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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

K.X.H., Jlouent, E.N. Jlecuk

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpto wu3y4YeHHs] IUCUUIUIMHBI SIBISIETCS U3Y4YeHHE (PUIUKO-XUMHUYECKHX
3aKOHOMEPHOCTEH,  ONpEAENSIONIMX  HampaBieHUE U [NIyOMHY  NPOTEKaHUs
XUMUYECKUX TpeBpalieHnii, u (OpMHUPOBaHHE Y CTYACHTOB-OAaKaTaBpOB HABBIKOB
WCIIOJIb30BaHUSl (PU3UKO-XMMUYECKUX TMOAXOAOB K aHAIM3Y MPOILECCOB C y4yacTUEM
yriaepoja Kak COCTAaBHOM 4YacTh HEPTIHOTO ChIPbS, MX TEPMOIAMHAMUYECKUX U
KMHETHYECKHX 3aKOHOMEPHOCTEM.

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

3anayum  M3y4YeHUs AUCHUIUIMHBI 3aKJIIOYalOTCS B OCBOCHHUU B3aUMOCBS3EH
bu3MUeCKNX W XMMHYECKHX TIPOIECCOB M WM3YyUYEHWHW OCHOBHBIX pa3/ieiioB
$U3MYECKOM XUMHHM: XUMHUYECKOW TEPMOJUHAMUKH, XHUMHYECKON KUHETHUKH,
MEKTPOXUMHH, (DOTOXMUMHUH, YUEHHUS O Ta3ax, pacTBOpax, XUMHUYECKHX M (Pa3oBBIX
PaBHOBECHSIX, KaTalln3a, KOJUIOUIHOM XUMUU.

1.3 IlepeyeHb IUIAHHPYEMBIX Ppe3yJdbTATOB O0YYEeHHUS MO AUCHMILUIHHE
(MOay/110), COOTHECEHHBIX € IJIAHMPYEeMbIMH pe3yJabTATaAMH  OCBOCHMS
o0pa3oBaTeJIbHOI NPOrPaMMbl

Koa n HaunmeHoBaHue NMHOUKaTopa 3aI'IJ'IaHVIDOBaHHbIe pe3ynbTtaTthbl o6yquV|s| no ancuuniunHe

OOCTUXEHNA KoMmneTeHunmn

IIK-6: CniocodeH npuMeHSITh MPOLECCHBIH MOAX0/ B MPAKTHYECKOH AesITeJIbHOCTH,
€c0YeTaTh TEOPHIO U MPAKTHUKY B COOTBETCTBUM € BbIOPaHHOI1 cdepoid
Npo(ecCHOHATBHOU 1eATeTLHOCTH

[1K-6.1: 3HaTh: - OCHOBHBIE 3aKOHBI ¥ 3aKOHOMEPHOCTH (PU3NYECKON U KOJIIOUTHON

IIPOM3BOJICTBEHHBIE TIPOIIECCHI,
NPECTaBIAIONINE €AUHYIO
[ETI0YKY He(TEera30BbIX
TEXHOJIOTHH; - PyHKIIUH
IPOM3BOJCTBEHHBIX
HOJpa3/ieJIeHU i OpraHu3aluu 1
IIPOM3BOJICTBEHHBIX CBSI3EH
MEXy HUMH; - IpaBUIIa
TEXHUYECKOH SKCILTyaTaliu
TEXHOJIOTHYECKUX 00BEKTOB
He(TEera3oBoro KOMIUIEKCa U
METO/bI YIIPaBJICHUs peKUMaMU
uX paboThl;

XUMHH
3HAET CTPOEHUE HE(PTAHBIX JUCTIEPCHBIX CHCTEM

3HAET CTPYTYpPY U CBOMCTBA JUCIIEPCHBIX CUCTEM Ha
OCHOBE PaCTBOPOB BBICOKOMOJIEKYJISIPHBIX BEILIECTB
MPUMEHSIET 3HaHUS PUZNUECKON U KOJJIOUTHOM XUMUHU
IIPYU IPOBEIEHUH UCCIIEJOBaHUN U B IPO(HECCHOHATBHOM
NeSATEIIbHOCTH

HMHCTpYMEHTapueM (U3UUECKOM U KOJUIOUAHOM XUMHUHU B
npodecCHOHATBHON JAEeSITeTbHOCTH

[IK-6.2: YMeTh: - B COUETaHUH C
CEPBHUCHBIMU KOMIIAHUSMU U
criequaiImcraMu TCXHUYCCKUX
CITY’KO KOPPEKTHUPOBATh
TEXHOJIOTUYECKHE MPOIIECCHI C
YYETOM PEATbHOM CUTYalllH;




T1IK-6.3: BianeTs: - HaBBIKAaMH
PYKOBOJICTBA
MPOU3BOACTBEHHBIMU
nporeccaMy B HeprerazoBoit

OTpaciy ¢ IPUMEHEHUEM
COBPEMEHHOT0 000pyAOBaHUS U
MarepHaios.

1.4 Oco0eHHOCTH peau3alMu U CIUILTHHBI
S3pIK peanu3auuu JUCUUILUIMHBL: PycCKuu.

Jucuuruinaa (Moayis) peanusyercs 6e3 npumenenus 50 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1,5 (54)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
nabopaTopHBIE PabOTHI 1 (36)
CamocrosiTesqbHas padora
1,5 (54)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO
THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

B Tom
yucrne B
3n0C

Bcero

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. XumMuveckasi TEpMOTHHAMHKA

1. Beenenue. Kparkas ucropuueckas cnpaska. [Ipeamer

(I)I/I?:I/I‘ICCKOI\/JI XUMHH. OCHOBHBIE ITIOHSTHUSA U OIPCACIICHUS.

0,5

2. UneanbHble Ta3bl. Y paBHEHMS COCTOSHUS I'a30B.
Heunpneanbnsle rassl. YpaBHeHus coctossHus KnanelipoHa-
Menneneesa, Ban-nep-Baansca. BHyTpeHH:s dHEprus,
TEeIJI0Ta, padboTa.

0,5

3. IlepBblit 3aKOH TEPMOJUHAMUKHU, CIEJCTBUS, U3 HETO
BBITEKatoue. DHTabnus. 3akoH [ecca. Cinenctus us3
3akoHa ['ecca. CtanmapTHbie TerioBbIe () ()EKTHI.
Vpasaenue Kupxroda. 3aBucumocth TeIioBoro 3pdexra
pPEakIuu OT TeMIIEPATYPHI.

4. Bropoii 3akoH TepMouHaMuKu. V3MeHeHue sHTponuu
KaK Mepa CaMOINPOU3BOJILHOCTH MPOLECCOB. AOGCOIIOTHOE
3HaueHue 3HTporuu. [locrynar [1nanka.
OynnameHnTanbHOoe ypaBHeHue [nb0ca.




5. TepmonuHaMuueckre nmoTeHIManbl. M30xopHo-
U30TEPMHUUYECKUI U N300apHO-U30TEPMUUECKUN
noTeHImansl. Mi3menenue sHepruu [nb60ca npu
XUMHYECKHUX PEaKUMSIX. XUMUUECKUN MOTCHIUAL. Y CIIOBUS
CaMOIIPOU3BOJIBHOCTH U PABHOBECHUS B XUMUYECKUX
peaKkusaxX paBHOBECHUS.

6. Texuuka 6€30MaCHOCTH MPH BBITTOIHEHUH paboT.
OmnpezeneHue TEIOThI PACTBOPEHUS COJH

7. 3MepeHne UHTerpaTbHON TETIOTHl PACTBOPEHUS COH

8. M3aMepeHue TerioTsl THAPaTo00pa3oBaHms

9.

2. Xumnueckue u (pa3oBbie paBHOBECHS

1. [TpaBuno ¢a3 [u66ca. OMHOKOMIIOHEHTHBIE CHCTEMBI.
@das3oBbIe quarpaMMsel BoJbI U cepbl. [lonsaTHE O
JByXKOMITOHEHTHBIX CUCTeMax. Y paBHeHue Kiaysuyca—
Knaneiipona, ero npumenenue. @azoBble quarpaMmmbl
JIByXKOMITOHEHTHBIX CUCTEM.

2. 3axoH nevictBus macc. KoHCTaHTBI paBHOBECHSL.
N3orepma xumuueckoi peakiuu (ypasHenue Bant-T'odda.
3aBUCHUMOCTb KOHCTAHThI PABHOBECHUS OT TEMIIEPATYPHI.
N3006apa u n30x0pa XUMHUECKOU PEaKITUH.

3. IlocTpoeHne nuarpaMMbl PpaBHOBECHSI
I[BYXKOMHOHGHTHOP’I CUCTEMBI

4.

3. TepmoauHaMuKa pacTBOPOB




1. O6pazoBanue pactBopoB. PacTBopumocTb. PacTBOpEI
HE3JIeKTPOIUTOB. PazbaBiennbie pacTBopsl. [lapunanbsHbie
MOJIbHBIE CBOMCTBA. [ [OHMKEHNE TaBIIEHUS HACBIILIEHHOTO
napa pacTBopuTeld. 3akoH Payiis. 3aBUCMMOCTB cocTaBa
napa oT cocTtaBa pacTBopa. OTKJIOHEHUS OT 3aKoHa Payrs.

2. UneanbHble U HEUACATbHBIE PACTBOPHI. 3aKOHBI
Konogranosa. Koaddunment pacnpeenenus.

3. KonnuraruBHble CBOWCTBA pacTBOPOB (IIOHMKEHHE
TeMIIeparypbl KPUCTAUIN3ALMHY, IOBBILIEHUE TEMIIEPATYPbI
KUIIEHUS, OCMOC, IOHM>KEHUE JAaBJIEHMSI HACBIILIEHHOTO
napa).

4, OHpe,I[eJ'ICHI/IC MNapaHuAIbHBIX MOJIBHBIX 00BEMOB

5. N3ydeHue paBHOBECHS KUIKOCTh — Map B OMHAPHBIX
pacTBopax

6. Pactipenienenne BemecTBa MEK1y ABYMS KHIKUMHA
bazamu

7.

10

4. DJIeKTPOXUMHSI

1. PactBOpBI 251€KTpOaNTOB. CHIIBHBIC U C1a0bIe
aNeKTponuThl. M30ToHn4eckuii koaddunuent. Koncranra
mucconuaryu. KodgpuimeHT ak THBHOCTH.
OeKTponpoBOAHOCTh. MIOHHAs cuia pacTBOpa.

2. DIEKTpUYECKUE OTCHIMATBI Ha (a30BBIX TPAHUIIAX.
lanpBanmaeckwmii snemenT. 3/[C rarpBaHUIECKOTO
aMeMeHTa. DJIEKTPOAHBIN MOTEHIMAN. Y paBHeHne HepHera.
Knaccuduxanus 35mekTpo1oB.

3. Onpenenenre pacTBOPUMOCTH TPYAHOPACTBOPUMOIL conn

4.

10




5. KuneTuka XUMHYECKHX peakuui

1. CkopocTb XUMHYECKOU peakiii. OCHOBHOM MOCTYyJaT
XUMHYECKOW KUHETUKU. KOHCTaHTa CKOPOCTH U MOPAIOK
peakuuu. YpaBHEHUs OJHOCTOPOHHUX peakiui 0-ro, 1-ro u
2-ro nopsaka. MonekyIsipHOCTb 3JIEMEHTAPHBIX PEaKIUi.
Mertonbl onpeieeHus Nops/iKa peaKkiuu.

2. 3aBUCHMOCTB CKOPOCTH PEAKIIH OT TEMIEPaTyphbI.
VYpaeuenus Baut-T'odpda n Appennyca.

3. Onpenenenre KOHCTaHThl CKOPOCTH PeaKUU THAPOIIN3a
HOJMAKPUIIAMUIA

4.

6. Kostouanass xuMus

1. IToBepXHOCTHBIE SIBICHUS. AJICOPOIIMOHHBIE PABHOBECHSL.
Mertona n36b1TKOB [ 166Ca. MEeTO 1 TOJTHOTO COIepKAHMUS.
Teopuu agcopOIuu.

2. YCTOMYUBOCTS U JECTA0OMIN3AUS KOJUIOUIHBIX MULIEILT

3. lucniepCMOHHbBIE U KOHJEHCAIIMOHHBIE METO/IbI
MOJTy4YEHHUS 30JIeH

4. UccnenoBanue ancopOumy u3 OMHApHBIX PacTBOPOB Ha
TBEP/bIX MOBEPXHOCTAX

5.

Bcero

18

36

54




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

bemnk B. B., Kuenckas K. U. ®usndeckas 1 KOJUTOUIHAS XUMHAS: YICOHUK
JUISL CTYAACHTOB YUPEXKACHUN CPeTHETO MPOo(PecCHOHATLHOTO 00Pa30BaHHUsI 110
rpynie crenuatbHocTel "Xumudeckas TexHojorus' (MockBa: AKaneMus).
[TormoBa A. A. ®usnueckas xumusi(Mocksa: Jlaanp").

MopaueBckuii A. I'. ®uszndeckas xumusi. TepMoJIUHAMUKA XUMAYECKUX
peaknuii(Mocksa: Jlans").

Komau U. N. ®usznveckas xumus: yueoHoe nocooue(KpacHospcek:
KpacHosipckas akagemusi IBETHBIX MeTaLIOB U 30710Ta [[ALIMu3]).
Konau 1. Y. ®usnueckas XuMusi TUCIIEPCHBIX CUCTEM: y4eOHOe nocooue

(Kpacuosipck: KpacHosipckuii yHUBEpCUTET IIBETHBIX METANIOB U 30JI0Ta
[[YIIMu3)).

4.2 JIM1eH3UOHHOEe ¥ CBOOOXHO PacCHpoCTpaHsieMoe MPOrpaMMHOe

olecrnevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IIPOrpaMMHoOe
obecrevyeHune, HA KOTOPOEe YHUBEPCUTET UMeeT JIMLEH3HUI0, a TAK:Ke CBOOOTHO
DACIDOCTDAHAEMOE MDOrDAMMHOE o0ecredeHmne):

1.
2.

P N W

Microsoft Windows;
Microsoft Office;
ESET NOD32

4.3 NUutepHeT-pecypchl, BKIAWYAA NpodeccuoHATIbHbIEe 0a3bl JaHHBIX
U UH(OPMaAIMOHHBIE CIIPABOYHbIE CUCTEMBbI:

OnexrponHas 6ubnrorednas cuctema «COYy;

[TonureMarnueckas 3IEKTPOHHO-OMOIMOTEUHAs cUcTeMa «Znaniumy u3/-Ba
«Mudpa-My»;

[TonmureMarnueckast SIEKTPOHHO-OMOINOTEUHAsI CHCTEMa H31aTeIbCTBA
«Jlauby;

[Tonmuremarnueckas b/l poccuiickux guccepranuii Poccuiickon
TOCYIapCTBEHHON OMOIMOTEKH,

OnektponHas oubnuoreka PI'Y Hedtu u raza um. .M. I'yOkuHa;
Poccuiickue HayuHbIe *KypHaIbI Ha margopme elibrary.ru;
Poccuiickaa B/] HopmaruBHO-TeXHHYECKOU TOKyMeHTauuu « NormaCSy;

b/1 HopmaruBHO-1paBoBoi nH(popMannu «KOHCYIBTaHT TITIOCY.

S @oHa OLEHOYHBIX CPeICTB

OueHouHbIE CpeJCTBA HAXOJATCSA B MPUIIOKEHUHU K paboyuM Mporpammam

TUCIATIINH.

6 MartepuajJbHo-TeXHHYeCKasi 0a3a, HeoOXonMMasi ISl OCYLIECTBJICHHUS

06pa30BaTe.m>H0r0 nmpomecca 1mo IMmCumnJauHe (MOZly.]'IlO)
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JInst opraHu3auy 00pa3oBaTebHOTO MPOIIecca HEOOXO0MMa CIIS Ty FOLIast
MarepHaIbHO-TEXHUYECKas 6aza:

YdeOHbIe ay TMTOPUH [Tl IPOBECHISI ICKITMOHHBIX U MPAKTHYECKUX yUCOHBIX
3aHATHUH M0 JUCUUIUINHE, OCHAICHHBIE CTIEHUAT3UPOBAHHON MeOeIbIo
(ayIMTOpHBIE CTOJIBI U CTYJIbSI; ay IMTOPHAsA JOCKA) U TEXHUUYECKUMHU CPECTBAMHU
oOyudeHus (IPOEKTOP, SKPaH JUIsl POEKTOPA, HOYTOYK).

J1J1s 1abopaToOpHBIX 3aHATHIA TPEOYIOTCS Jad0paTopuu, 000pyT0BaHHBIC MECTHON H
0011e00MEHHOM BEHTHIISAIIUEH, C IOCTATOYHBIM KOJIMYECTBOM pabovnx MECT,
nabopaTropHOi MeOeIbIO (CTOMBI TA0OPATOPHBIE C XUMHUUECKU-CTOMKUM
MOKPBITHEM, BBICOTA CTOJICUTHHIIBI — 70 CM), XHMUYECKHUMH PEaKTUBAMH U
naboparopHbIM 000PYI0OBaHUEM B COOTBETCTBUHU C METOJIUKOM JTaOOPaTOPHBIX
pabor.

[Tomemnienue 11 CaMOCTOSATENIBHOM pabOThl, OCHAILIEHHBIE CHIELUATN3UPOBAHHON
MeOeIbI0 (ay TMTOPHBIE CTOJIBI U CTYJIbSI; ay IMTOPHAs JOCKA) U TEXHUYECKUMU
cpeactBami (12 komMmnbIOTEpOB, HHTEP(dENC ¢ MoAKIIOUeHHEeM K cetn HTepHeT
(HeorpaHMYEHHBIN TOCTYIT) U 00ECIICYUEHUEM JJOCTYIIA B AIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTENbHYIO Cpely Y HUBEPCUTETA).
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