh d. TOJITOBEYHOCTH

2. Ha pucynke mnpuBeneHa Kpuas "HampsbkeHHe-nedopmanus', XapakTepHas JUIs
IIPOLIECCOB  PACTSIKEHUS KPUCTAUIMYECKUX TIOJMMEPOB IIpU IOCTOSHHOM TeMIeparype.
Hcnpitanu 8 o0pa3noB KPUCTALIMYECKUX IOJIMMEPOB PA3JIMYHBIX MOJIEKYISIpHBIX Macc (M).



[ludppbl Ha KpPUBOM COOTBETCTBYIOT pa3pbiBy 00pa3ioB. BepHBIM COOTHOIIEHHEM MEXIY
MOJIEKYJISIPHBIMUA MaccaMU MCIIBITAHHBIX 00pa310B SABISAETCA:

o

YCrOEHDE HaMpAEeHWE

OTHOCHTENRHAR gﬂ:_:-gnaghﬂ

a/ M1 >M2>M3>M4>MS5>M6>M7 > M8

b. M1 <M2 <M3 <M4 =M5=M6=M7=M8§

c. M1 <M2 <M3 <M4 <M5<M6<M7<M8§

dM1>M2>M3=M4=MS5=M6>M7>M8§

3. BepHbiMu OyIyT ClEIyIOIINE YTBEPKACHHUS ....:

- TIOJIMMEP B BBICOKOIIACTHYECKOM COCTOSHHH - TBEPABIA 1O arperaTHOMYy, aMOpQHBII
1o (pa3oBOMY COCTOSIHUIO

- BBICOKODJIACTUYECKOE COCTOSTHIE XapaKTEPHO TOJIBKO IS OJIMMEPOB

- BBICOKO?JIACTHUECKHE CBOMCTBA BOCCTAHABIMBAIOTCS MPHU MPEKPAILICHUH IEHCTBUS CUIL,
BBI3BIBAIOIINX Pa3pyLICHHE MEXaHUYECKHUX WM CTPYKTYPHBIX IOIEPEYHBIX CBA3EH B ITOJIMMEPE

- TpU HarpeBaHWW WIM PACTBOpPEHUH HaOIIOAaeTca HeoOpatumas TOTeps
BBICOKO?JIACTUYECKUX CBOICTB 00pa3ia

- BBICOKO?JIACTUYECKOE COCTOSIHUE - HEPABHOBECHOE, PEIaKCAI[MOHHOE COCTOSIHHE

4. O0Opa31pl MOTUATUIICHA XJIOPUPOBAIM B COCTOSIHIH paciiiaBa. [lomydeHHbie 00pasipl ¢
pa3IMYHBIM COJIEpP:KaHUEM XJIOpa 3aKpHUCTANIM30BalIM B OJUHAKOBBIX YCIOBUsAX. Hammensbluen
CTETIEHBIO KPUCTAIIMYHOCTH XapaKTepu3yeTcs o0pasell mojmmepa ¢ CoaepKaHueM XJIopa. ..

A.30% b.20% c.5% d.10% e.50%

5. PabGora, coBepiiaemasi mpu pacTsHKEHUHU oOpasiia cinado cmmroro kayayka Ha 300%,
COCTaBISIET 2 JIXK/T, KOJIWYECTBO BBIICIHUBIICHCS TPU 3TOM TEIJIOTHI paBHO 1,8 mx/r, morepu Ha
MIPEOJIOJICHUE MEXMOJIEKYIIIPHOTO TpeHUs: cOCTaBIAIOT 10% OT BeTMUYMHBI paOOTHI PACTSIKEHUSI.
Onpenenuth H3MEHEHHE BHYTPEHHEW OJHepruM B oOpasle Kaydyka B IIpOLEcce €ro
neOpMUPOBAHUS.

1) 0,2 mx/r 2) 0,18 mx/r 3) 1,6 mx/r 4) 0 mx/t

6. Moayns ynpyroctu anactomepa npu 20 °C pasen E. Uemy paBeH MOAYIb yIpyrocTu
npu 60 0C?

DLI3E 2)3E 3)1/3E 4)0,88E

O1eHka «HEYAOBJIETBOPUTEIILHO» BBICTaBIIsAETCS B ciyyae Habopa ¢ 1 ngo 11 Gamnos,
«YIOBJIETBOPUTETHHO» - ¢ 1 10 14 Gamnos, «xoporio» - ¢ 15 go 17 6amnoB, «oTaudHoO» - 18 10
20 6amnos.

11. YuyeGHo-MeTOAMYECKOE 00ecieueHue

a) DNEKTPOHHBIA Y4YEOHBIH KypC MO JUCIHMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=21495.

0) O1leHOYHBIE MaTepHaIbl TEKYIIEro KOHTPOJS MU TMPOMEXKYTOYHOM aTTECTAIluU 10
JUCLUIUIUHE.

B) [1man cemuHapCcKux / MPaKTUYECKUX 3aHIATHH 1O JUCITUTUTHHE.

r) MeToaudeckue yKa3aHusl 0 OpraHU3aIi CaMOCTOSITENIbHON pabOThHI CTY/ICHTOB.

12. Ilepeuyens y4eOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT
a) OCHOBHas JTUTEpaTypa:


https://moodle.tsu.ru/course/view.php?id=21495

— Kupeer B. B. BricokoMonekynsipHble coeiuHeHMs: y4eOHUK i OakanaBpos / B. B.
Kupees. — M. : UznatenscTBo FOpaiit, 2013. — 602 c. — Cepusi. bakanaBp. YriryOsieHHbIN Kypc.

— Kynesnes B. H., lllepmnes B. A. Xumus u ¢pusuka noaumepon: YuedbHoe nocoodue / B.
H. Kynesnes, B. A. lllepmnes. - CII06. : U3natenscTBo «Jlanby, 2014. — 400 c.

— H. I'. PamOugu. CTpyKTypa MOJMMEPOB — OT MOJIEKYJ 70 HaHoaHcamOnen: YyeOHoe
nocobue / H. I'. Pambunu - Jloaronpyausiit: U3narensckuii nom «MaTEmexkT», 2009. — 264 ¢

0) JIOTIOHUTENNbHAS JINTEpaTypa:

—Tarep A. A. ®usuko-xumusi mnoiaumepoB: W3ganme 4-e, mnepepaboTaHHOE U
nomonaeHHoe / A. A. Tarep. - M. : Hayunsrit mup, 2007. — 544 c.

B) pecypchl cetu HTepHeT:

— http://www.chem.msu.ru/rus/teaching/vms.html - y4eGHbIe MaTepuabl o XUMUH

— http://elibrary.ru/query_results.asp - myoaukarwu mo GU3HIECKON XUMHUH [TOJTUMEPOB.

13. Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOTHIA
a) JIMLIEH3MOHHOE U CBOOOHO pacpOCTpaHIEeMOe IPOTpaMMHOE 0OecTieueHHE:
— Microsoft Office Standart 2013 Russian: maker mporpamm. BiirodaeT MpHIOKCHHS:
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);
— nyOJIMYHO JocTynHble obnaynble TexHonoruu (Google Docs, SInaexc nuck u T.11.).
0) MH(POPMALIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJEeKTPOHHBIN KaTaJior Hayunoi OoubmmoTexn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast Ooubamoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cryaenTa — http://www.studentlibrary.ru/
— O6pasoBatenpHas miardopma FOpaiit — https://urait.ru/
— 3BC ZNANIUM.com - https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHUYECKOe o0ecrieyeHue

AyauTopuu Uil NPOBEIEHUS 3aHATUHN JIEKIMOHHOTO THIIA.

AyauTopuun JUisl TPOBEJEHUS MPAKTHUYECKUX 3aHATUN, WHIUBUIYAIBHBIX M TPYIIOBBIX
KOHCYJIbTAILINH, TEKYILIET0 KOHTPOJIS U MPOMEKYTOUHOM aTTeCTaLNH.

[Tomernenust s caMOCTOATENIbHONW paOOThI, OCHAIIIEHHBIE KOMIIBIOTEPHON TEXHUKOU U
JOCTYTIOM K ceTH VHTepHeT, B 3IIEKTPOHHYI HWH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely U K
MH()OPMAIIMOHHBIM CIPABOYHBIM CHCTEMAaM.

15. Uupopmanust 0 pazpadoTynukax

bepesuna  Enena  MuxaiioBHa, KaHJ. XWUM. HaykK, JIOUEHT, Kadeapa
BBICOKOMOJIEKYJISIDHBIX COeMHeHH U HedTexumun HalmoHaTbHOTO HCCIIEI0BATEIHCKOTO
ToMCKOro rocy/1apCTBEHHOIO YHUBEPCUTETA, TIOLEHT.
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