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1. Heap u 3a71a4u AMCHUILIAHBI

Henb aucHUMIVIMHBI — IIOJy4YEHUE CTYIAEHTAaMHU 3HAHUW, YMEHHMM W HAaBBIKOB II0
OCHOBHBIM BOIIpOCaM (pU3UYECKON XUMUH.

3agaum JUCHMILIMHBI:

1) 3HaTh OCHOBHBIE 3aKOHBI M COOTHOULICHHS IO TEOPUU M TPAKTUKE (PU3NUIECKOMH
XUMHUU;

2) yMeThb NPHUMEHSATh OCHOBHBIE COOTHOWICHHS (IU3NYECKOH XUMHH K PELICHUIO
IPUKJIAJHBIX 3a/1a4, @ TAKKE OCBOUTH ONPEAEICHHbIN KOMIUIEKC 3HaHUH, HEOOXOAUMBIN 115
YCIELIHOT0 U3yYEHUS MOCIENYIOIMX AUCIMILINH;

3) uMeTh mNpeAcTaBIE€HUE O OHKCIEPUMEHTAIbHBIX MeToJaX (U3MUECKOW XUMHH,
IIPOBEJCHUH 3KCIIEPUMEHTOB U COOTBETCTBYIOIUX PACUETOB;

4)  cmocobcTBOBaTh  (POPMHUPOBAHUIO  MPOTPECCUBHOIO  MAaTEPUATHCTHYECKOTO
MHUPOBO33PEHUS, PA3BUTUIO MHTEJUIEKTa, WH)KEHEPHON OJpyAMLMM M KOMIETEHLMH, B
coorBercTBUM ¢ obmumu uensmMu OIIOII u kBanMpUKAIMOHHBIMH XapaKTEpUCTHKAMU
BbIIYCKHMKA HarnpasjieHust noArotoBku 18.03.01 XuMuueckas TEXHOJIOTHSL.

2. MecTo AMCUUIUIMHBI B CTPYKTYpe 00pa30BaTe/ibHON NPOrpaMMblI

Huctummaa b1.0.25 «®u3ndeckas XUMuUs » OTHOCHTCS K o0s3aTenbHOM YacTu bioka
1 «/Iucuuminnel (MOAYNIN) Yy4eOHOTO TIaHaY.

JIJist  yCIIeITHOTO OCBOCHMS JaHHOW JUCIHMIUIMHBI, HEOOXOMUMBI C(HOPMHUPOBAHHBIE
3HaHWS U3 JUCHUIUIMH: MaTeMaThka, (QU3uKa, oOmas XWMHs, OpPTaHHYecKas XHMHUS,
HEOpPraHWYECKast XUMHUS.

OcBoeHMe TaHHOW TUCIHIUIMHBI HEOOXOIUMO HJisi TOCTEAYIOIIEr0 H3yYeHUs TaKuxX
JTUCIUIUINH, Kak: OOmias XuMHYecKas TEXHOJorus, Xumus Hedptn u rasza, Dusuko-
XUMHYECKHE METOJAbl aHaiu3a TOBAPHBIX MPOAYKTOB, AHAIHTHYECKas XUMHUS U (HU3HKO-

XUMHUYCCKHUE METOABI aHaJIn3a.

3. (I)opanyeMble KOMIICTCHUUHA U UHAUKATOPLI UX JOCTUKCHUA MO JUCHHUIIIMHE

MEXaHU3Mbl XUMHUYECKUX
peaKkuuii, MpOUCXOAAIIUX
B TEXHOJIOTHYECKUX
nporeccax u
OKpY’KarollleM MUpE,
OCHOBBIBASICh HA 3HAHMSIX
0 CTPOCHUU BEIIECTBA,
MIPUPOJIE XUMUYECKON
CBSA3U U CBOMCTBAxX
Pa3INYHBIX KJIACCOB

Koawbl Conep:xanue Koa n nHaumMeHoBaHUe HHAUKATOPA
KOMIIeTeHIIUHN KOMIIeTeHIH AOCTHKEHUS] KOMIIeTEeHIIUN
OIIK-1 Cnoco0eH u3yuars, OIIK-1.1. 3Haer OCHOBHbIE TIOHATUS U
aHaJM3UPOBATh, 3aKOHOMEPHOCTH O CTPOEHUHM BELIECTBa, O
HCII0Ib30BaTh MpUPOJE XUMHUYECKOW CBSI3M U  CBOMCTBax

pa3IMYHBIX KJIACCOB XHUMHYECKUX 3JIEMEHTOB,
COEJIMHEHUSX, BEUIeCTBaX U MaTepuaax.
OIIK-1.2. VYmMeer wu3ydaTh, aHAIU3UPOBATH,
HCIOJIb30BaTh MEXaHU3MBbI XUMHYECKHUX
peakuui, MPOUCXOIAIIMX B TEXHOJIOTMUYECKUX
Ipoleccax U OKpYXarolleM MHUpE, OCHOBBIBASICH
Ha 3HAHMSAX O CTPOEHUM BEIIECTBA, INPUPOIC
XMMHYECKOM CBSI3M W CBOMCTBaxX pa3jiW4HBIX
KJIACCOB XMMMUYECKHUX DJIEMEHTOB, COECINHEHUH,
BEIIECTB U MaTEepPHAaJIOB.

xumudeckux snemenToB, | OIIK-1.3. Bnageer cnocoOHOCTBIO W3y4aTh,
COCTMHCHUH, BEIICCTB M | aHAJTU3UPOBATh,  HCIIONB30BaTh  MEXAHH3MBI
MaTepuaioB XUMUYECKUX  pEaKIuid, MPOUCXOJALIIUX B

TEXHOJIOTHYCCKUX IMPOLECCAX W OKPYKAIoIIECM




MHPE, OCHOBBIBAsICb Ha 3HAHUAX O CTPOCHHU

BEILIECTBA, IMPUPOAEC XHUMHUYECKOW CBS3M U
CBOMCTBax pa3jMYHbIX KJIACCOB XHUMHYECKUX
3JIEMEHTOB, COCIMHCHUMH, BEILECTB Hu
MaTepHaioB.

4 CTpyKTYpa M coJepKaHue TUCUUIINHBI
4.1 CTpykTypa IMCIHILIHHBI

OO0mass TPyAOEMKOCTh AWCIMIUIUHBI COCTaBlsieT 3 3adeTHbie enuHUIbl (108
aKaJIEMHYCCKHUX YacOB).

Tpy0eMKOCTb, aKajl. 4aCoB

Bun pabotst

4 Cemectp Bcero

Oo6mas TPya10eMKOCTh 108 108
KontakTHas padora: 52 52
Jlekuuu 16 16
JlaboparopHbie pabOTHI 32 32
CamocrosTenbHas padora:

- IOATOTOBKA JIOKJIAJIOB, pedhepaTron

- IOJArOTOBKAa MYJbTUMEIUNUHBIX NTPE3EHTALNI 56 56

- IOUCK U 00pabOTKa CTaTUCTUYECKON HH(pOpMaIiu
- HaNMCaHue KOHCIIEKTa

KonrtakTHass pabora B TeEpHOJ TEOPETHUYECKOTO
o0yueHusi (IPOBEICHHUE TEKYIIMX KOHCYIbTAllMHA | 4 4
WHJUBUTyaJIbHAsi paboTa CO CTY/ICHTAMH )

KonTtaktHas pabota B MepHOJ MPOMEKYTOUHOM
arrectanui  (IPOBECHUE  KOHCYJIbTAIlMHA  TMEpe - -
HK3aMEHOM)

KonTposns 3Hanui - -

Hrorosas popma KOHTPOJIsSA 3aver

4.2 PacnipenesieHue BHA0B padoThl U UX TPYA0EMKOCTH 0 pa3aejiaM IUCHUILIHHBI

Pa3nen nucuMmianHbl/ BHtb1 yueGHOI paGoTEI @DOopMBI TEKYIIETO
TEMBI (B wacax) KOHTPOJIS
yCIIeBaeMOCTH,
KOHTaKTHas = ITPOMEKYTOUYHON
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1 | AMCUMIUIMHBL, ee orpoc
OCHOBHBIE pa3/ieiibl U 4/
METO/IBI.
2 DneMEeHThI 4 | 4 4 12 PedeparuBHbIit
XUMHYECKON 0030p




TEPMOJIUHAMUKHU.

Tepmoxumus

I'eTeporennsie

CUCTEMBEI.

PactBopel. B3aumuas | 4 2 6 12 OO6cyxaeHue
pPacTBOPUMOCTH JIOKJIA/I0B,

3 KHUJIKOCTEH. TECTUPOBAHUE
DKCTpPAKIHUA.

[TpunIUIIBI
peKTU(UKAIINN.
CBoiicTBa pacTBOpPOB 4 | 4 8 10 brum-onpoc,

4 | HIEKTPOIHUTOB. o0cyxenue
Konaykromerpus. Mpe3eHTalUM
[ToTeHnmomeTpus. TECTHPOBAHUE

5 OcHoBbI XuMHUeckort | 4 | 4 6 10 PedeparuBnbiii
KHUHETUKH 0030p, TUCKyCCUS

6 3auer YcTHbIHM, 11O

onjeram
Nrtoro: 108 | 16 32 4/- 56 -

4.3 Coaepxanme pa3iejioB IUCHUININHBI

Paznea 1. IIpeamer 1 3HAYEeHHE JMCHMILIMHBI, €¢ OCHOBHBIC Pa3/e/ibl H METO/AbI.

PazButne ¢usmyeckoit xumuu kak Haykd. Llenmn wm 3amaum GU3MUECKON XUMHUH
OpraHUYecKUX U HepTexumuueckux cucteM. Kinaccuduxanus Mero10B GU3N4eCcKoil XUMUU
OpraHMYeCcKUX BemlecTB. [IepBbIli 3aKOH TEPMOJIMHAMHMKH, TEPMOXUMUSA. BTopoi 3akoH
TepMOAUHAMHUKU. XuMmHueckoe paBHoBecue. da3oBoe paBHOBecue. DUZMKO-XMMHUUYECKUI
aHann3. @opmanbHas KUHETHKa, BiusHHEe TeMmeparypbl Ha CKOPOCTb XUMHYECKHX
peakuuii. Kunetnka u MexaHu3M CIIOKHbIX peakuuil. Katamus.

Paznen 2. DJjemeHTbI XMMH4YeECKOHl  TepMOoAMHAMMKH. Tepmoxumus
I'ereporennnbie cucTeMsl.

OcHOBHBIE TEPMOAMHAMHYECKHE TIOHATHUS: CUCTEMa, YpaBHEHHE COCTOSIHMUS,
(GyHKLUS COCTOSHUSL CUCTeMbl. BHYyTpeHHsss »dHeprusi cucteMmbl. llepBelii  3akoH
TEPMOJMHAMHUKHU U NMPUMEHEHHE €ro K M30XOPHBIM U M300apHBIM IpoleccaM. DHTaJIbIus.
3akon ['U. T'ecca u ero cmenctBusa. Pacuer temnoBbix 3¢ddexToB mporeccoB. Meton
HKCIEPUMEHTAIBHOTO OIpeeneHus TermaoBbix 3¢ dexroB. Kanopumerpus. Bropoe nauano
TEPMOJMHAMHUKH. OHTPONHUS KaK KpPUTEpUH HampaBieHMUs] Ipolecca U COCTOSHHUSA
paBHOBECHsI B M30JMPOBAHHBIX CHCTEMax. PacueT H3MEHEHMsI JHTPONMM PpPa3INYHBIX
npoiieccoB. TepMoaMHAMUYECKHE TTOTeHIMaNbl. DHeprus [ md0ca u sneprus ['enpmromnsiia u
UX 3HA4Y€HUE Il XapaKTEPUCTHUKU BO3MOXKHOCTH MPOTEKAHHUS MPOLECCOB B OTKPBITHIX U
3aKpBITBIX cucTemMax. Tperbe Havanmo TepmoauHamuku. Iloctymar Ilmanka. Pacuer
a0COJIIOTHBIX SHTPONMUNA. XMMHUYECKUHA MOTEHIHAT U €ro CBA3b C COCTaBOM CHCTEMBI.
XHWMHYECKOE pPABHOBECHE. YPaBHEHHE M30TEpPMbl XHMHUYECKOW peaknuu. Pacuer
TEPMOJMHAMHYECKON KOHCTAHTBl XMMHYECKOIO pPaBHOBECHs. XHUMHUYECKOE PaBHOBECHE
FeTePOreHHBIX XUMUYECKUX peakluid. 3aBUCUMOCTh KOHCTAHThl XUMHUYECKOTO PaBHOBECHUS
OT TEeMIIEpaTyphl. YpaBHEHUsI M300apbl U M30XOPbl XUMHUYECKOU peakuuu. I'eTeporeHHbIe
(pa3oBbie) paBHOBecus. OCHOBHbIE XapaKTEPUCTUKH TETEPOreHHBIX (MHOTO(a3HbIX)
cucreM: (aza, KOMIOHEHT, YHCIO HE3aBHCHUMBIX MEPEMEHHBIX, YHCIO CTereHell cBoOOabI
(BapmaHTHOCTH) cucTeMbl. [IpaBuno ¢a3 ['mb0Oca u ero mpuMeHeHHE NI XapaKTEPUCTUKH
MHOTO()a3HBIX CHCTEM.

OIIHOKOMIIOHEHTHBIE ~ TE€TEPOTeHHbIE CcUCTEeMbl. YpaBHeHue Kranmelipona -
Knaysuyca. [luarpamMmbl COCTOSIHUSI OJHOKOMIIOHEHTHBIX TI€T€POI€HHBIX CHCTEM Ha



npuMepe auarpammbl BoJbl U cepbl. [loHsTHE O monuMopdusMe. DHAHTHOTPONHUS U
MoHOTponusA. OU3UKO-XUMUYECKUIN aHAIN3, TEPMUYECKUN aHanu3. /[uarpaMMbl COCTOSHUS
JBYXKOMIIOHEHTHBIX CHUCTEM OHBTEKTUYECKOTO THIIA, C KOHIPY3HTHO U HWHKOHIPYIHTHO
IUIABSIIUMUCA XUMHUYECKUMHU coequHeHusiMU. llonatue 06 wuzomopdusme. Da3oBbie
JMarpaMmbl JIByXKOMIIOHEHTHBIX CUCTEM, 00pa3yIOLINX TBEP/bIE PACTBOPHI.

Pazgen 3. PacrBopbl. B3aumMHasi pacTBOPUMOCTDH KHIAKOCTEH. IKCTPAKUMS.
IpuHIUNBI peKTH(PUKALHNH.

TepmonnHamuueckass Teopusi pacTBOpoB. [lapuuanbHble MOJIBHBIE BEIMYHHBI.
VYpaBuenue ['m66ca — [lrorema. CBsi3b PaBHOBECHBIX CBOWCTB PAacTBOPOB C COCTaBOM
pacTBOopa M CBOMCTBAMHM KOMIIOHEHTOB. MeanbHble, NpeesibHO pPa30aBlIEHHBIE W
HeyzeanbHble pacTBOpbl. llapuuanbHble TaBiI€HUS Iapa KOMIIOHEHTA HAJ PACTBOPOM.
ITepBbrit 3akoH Paynsa. TepmMoawmHamuka >KMIKMX OWHApHBIX JIeTydyux cMmeced. IlepBbiii u
BTOpoil 3akoHbl KoHoBanmoBa. Pa3neneHue >kuakux OMHApHBIX JIETY4MX CMEced Ha
KoMroHeHTHI. [leperonka. Pektudukamus. PacTBopuMoCTh TBEpABIX BEIIECTB B )KHUIKOCTSX.
B3aumHas pacTBOpUMOCTB KUAKOCTEH. J(narpaMMbl COCTOSIHUSI OTPAHUYEHHO PaCTBOPUMBIX
JKuakocted. 3akoH pacrnpexaeneHuss Hepuera. Oxkcrtpakuusa. I[loHmkeHue temmeparypsl
3aMep3aHus M TMOBBILIEHUE TEMIIEpaTypbl KUIEHHS PACTBOPOB IO CPAaBHEHHUIO C YUCTBHIM
pactBopuresieM. Bropoit 3akoH Payuns.

Paznen 4. CsoiicTBa pacTBOpoB  3jeKTpouToB. KoHaykromerpus.
ITorenumomeTpus.

OcHOBHbBIE TOHATHS M COOTHOLIEHMSI TEPMOJMHAMUKHU PACTBOPOB 3IIEKTPOJIUTOB.
Teopust cnabbIX 3JIEKTPOIUTOB AppeHuyca U dIEKTpocTaTHUecKas Teopus pa3z0aBIEHHBIX
pacTBOpOB CHJIBHBIX dnekTponuToB Jlebas u ['tokkens. AKTHBHOCTh, Kod(hduimeHt
AKTUBHOCTH, MOHHAsI CUJIa pacTBOpaA, MPaBUIO0 MOHHOW cuibl. [IpenenvHblil 3akon [ebas u
['tokkens. YaenpHas UM MOJSpHAas 3JEKTpUYECKas MPOBOAUMOCTH. AOCONIOTHAsE CKOPOCTh
JBIKEHUSI MOHOB, 3akoH Kousbpayma. 3aBUCMMOCTb 3JIEKTPUYECKOW IPOBOAUMOCTH OT
koHUeHTpauuu. Konaykromerpus. PaBHOBecHble U CTaHAApPTHBIE  DJIEKTPOJHBIE
noTeHUManbl. TUIbl 37eKTpoAoB. YpaBHeHUss HepHcta misg 3.10.C. TaJbBaHUYECKOTO
AJIEMEHTA U PAaBHOBECHBIX MMOTEHIIMAJIOB 3JIEKTPOJOB Pa3INYHBIX TUIOB. XUMHUYECKHE LIETIH.
Konuentpanuonssie nenu. [lorennnomerpusi.

Pa3znen 5. OcHOBBI XUMHYECKOH KHHETHKH.

OCHOBHbBIE TIOHSTUS XUMHUYECKOM KUHETHUKU: CKOPOCTh, TNOPSJIOK pEaKIHH,
MOJIEKYJISIPHOCTb, OTKPBITHIE M 3aKPbIThIE CUCTEMBI; TOMOTE€HHBIE U T€TEPOTCHHbIE PEAKIIUH.
QdopmanbHas KHHETHKA JJEMEHTapHBIX H  (OopMambHO  MPOCTBIX  T'OMOTEHHBIX
OJIHOCTOPOHHUX pEaKIUi B 3aKPBITBIX CUCTEMAax. 3aBUCUMOCTb CKOPOCTH PpEaKIHUU OT
KOHIIGHTPAllMM peareHToB. 3aKoH JeicTByromux macc. CrocoObl ompenesieHus: Mmopsaka
peakuuu. 3aBUCMMOCTb CKOPOCTH peaklMu OT TeMIEpaTyphl, SJHeprus aktuBauuu. [lonstue
O CJOXHBIX PEAKUHUAX: JIBYXCTOPOHHHUE, MapajieJbHbIE W MOCIEAOBATEIbHBIE PEAKIUU;
COTPSDKEHHBIE pEeaKLWH; AaBTOKATAJUTHUUYECKHE peaklMH; LenHble U (HOTOXHUMHUYECKUE
peakluy; paauallMOHHO-XUMUYECKUE PEaKIUU; TOMOXMMHYECKHUE U DIIEKTPOXUMHUYECKUE
peakiuu. OO1IMe MpeACTaBICHHS O KaTaATUTUYECKUX PEeaKLUsX.

4.4 Tembl U IJIAHBI JIA0OPATOPHBIX 3aHATHH

Ne Ne paznena HaunmeHoBaHHMe NPAKTHYeCKUX/JIA00PATOPHBIX O0bvem B
n/n JUCHMILIAHBI 3aHATHN yacax

1 |Ilpeamer u 3HaueHue |3anamue 6 popme cemuHap
JTUCIUIUINHEL, ee  (Bompocs! A o0cyxaeHust:
OCHOBHBIE pa3fenbl v |1. BBeneHne B AMCHMIUIMHY: LEIM, 3aladd | 8
METO/JIBI. OCHOBHbIE TepMHHBI: O030p mpeaMeTa U 3HAUYCHUS
JUCLUIUIMHBI, 3HAKOMCTBO C OCHOBHBIMH HOHSITHSIMU




u TEPMHUHOJIOTHUEH.
2. MeTtobl HAy4yHOTO UCCIJIEIOBAHUS:
Kkinaccupukanus U NpuMeHeHue:  M3ydeHue
pa3IMyYHbIX METO/I0B (KaueCTBEHHBIX u
KOJIMYECTBEHHBIX) M MX  I[pPUMEHEHHEe B
HCCJIEI0BATEIbCKOMN IIPAKTHKE.
3. Pazpaborka wucciaenoBaTenbcKoro MpPOEKTa: OT
uaen a0 peanuzauuu: IIpakTuueckoe 3aHATHE IIO
COCTAaBJICHUIO IIJJaHa HAYYHOrO  MCCIEIOBaHMA,
BKIIIOYass (HOpMyIUpOBAHHE THIOTE3bl M  IIEJICH.
4. AHanUTUYECKHE METOJbl B JUCLUILIMHE: 0030p U
IIpakTH4Yeckoe IpuMeHeHue: (O3HaKOMIIEHHE C
OCHOBHBIMHM ~QHAJUTUYECKMMU METOJaMH M HX
UCTIOJIb30BAaHUEM B HCCIIEOBATENLCKUX padoTax.
5. CpaBHUTENBHBIH aHAIM3 Y4E€OHBIX MOCOOUH IO
quciumuinHe: McecnenoBaHue M OLIEHKA Pa3iIMYHbIX
y4eOHBIX MaTepHaioB IO IMPEIMETY, BBIIBICHHUE HX
CUJIBHBIX u cnabbIx CTOPOH.
6. CraTtucTuyeckre METOIbl aHaIW3a JIaHHBIX:
OCHOBBI U IIPAKTUYECKUE YIPAXKHEHUS: 3HAKOMCTBO C
OCHOBHBIMM MOJXOAAMH K CTATUCTUYECKOMY aHAJIU3Y
JAHHBIX, HaBbIKM  pabOTbl C  MPOrpaMMHBIM
obecrieueHreM JUIs aHaJIM3a.
7. DTUYecKue acleKTbl HAay4YHOTO HCCIIEIOBaHUS!
OOcyx/eHre TNPUHLUIIOB HAyYHOM OJTHUKH, POJIH
OTBETCTBEHHOCTH HCCIIEZIOBATENS] ¥  BO3MOXKHBIX
OCJIEACTBUN HEYECTHOCTH B HayKe.
8. Kputnueckuili aHanu3 HaydHBIX HyOJMKaIUii:
Metoauueckie MOAXOAbI K AaHAIW3Y U OLIEHKE
Hay4HBIX CTaTel, BBIABIEHHE KPUTEpUEB KadecTBa U
HaJIe)KHOCTH HMCTOYHUKOB.
9. HUcnonb3oBanue MHGOPMAIIMOHHBIX TEXHOJIOTUI B
uccinenopanusx: Msydenue IT-uncrpymenrton (B/L,
CTaTUCTHUYECKHE MPOTPaMMbl, IMPOTPAMMBl IS
BU3YQJIU3aIlMH JaHHBIX) JUTSI BBITOJHEHHUS HAYYHBIX
UCCIIEI0BAHUMN.

10. TloaroToBka W 3amuTa HAyYHOW PaOOTHI:
IIpakTyeckoe 3aHATHE IO IOATOTOBKE K 3alIUTE
Hay4yHOMU paboThl, BKJIIOUast MO/ATOTOBKY
IPE3EHTAIMM U apTYMEHTAIMI0 CBOMX BBIBOIOB.

DIIEMEHTHI
XUMUYECKOU
TEPMOJIUHAMUKHU.
Tepmoxumus
I'eTeporennsie
CUCTEMBI.

Paboma 6 epynnax ¢ nyoauunoii npezenmayueti
pe3yIbmamos:

1. YpaBHeHus coctosiHus ra3oB. BHyTpeHHss
SHEprus, Terora, padora. [lepBrrii 3aKoH
TEPMOJTMHAMUKH

2. 3akoH ['ecca. CnencrBus u3 3akoHa ['ecca

3. YpaBuenue Kupxroda. 3aBHCHMOCTH TETLIOBOTO
s dexTa peakiuu OT TeMIIepaTyphl

4. TepMoaMHAMHYECKHE MOTEHIMANbI. MI3MeHeHue
sHepruu I'mb0ca npu XMMUYECKUX PEaKIUsX.
XUMHAYECKUH ITOTEHITHAAII.

PactBopsl. Banmuas

3anamue 6 popme cemunapa (pazoop KOHKpemHuIx




pacTBOPUMOCTh
JKUJIKOCTEH.
DKCTpaKIus.
[TpuHIIMIIBL
pexTudukanuu.

cumyayuir)

TepmonnHamuka pacTtBopoB. TepmoauHaMuueckas
TEOpHsl  PACTBOPOB  HERJIEKTposuToB.  CrocoOsbl
BBIDAXKEHMSI cocTaBa pacTtBopoB. [lapumanbHbie
MOJIIDHBIE ~ BEIMYMHBI W HMX  3HAYEHUE B
TEPMOJAVHAMUKE pacTBOpPOB. OcHoBHbIE
COOTHOILIEHUSI MEXAy NapLHaIbHbIMA MOJISIPHBIMH
BEIIMYMHAMU. MeToapl omnpeneneHus NaplualbHbIX
MOJIIDHBIX ~ BEJIIMYUH.AHAJIUTUYECKHE  METOJBI.
['paduueckue METOJBI. TepmonnHamuueckas
Kjaccuukanus pacTBopoB. MieanbHble PacTBOPBHI.
[IpenensHO pa3zbaBiieHHBIE pacTBOpHL. HenaeanbHble
pacTBOpBL. 3aBUCUMOCTb PAaBHOBECHBIX CBOMCTB OT
cocTaBa pacTBopa. J[aBjieHHe HACBIIIEHHOIO ra3a Haj
pactBopoM. [loHmkeHHe TeMmIiepaTypsl 3aMep3aHUs
pactBopa. OcMOTHYECKOE IaBICHUE PACTBOPA.

CaoiicTBa pacTBOpOB
3JIEKTPOJIUTOB.
Konnykromerpusi.
[ToTenunomeTpus.

Paboma 6 epynnax c nybauunoii npezenmayuei
pe3ynibmamos:

1. 3y4yeHue 3aBUCUMOCTH JIEKTPUUECKON
IIPOBOAMMOCTH PaCTBOPOB PA3JIMYHBIX 3JIEKTPOJIUTOB
0T UX KOoHIeHTpauun: OnpeaeseHue 3aBUCUMOCTH
MEX/1y KOHIIEHTpAIeH IEKTPOJIUTA U €TO
IPOBOJIUMOCTBIO.

2. VI3amepeHue mpoBOIMMOCTH PACTBOPOB CHIIbHBIX U
cJ1a0bIX MEKTPOAUTOB: CpaBHUTENIBHBIN aHATIN3
MIPOBOAMMOCTH pacTBOPOB, Takux kak NaCl
(cunpnbrif anexTponut) 1 CH:COOH (cna0srii
AJIEKTPOJIUT).

3. OnpeneneHyne KOHCTAHTBI IUCCOLUAIIMU CIIa00ro
AIIEKTPOJINTA C UCTIOIb30BAHUEM KOHIYKTOMETPUH:
ITpoBeneHune dKCiepuMeEHTa JUIsl HAXOKACHUS
CTENEeHH JUCCOLMALMU U KOHCTAHThI JUCCOLUAIIIH.
4. I3yueHue BIMSHUS TEMIIEPATyphl Ha
IIPOBOAMMOCTE PACTBOPOB AJIEKTPOJIUTOB!
ITpoBeneHnE ONBITOB IO H3MEHEHUIO TEMIIEPATYPbI
pacTBOPOB U HAOJIOAEHNE U3MEHEHUH B UX
IIPOBOAMMOCTH.

5. IlpumeHeHne KOHIYKTOMETPUH ISl OTIpeIeIeHUS
KauecTBa BoJpl: OrpeiesieHue CTeneHn
3arpsiI3HEHHOCTHU BOJIBI (IIPECHOM M MOPCKOM) IO €e
ANEKTPUYECKON MPOBOJUMOCTH.

6. IloTeHIMOMETPHUYECKOE TUTPOBAHUE KHCIOTHO-
OCHOBHBIX pacTBOpoB: M3yueHune Merona
MOTEHLIMOMETPUYECKOTO TUTPOBAHUS U ONIPEACIEHUE
pH npu pa3nuyHbIX 3Tanax TUTPOBAHUS.

7. I3mepenue u cpaBHeHHe pH pa3nudHbIx
PacTBOPOB (HAPUMEP, KUCIOTHI B OCHOBAHHS):
ITpoBenenue sxcnepuMenTa s onpeneneHus pH
pPacTBOPOB, UCIOJI30BAHNUE OTEHLIMOMETpA ISt
TOYHOT'O U3MEPEHHUS.

8. OnpeneneHne KoJM4ecTBa HOHOB B PaCTBOPAX C
IIOMOUIbIO NOTEHIIMOMETpUU: M3ydueHne MeTonoB Juist




orpezeNieHus] KOHIICHTPAIMH crieln(UYecKuX HOHOB
(manpumep, nono Ag* uinu NHa") B pactBope.

9. N3ydeHue siBJICHMS B3aUMHOTO BIIMSHUS HOHHOTO
COCTaBa Ha MPOBOJUMOCTb PACTBOPOB 3JIEKTPOIUTOB:
AHanu3 B3aUMOACHCTBUS MEXAY Pa3InYHbIMU
MOHAMHU B PacTBOPE U UX BIIMSHUE HA OOILYIO
MPOBOJAUMOCTD.

10. CpaBHHTENBHBIN aHAIN3 KOHAYKTOMETPUU U
MOTEHLIMOMETPUHU B U3yUYE€HUU CBOMCTB
A5eKTpoIuTOB: ONUCcaHue CHIIBHBIX U CIIA0BIX CTOPOH
KaXKJ0r0 U3 METO/IOB U MX MPUMEHEHUE B
AHATUTUYECKOW XUMHH.

OCHOBBI XUMHUYECKOUN
KUHETUKHU

3ansamue 6 popme Kpyenozo cmona

1. V3yueHue BIMSAHUSA KOHLEHTPALMU HAa CKOPOCTh
peakuuu: IIpoBecTr 3KCHEpUMEHT, B KOTOPOM OyzeT
U3MEPATBCS CKOPOCTb PpEaKUUU MEXAYy JBYyMs
peareHTaMu (HampuUMep, Peakuus MexX1y HOAuIoM
KaJusi U HEpPOKCUJIOM BOJOpPOJA) IPU Pa3IUUHbIX
KOHIIGHTpaLUsAX OJHOro u3 peareHToB. [locTpouth
rpaduK  3aBUCHMOCTH CKOPOCTH  PEaKIHU OT
KOHIIGHTPAalM M IPOAHAIU3UPOBATh I0JIyUYCHHbIE
pE3yJIbTaTHI.

2. Onmnpenenenue mnopsaka peakuuu: IIposectn
pEeaKIuI0 MEXIy BELIECTBAMU (HANpUMEP, peaKLUs
MEXIy  YKCYCHOH KHCJIOTOM u HaTpui-
TUOCYIb()ATOM) U ONPENEIUTh NOPSAJOK pPEAKIUH.
3anucarb ypaBHEHHUE CKOPOCTH U, UCIIONb3Ysl ITaHHBIE
00 M3MEHEHUMH KOHLEHTpallUd pPEeareHToB BO
BPEMEHM, PACCUNUTATh MOPAJOK KAKIOW U3 PEaKIIMH.
3. M3ydyeHne BIUSHUS TeMIepaTypbl Ha CKOPOCTh
peakuuu: HabmonaTe cKOpocTb peakiuu (Harmpumep,
rUApoIn3 3PUPOB) MPH pa3HBIX Temieparypax. s
ATOr0 HEOOXOJMMO M3MEPHUTh BpeMs, HEOOXOauMoe
JUISL TOCTHDKEHHUS OIPENICTICHHON CTENEeHH pPEeaKIHUH
IpU  PAa3IMYHBIX  TEMIEparypax, W I0Ka3aTb
3aBHCHUMOCTb CKOPOCTH PEaKLIMH OT TEeMIIepaTyphbl
(uctonp3ys ypaBHEHHUE Appenuyca).
4. OrmpeneneHue aKTUBAaTOPHOM AHEPrUU PEaKLUU:
Ha ocHOBe JaHHBIX O CKOPOCTH peakuuu Hu
TEMIIEPATYpPbI, HCHOJb3ysl ypaBHEHHE AppeHuyca,
paccuuTaTh AKTHBATOPHYIO SHEPTHUIO JUISt
ONpEACICHHON  peakuuu (HampuMmep, Ppeakiuu
pazioxeHus: nepokcuaoB). CpaBHUTH MOJIyYEHHBIE
pe3yIbTaThl c JIUTEpaTypHBIMU JTAHHBIMU.
5. Kuneruka karanusupyemoil peakuuu: M3yunts
CKOPOCTb pEakUuu B MPUCYTCTBUM KaTaJln3aTropa
(HampuMmep, KaTanu3aTop Ha OCHOBE (epMeHTa) U
CPaBHUTb CKOpPOCTb pEaKkIMM C TaKoBOM 0Oe3
karanu3atopa. OLEHUTh BIUSHUE KaTaiau3aTopa Ha
CKOPOCTbh PE€aKIMH, a TaKXKe €ro KOHLEHTPALHIO Ha
7(h(PEKTUBHOCTH KaTaIM3aTopa.

UTOIoO
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5. Obpa3oBaTesIbHbIE TEXHOJIOTHH

Ne HauMmenoBanue Buabl yueOHbIX
. Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI
n/n pasaena 3aHATHI
1. [Ipenmert u Jlekusa Broanas neknus-undopmarus ¢
3HauYEHUe HCII0JIb30BAHNUEM IIPE3EHTALIUN
JUCLMILIMHEL, ee | JlabopaTopHOe 3aHsTHE Kpyrasiit cton (quckyccust)
OCHOBHBIC Pa3/ICiIbl CamocTosTenbHas KoncyneTupoBanue u npoBepka
¥ METOABL. pabota JIOMAILIHUX 3a/1aHui TIOCPEICTBOM
AJIEKTPOHHON MOYTHI
2. DNEeMEHTHI Jlexuus [TpobnemHuas nekuus
XUMUYECKON JlaGopaTopHoe 3anatue | Pabora B rpymnmax ¢ myOauaHON
TEPMOAMHAMHUKH. IIpe3eHTaled Pe3yIbTaTOB
Tepmoxumus CaMmocTosTenspHast [Tog6op u aHaIU3 CTATUCTUYECKUX
I'ereporennsie paboTa TAHHBIX
CHCTEMBI.
3. PactBopsl. Jlexuus Jlexuus-6ecena ¢ UCIOJIb30BAHUEM
Biaumnas KOMIBIOTEPHBIX U MYJIbTUMEIUITHBIX
pacTBOPUMOCTh CpeJICTB O0yUeHus
KHUJIKOCTEH. JlaGoparopHoe 3aHsiTHe | Pa300p KOHKPETHBIX CUTYyalUi
OKCTpaKIHSL. CamocTosiTenbHas KoncynsTupoBanue u npoBepka
HpuHUHIIBL pabora JIOMAILIHUX 3aJaHUl MIOCPEICTBOM
pexruduKanuy. AJIEKTPOHHOMU MOYTHI
4.  |CgoiicTBa pacTBOpPOB Jlekuus [TpoGiieMHast TeKIus
IICKTPOJTHTOB. JIaGoparopHoe 3anatue | Pabota B rpymnmnax ¢ myOoJu4HOi
Konnykromerpus. N
MIpe3eHTalel pe3yabTaToB
[ToTrenumomeTpus. C o6
aMOCTOSITENIbHAS 0JI00p M aHAJHN3 CTATUCTUYECKUX
pabora JTAHHBIX
5. OcHoBBI Jlexuus Jlexnus-6ecena ¢ UCTOIb30BaHUEM
XUMHUYECKON KOMITBIOTEPHBIX ¥ MYJIbTHMETUHHBIX
KHUHETUKH cpeacTB 00yueHUst
JlaGoparopHoe 3aHsTHE Kpyrasiii cton
CamocTosTenbHas KoHncyneTupoBanue u npoepka
paboTta JIOMAIITHUX 3a/IaHui TTOCPEICTBOM
AJIEKTPOHHOMW MOYTHI

6. OueHouHble cpeacTBa (MaTepHaJibl) IJsl TEKYIIEero KOHTPOJISI YCIeBaeMOCTH,
NMPOMEKYTOYHOM aTTEeCTAMU 00yYAO M XCS

6.1. KoHTpoJ/IbHBIE BONPOCHI LISl POBeIeHUA TEKYIIEero KOHTPOJIs

1. Onpenenenne AG, AS. AH m KOHCTaHTBI paBHOBECHUS PEaKIMH, IPOTEKAIOLEH B
raJIbBAHUYECKOM DJIEMEHTE.

2. JluarpaMMbl pacTBOPUMOCTH (IUIABKOCTH) JBYXKOMIIOHEHTHBIX CHCTEM C IOJHOM
PacTBOPUMOCTBIO B JKUAKOM M IOJHOW pacTBOPUMOCTBIO B TBEPJAOM COCTOSIHMSX (C MPOCTOMN
IBTEKTUKON).

3. BblpakeHue paBHOBECHOrO IOTEHIMANA A OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
aNeKTponoB. IIpuMepsl 211eKTpOIOB.

4. PaBHOBecHE€ B TETEPOr€HHBIX XUMHYECKMX peakuusx. KoHcTaHTa paBHOBECHs
TFeTEPOTCHHOM peaKIny.



5. JluarpamMMa COCTOSIHUSI OJJHOKOMITOHEHTHOH cucTeMbl (Boibl). Pa3bop muarpaMMel ¢
npuMeHeHneM npasuia a3z ['nooca.

6. YcnoBre TepMOJMHAMUYECKOTO PAaBHOBECHUS MEXKIY (hazaMH.

7. Knaccugukanus ragbBaHMYECKHX 3JIEMEHTOB (XMMHUYECKHE U KOHIIEHTPALlMOHHBIE
AJIEMEHTBI, SJIEMEHTHI ¢ IEPEHOCOM U 03 ImepeHoca).

8. DnexTpuuecKas IPOBOAMMOCTb PACTBOPOB. Y AElbHAs, MOJSAPHAs NPOBOJUMOCTB.
CBs13b 2JIEKTPUYECKON TPOBOAUMOCTH C MOABM)KHOCTSIMU HOHOB.

9. JmarpaMma COCTOSIHMSI OJHOKOMIIOHEHTHOM cucTeMbl. Pa30op numarpammsl ¢
npuMeHeHneM npasuia a3 ['nboca.

10. MneanbHas pacTBOPUMOCTb TBEP/BIX BEIIECTB B XKUIKOCTU (ypaBHeHue Lllpenepa).
TepMmudeckuil aHanu3, KpUBbIC OXJIAKICHUS.

11. JlmarpamMmbl IJIaBKOCTH  JBYXKOMIIOHEHTHBIX CHCTEM C  YCTOWYUBBIMH
XUMHUYECKUMHU COEIMHEHUSAMHU, UIABALIUMUCS KOHTPYIHTHO.

12. BelpaskeHue s paBHOBECHOIO CKadKa IOTEHIMAIa Ha IPAHULIE METaJlll — PacTBOP
anekTposuta. BoropoaHas nmikana 371€KTpOAHBIX TOTEHIMAIIOB.

13.  JlmarpamMmpl IJIaBKOCTH  JBYXKOMIIOHEHTHBIX CHCTEM C XUMHYECKHMH
COEIUHEHUSMH, IJIaBALIMMHCS UHKOHIPY3HTO.

14. DnexkTpuyeckas MPOBOJUMOCTb PACTBOPOB CUJIBHBIX JJIEKTPOIMTOB. 3aBUCUMOCTD
OT KOHLEHTPALUH.

15. JluarpaMMbl pacTBOPUMOCTH (IIJIABKOCTH) JIBYXKOMIIOHEHTHBIX CHCTEM C
OrpaHUYEHHOM PaCTBOPUMOCTBIO B TBEPAOM COCTOSTHUU.

16. Hcnosp30oBaHMe CTaHJApTHBIX IMOTEHUHMAIOB [UIsl ONPENCIICHUS HAIPaBICHUS
XUMHUYECKUX U JIEKTPOXUMHUYECKUX PEAKIIHM.

17. IlpaBuno ¢a3z I'mb6ca. Ilonstue “daza”, “cocraBisroiiee BEIIECTBO, ““UHUCIIO
KOMIIOHEHTOB”, “‘TepMOJINHAMUY€ECKasi CTENIEHb CBOOOAbI .

18. DnexTpuyeckas MPOBOJMMOCTh PAaCTBOPOB. Y JieNbHas, MOJSpHas MPOBOAUMOCTb.
CBs13b 2JIEKTPUYECKON TPOBOAMMOCTH C MOABMXKHOCTSIMU HOHOB.

19. TepmonuHamMuyeckue M INPaKTUYECKHUE KOHCTAHTHl paBHOBecHs. CBSA3b MEXKIY
HUMU.

20. BrlpaxxeHHe paBHOBECHOTO NOTEHLMANA I OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
3N1eKTpo0B. [IpuMepsl 51eKTPOI0B.

21. JlmarpaMMBbl pacTBOPUMOCTH (IUIABKOCTH) JABYXKOMIIOHEHTHBIX CHCTEM C IMOJHOU
PacTBOPUMOCTBIO BXKUIAKOM U MOJHON HEPAaCTBOPUMOCTBIO B TBEPJBIX COCTOSHUAX (C MPOCTOM
ABTEKTUKOM).

22. 3aBUCHMOCTbH JJIEKTPUYECKOM MPOBOJAMMOCTH OT KOHLEHTpPALUU: MpeneiabHas
MOJIIpHasi IPOBOJIUMOCTb.

23. BeiBOJ, aHanIM3 U MHTErpupoBaHue ypaBHeHus Kiaysuyca-Knaneiipona.

24. 3aBHCHUMOCTb DJIEKTPUYECKOW IPOBOJUMOCTH OT TEMIIEpaTypbl, IPUPOJIBI
AJIEKTPOJIUTA U PACTBOPUTEIISL.

25. TepmouHaMUYECKHE U TPAKTUYECKHE KOHCTAHTBI PABHOBECHS.

26. [marpamMmbl pacTBOPUMOCTH (TUIaBKOCTH) JBYXKOMIIOHEHTHBIX CHCTEM C
HEOTrPaHMYEHHOW PaCTBOPUMOCTBIO B TBEP/IOM COCTOSIHHUH.

27. Knaccudukanus raibBaHUUYECKHX 3JEMEHTOB (XMMHUYECKHE U KOHIIEHTPAI[MOHHBIE
3JIEMEHTHI ¢ IEPEHOCOM U 6€3 MepeHoca).

28. Tlomsartus “daza”, ‘“‘cocTaBisrolIee BEMECTBO’, “YdHCIO KOMIIOHEHTOB”,
“TepMOJMHAMUYECKas CTeneHb cBo0o b1, [IpaBuio ¢a3 ['nboca.

29. NonooOMeHHbIe 2JIeKTPO bl CTEKIISHHBIN 2JIEKTPOI.

30. BriBoz, aHanu3 u MHTErpupoBaHue ypaBHeHus Knaysuyca - KnanelipoHa.

31. BeIpaxkeHue paBHOBECHOIO IMOTEHLIHANA JUISl AEKTPOIOB 2-TrO0 poxa. IIpumepsr
ANEKTPOIOB.

32. Jlmarpammbl IUIaBKOCTH  JBYXKOMIIOHCHTHBIX CHUCTEM C XMMHWYECKHMU
COEMHEHUAMH, MJIaBALIMMUCS KOHTPY3HTHO.



33. 3aBUCHMOCTb DJJIEKTPUYECKOW IPOBOJUMOCTH OT KOHILIEHTpalMM: MpeeibHas
MOJIIpHAs MPOBOJIUMOCTb.

34. BplunMcieHue cocTaBa pPABHOBECHOM CMeECH, CTENEHH MPEBPAICHHs, BBIXO/a
MIPOJYKTOB XMMHUECKON pEeaKIIUu.

35. TepmoauHaMu4ecKHe M MPAKTUYECKHE KOHCTAHTHI PABHOBECHUS XUMHUYECKUX
peaKkuuid.

36. 3aBUCHUMOCTh OJCKTPHUYECKOH MPOBOJUMOCTH CHAOBIX  DJIGKTPOIUTOB  OT
KOHIIEHTpALUH.

37. MexaHu3M BO3HUKHOBEHHUS CKauKa MOTEHIMATA U TBOMHOTO AJIEKTPHUECKOTO CIOs
Ha TpaHUIle pa3/esa MeTajlll — PaCTBOP JIEKTPOJIUTA.

38. BnusHue Temmeparypbl, AaBJICHHUS M J00ABKHM WHEPTHBIX Ta30B HA XUMHUYECKOE
paBHOBECHE.

39. BeIpakeHHe paBHOBECHOTO IMOTEHLHMANA Jyisg 3JeKTponoB I-ro poma. IIpumeps
ANEKTPOIOB.

6.2. KoHTposbHble BONpPOCHI M 3aJaHMs [JIsl TNPOBeJeHHS MPOMEKYTOYHOM
arrectauuu. [IpuMepHbIi NepevyeHb BONPOCOB K 3a4eTy

1. CpaBHuTe nMHEHHbIE KUHETHMYECKUE YypaBHEHUs Uil OOpaTMMoil M HeoOpaTHUMOM
pEaKLUy NEPBOrO MOPSAIKA.

2. Kakue 3HepreTH4ecKue COCTABIISIOIINE BXOST B IOHATHE «BHYTPEHHSS SHEPTUA»?

3. Kakumy ypaBHEHMSMH OIMCHIBAIOT DPA3IMUYHBIE DJHEPIeTHMUECKHE COCTABILIOILUE
BHYTpEHHEHN 3Heprun?

4. Kak BUIIOM3MEHSETCS ypaBHEHHE IIEPBOTO 3aKOHA TEPMOAMHAMMKH IPHUMEHHUTENIBHO K
3aKpBITBIM CUCTEMaM?

5. Kakue TmOIOXKEHUS COCTaBISIOT OCHOBY MOJIEKYJISIPHO-KUHETUYECKOW TEOpUU
TEIJIOEMKOCTH Ia3000pa3HbIX BEIIECTB?

6. Ilpm Kakux BHEIIHMX YCJIOBMSIX IPOMCXOAWT HWHTEHCHBHOE  IIPOSIBIICHUE
MEXKMOJIEKYIISIPHOTO B3aUMOJIEUCTBHS B razax”?

7. KakoB cocrta 00111 cucTeMbl ypaBHEHHI TePMOAMHAMUYECKUX MOTEHIMAIOB?

8. Kakum 06pa3oM peryarpyroT CKOpOCTh LIEMHOTr0 Iiporecca?

9. KakoBa mnocnenoBarelIbHOCTh JCUCTBUHA NPU  3KCIEPUMEHTAILHOM  ONPEAEIECHUU
xapakrepa nuddyzun?

10. Meto/ibl M3y4eHUs! KHHETUKH OBICTPBIX XUMHUYECKUX PEAKLIUH.

11. Buzpl konebanuii B MOJIEKYJIax.

12. KonebaTenbHble CHEKTPBI MOJIEKYII.

13. Ipumenenune NK-criekTpockornuu iyt aHaJIM3a MPOAYKTOB XMMUYECKON PEaKIInu.

14. ViccnennoBaHre KMHETUKH XUMHYECKON PEakMi METOA0M 0TOOpa Ipoo.

15. UccnenoBanne KMHETUKN XUMUYECKOM peakimy B KroBere MK-criekrpomerpa.

16. Ilpumenenne HMK-cieKTpockonmuM Juid HCCIENOBAHUS TEPMUYECKOTO CTAPEHUSA M
OKHCJICHHUSL.

17. B yeMm cyTh MeTOJI0B XpoMaTorpapuu?

18. IIpupoaa s1epHOro MarHUTHOI'O PE30HAHCA.

19. UccnenoBanyne KNHETUKU MEIIEHHBIX MIpolieccoB MeTooM SIMP

20. Yro Takoe ancopbuma? IlpuBeaure mpuMepbl aacopOEHTOB, NPUMEHSEMBIX B
IIPOMBIIIIIIEHHOCTH.

21. Knaccudukanusi METO0B 10 TEXHUKE U CIIOCO0Y MPOBEACHUS SKCIIEPHUMEHTA.

22. Kakue mpolecchl JeXaT B OCHOBE KJIacCU(UKALMM METOJOB II0 arperaTHoMy
cocrostHUIO (haz?

23. I'paduyeckoe 1 MaTeMaTH4ECKOe BBIpaXXEHHE N30TepMBI ajicopouun. Ee anamms.

24. Kakum TpeOOBaHMSIM JODKEH OTBEYaTh PACTBOP, JJIS TOTO YTOOBI €ro MOXKHO OBLIO
OTHECTH K KaTETOPUH «MI€AJIbHBIN pacTBOP»?



25. Kak BiMSi€T NPUCYTCTBUE PACTBOPEHHOI'O BEILIECTBA HA TEMIEPATYPY KHUIIEHUS

pactBopa?

7. CucreMa OLleHUBAHMS IUVIAHUPYEMBIX pPe3y/IbTaTOB 00y4eHHs

dopma KOHTPOJIS 3a ogHy padbory
Munum. Makec. Bcero
OasIoB OasIoB
Texynui KOHTPOJIb:
- onpoc 5 bannos 10 6annos 50 6annos
- yuacmue 8 OUCKYCCUU HA CeMUHAape 5 6annos 10 6annos 10 6annos
- 10020MOBKA Npe3eHmayuu 5 bannos 10 6annos 10 bannos
- camocmosmenvHas paboma 5 bannos 10 6annos 10 bannos
[Ipomesxxyrounast arrecrauus (Tecmuposanue) 10 6annos 20 6annos 20 b6annos
Hroro 3a cemectp 100 6annoe

8. YueOHo-MeToanueckoe 1 uHGOPMAMOHHOE 00ecTiedeHue TN CIUTINHbI
8.1 OcHoBHas uTeEpaTypa
Conoxuna, U. FO. OcHOBBI pu3ndeckoil XUMHUH : yueOHO-METOIUYECKOe Moco0ue 1Mo
JOTUCHUIIIINHC <<q)I/I3I/I‘-IeCKa$I XUMUA» JIA 06yqa}0mnxcs[ 110 HaHpaBJIeHI/IIO IIOATOTOBKU

19.03.01 — buotexunonorus / U. 0. Conoxuna, H. E. [TaBnoBckas. — Open : OpnoBckuii
rOCyJapCTBEHHBIN arpapHbiii yHuBepcuter, 2019. — 132 ¢. — Tekct : 37eKTpOHHBINA //
[MudppoBoii  obOpazoBarenspHbli  pecypc PR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/101314.html (mara o6pamenus: 29.09.2024).

MakapoB, A. I'. Teopernyeckue M NPAKTUUYECKUE OCHOBBI (PU3UYECKOM XHMHUH :
yuebHOe mocobme / A. I'. Makapo, M. O. Caruna, /I. A. PazmobpeeB. — OpeHOypr :
Openbyprckuii rocyaapctBennslit yausepcurer, 9bC ACB, 2015. — 172 c. — ISBN 978-5-
7410-1245-1. — Texct : anexktponnsii // Lndpooit odpazoBatensHbIil pecypc IPR SMART
: [caiit]. — URL: https://www.iprbookshop.ru/52335.html (nara obpamenus: 29.09.2024).

Maxkapos, A. I'. Teopernueckue M HPAKTHUYECKHE OCHOBBI (PU3HUECKON XUMHUH :
yuebHoe nocobue mis CIIO / A. I'. Makapos, M. O. Caruna, /. A. Pazno6peeB. — Capatos :
[Tpodobpazosanue, 2020. — 171 ¢. — ISBN 978-5-4488-0609-4. — TekcT : 37€KTPOHHBIH //
[ludpposoit  obOpazoBarenbhbiii  pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/92175.html (nara obpamenus: 29.09.2024).

Tumakoga, E. B. ®usnueckas xumus. JlabopaTopHbIil mpakTUKyM : yueOHOe mocoOue
/ E. B. TumaxoBa, A. A. KazakoBa. — HoBocubupck : HoBocuOupckuii rocynapcTBeHHbIN
TexHnyeckuid ynuepcuter, 2018. — 80 c. — ISBN 978-5-7782-3574-8. — Texkcr :
anextponnsld // LudpoBoii obOpazoBarensHblii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91473.html (nata obpamenus: 29.09.2024).

JIyxos, B. B. ®usnueckas xumus : yueOnuk / B. B. JIykos, A. H. Mopo3os. — 2-¢

u3q. — PoctoB-Ha-/lony, Taranpor : U3narensctBo FOxxHOTO (hemepaibHOTO yHUBEPCUTETA,
2018. — 237 c. — ISBN 978-5-9275-2976-6. — Texkct : snextpoHHbIi // L{udposoit
o0pa3oBaTeNbHbII pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/87772.html (nara obparmienus: 29.09.2024).

JlaBpoB, b. A. ®uznyeckas XuMus paciuiaBoB : yue6Hoe nmocodue / b. A. JlaBpos, 1O.
I1. YnamoB. — Cankr-IletepOypr : Ilpocnekt Haykwm, 2024. — 175 c¢. — ISBN 978-5-
903090-91-4. — Texct : anexkrponnsiit // Lndpooit odpazoBatensHblii pecypc IPR SMART
: [caiiT]. — URL: https://www.iprbookshop.ru/80080.html (mara o6pamenus: 29.09.2024).

8.2 /lomosiHuTe/IbHAS JIUTEPATypPa

Muxanenko, U. U. Ilpaktuueckue pabotbl mo ¢usnyeckor xumuu. Yacte 1 : s
CTYZIEHTOB 3-4 Kypca JTHEBHOTO OTHEJIeHHUs, oOydaromuxcs mo crnenuanbaoctu 050101.65 —
«Xumusa» 1 npoduiio «Xumus» HanpasieHus 6akanaspuata 050100.62 — «Ilemarorunyeckoe



obOpazoBanue» / M. M. Muxanenko, B. K. Jlaypunasuutore, B. FO. KotoB. — Mocksa :
MockoBckuil TOpOJACKOW mneparorudeckuit yHuBepcutet, 2011. — 48 c. — Tekcer
anektpoHHbiit // LludpoBoit obpazoBatenbublii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/26567.html (1ara o6pamenus: 29.09.2024).

Ousznueckas XuMus. XuMuueckas KuHetuka : npaktukym st CI1IO / B. A. Poros, A.
A. Antonos, C. C. ApsymanoB [u 1p.] ; nox peaakuueit B. A. Porosa, B. H. [Tapmona. —
CapatoB, Mocksa : [IpodobpazoBanue, Aii [Tu Ap Menua, 2020. — 221 c. — ISBN 978-5-
4488-0812-8, 978-5-4497-0477-1. — Tekct : anexkTponHbIi // [{udpoBoit oOpazoBaTeIbHBIM
pecypc IPR SMART : [caiitr]. — URL: https://www.iprbookshop.ru/96032.html (mara
obpamenus: 29.09.2024).

[Tpaktukym no ¢usnveckoit xumun HI'Y. Xumuueckast TepMOAMHAMUKA U KHHETHKA. B
3 vactax. U.2. Xumudeckass KWHETHKA : yueOHO-MeToandeckoe mocooue / B. A. Poros, A. A.
Awntonos, C. C. Apzymanos [u np.] ; mon pexakuueii B. A. Porosa, B. H. [lapmona. — 2-¢

u3sl. — HoBocubupck : HoBocuOupckuit rocyiapcTBeHHbli yHUBepcuTeT, 2019. — 223 €. —
ISBN 978-5-4437-0944-4, 978-5-4437-0938-3 (u.2). — Tekcr : anekrponHsiii // Ludposoit
o0pa3oBaTeNbHbII pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/93823 . html (nara obpamenus: 29.09.2024).

[TpakTukym no ¢puznuecko xumun HI'Y. Xumuueckas TepMoauHamMiKa U KMHETUKa. B
3 gactsax. Y.1. Xumuueckas TepMOJMHAMUKA : ydeOHO-MeToquueckoe mocooue / B. A. Poros,
A. A. AntoHnos, C. C. Ap3ymaHos [u ap.] ; noxa penakuueit B. A. Porosa, B. H. Ilapmona. —
2-em3n. — Hosocubupck : HoBocuOupcekwmii rocyiapctBeHHbIN yHuBepeuteT, 2019. — 271 c.
— ISBN 978-5-4437-0944-4, 978-5-4437-0859-1 (u.1). — TekcT : 3JIEKTpOHHBIN //
[u¢ppoBoii  obOpaszoBarensbHbli  pecypc PR SMART : [caiit] —  URL:
https://www.iprbookshop.ru/93822.html (mara o6pamenus: 29.09.2024).

8.3 IlporpamMmHoOe oGecnieueHue
1. Windows 10 Pro;
2. WinRAR;
3. Microsoft Office Professional Plus 2013;
4.Microsoft Office Professional Plus 2016;
5.Microsoft Visio Professional 2016;
6.Visual Studio Professional 2015;
7.Adobe Acrobat Pro DC;
8.ABBYY FineReader 12;
9.ABBYY PDF Transformer+;
10. ABBYY FlexiCapture 11;
11. Tlporpammuoe obecnieucHue «interTESSy;
12 CHpaBO‘-IHO-HpaBOBa}I cucreMa «KOHCY.IIBT&HT HJ’IIOC)), BEPCUS «OKCIICPT»,
13. T1O Kaspersky Endpoint Security;
14. «AnTumarnat.BY3» (uHTEpHET - Bepcus);
15. «AHTHIIarHaT - UHTEPHET».

8.4 IIpogeccnonanibHbie 0a3b1 JaHHBIX U MHGPOPMALHOHHBbIE CIIPABOYHbIE
CHCTeMbl COBPEMEHHBIX HHPOPMALMOHHBIX TEXHOJIOTHH

1. Hurepner — pecypc: CrnpaBouno-npaBoBasg cucrteMa «Koncynprant Ilmroc»
(http://www.consultant.ru);

2. Wurepmer — pecypc: http://www.iprbookshop.ru/  DnextpoHHO-OMOIMOTEUHAS
cuctema «IPR BOOKS»;

3. Hurepner — pecypc: www.biblioclub.ru/ DnekrponHo-0uOnMOTEUHas cucTeMa

«YHUBepCUTETCKas OUOIMOTEKA OHIIANHHY;
4. WurtepHer — pecypc: http://e.lanbook.com/ DnekTpoHHO-OMOIMOTEUHAs cHCTEMa
YuuBepcurerckasi oudnmoreka «JIaHby;



5. UuTepuer — pecypc: https://cntd.ru DnekTpoHHBII (OHI HOPMATHUBHO-TEXHUYECKOUN U
HOPMAaTHBHO-TIPABOBOW WH(OPMAIIHH.

6. 6. Uurepuer-pecypc: https://petroleum.su/razrabotki/?ysclid=mlechsamgz288310327
Caiit Uactutyra xumun PAH Cubupckoe otaenenue

7. MWurepuer-pecypc: https://ngv.ru/ HedrerazoBas BepTukans - HalMOHATBHBINA
OTpacyIeBOM KypHaII

8. Nnrepuet-pecypc: https://oilcapital.ru/ Oilcapital.ru Bce HoBOCTH 0 HedTH U raze B
Poccumn u Mupe

9. MWurepuer-pecypc:  https://chemtech.ru/ Xumunyeckas TexHuka — KypHaI
ExxeMecsuHbIil MEKOTpacIeBOM KypHaI

10. UuTepuer-pecypc: https://www.neft-product.ru/ Hegto-IIpoaykt.py - HedTerazoBslit
noptan Toprosas miomaaka mo HeTH U HeTEPOaYKTaM

11. Hnrepuer-pecypc: http://www.anchem.ru/ ANCHEM.RU Poccuiickuii XuMHKO-
AHAJTUTHYECKHUI TOpTAIT

12. Unrepuer-pecypc: https://neftemir.ru/ Mup HedrenpomykroB HayuyHo-TeXHUUECKUI
KypHaI

9. Oolecneyenue 00pa30BaATEJbLHOr0 Mpomecca I JHUI ¢ OrPaAaHUYEeHHBIMU
BO3MOSKHOCTSIMH 310POBbSI 1 HHBAJIU/I0B

YyeOHble U y4eOHO-METOJUYECKHE MaTepuaibl Uil CaMOCTOATEIbHOM paboThI
00ydJarouuMxcsi U3 4uciia UHBAIUAOB M JIMI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBBS
(OB3) mpenoctaBmnsitoTcss B QopMmax, aJanTHPOBAHHBIX K OTPAHUYECHUSM HX 3J0POBbS H
BOCTIpUATHS UH(OPMAITUH:

Jliis cnenbix U c1aboBUASIINX:

- JeKIUu OQOPMIISIOTCS B BHJIE IJICKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIBIO
KOMIIBIOTEpA CO CIEeNUaTN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

- THCHbMCHHBIC 3aJaHUs BBIMOIHIIOTCS Ha KOMIBIOTEPE CO CHEIHATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIeYeHUEM, UITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM,;

- obecnieunBaeTCsl MHAMBUIyAIbHOE paBHOMEPHOE ocBeleHne He menee 300 Jrokc;

- JUIsl BBIIOJIHEHUS 3a/laHusl MPU HEOOXOJMMOCTH TMPEAOCTABISETCS YBEIHMYHMBAIOIIIEE
YCTPONCTBO; BO3MOKHO TaK>K€ MCIOJIb30BAaHUE COOCTBEHHBIX YBEIMUYUBAIOIIUX YCTPOUCTB;

- MUCbMEHHBIE 3a/1aHusl OPOPMIISFOTCS YBETHUEHHBIM HIPUPTOM;

- DK3aMEH W 3a4€T MPOBOJATCS B YCTHOW ()OpME WIJIM BBHITIOJTHSIOTCS B IMHCHMEHHOMN
dbopMe Ha KOMITbIOTEDE.

JI1st TIyXuX ¥ CJIa0OCIbITIAIINX

- JeKuuu O(OpPMIAIOTCS B BUAE DSJICKTPOHHOTO TOKYMEHTa, OO MPEIOCTaBISETCS
3BYKOYCHWJIMBAIOIIAs anmapaTrypa HHIUBUYAJIbHOTO MOJIb30BAHMUS;

- MUCbMEHHBIE 33/1aHUs BHITIOTHIIOTCS Ha KOMITBIOTEPE B MUCBMEHHOH opMe;

- DK3aMEH M 3a4€T TPOBOJATCSA B NMUCHMEHHOW (OpMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeqieHNe B popMe TeCTUPOBAHUS.

JIyist v1n ¢ HapyIIeHUSIMH OTIOPHO-/IBUTATEIBLHOTO armapara:

- JeKIuu OGOPMIISIOTCS B BUIE IJIEKTPOHHOTO JOKYMEHTA, JOCTYIMHOTO C TOMOIIBIO
KOMITHIOTEPA CO CIEIUATU3UPOBAHHBIM TPOTPAMMHBIM 00ECTICYCHUEM;

- THCHMEHHBIE 3aJ]aHMsl BBIMONHIIOTCS Ha KOMIBIOTEPE CO CHEIHMATU3UPOBAHHBIM
MIPOTrpaMMHBIM 00€CIIeUeHUEM;

- DK3aMeH U 3a4€T MPOBOJATCS B YCTHOW (hOpMe WM BBHIMOJHSIOTCS B MHCHMEHHOMN
dbopme Ha KOMIIBIOTEpE.

[Ipy HeoOXOIMMOCTH TpEeIyCMATPUBACTCS YBEIUYECHHWE BPEMEHHU MJi TOATOTOBKH
OTBETA.

[Ipouenypa  mpoBeleHUS  MPOMEXKYTOUHOM  arTecTal Il OOYyYarommxcs
yCTaHaBIMBAaETCS C YYETOM MX WHIUBUAYATIbHBIX TMCHUXOPU3NYECKUX OCOOEHHOCTEH.
[TpoMexxyTouHast aTTeCTAlUS MOKET TPOBOAUTHCS B HECKOJIBKO ATATIOB.



[Ipu npoBeneHUU MpOLEAYpPhl OLEHUBAHUS PE3YJIbTAaTOB OOyUEHHs MpeayCcMaTpUBAETCs
UCTIONIb30BAHUE TEXHHYECKUX CPEACTB, HEOOXOMMMBIX B CBA3M C WHAWBUAYaTbHBIMHU
0COOEHHOCTSAMH 00yYarOIMUXCsl. DTH CPEACTBA MOTYT OBITh MPEIOCTABICHB YHUBEPCUTETOM,
WM MOTYT MCIOJIb30BaThCsl COOCTBEHHBIC TEXHUYECKUE CPEICTBA.

[IpoBenenue mpoueaypbl OIEHHBAHUS PE3YJIbTAaTOB OOYYEHHs JIOMYCKAeTCs C
UCIIOJIb30BAaHUEM JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaeTcs A0CTyN K HHPOPMAIMOHHBIM U OMOIHOrpadMuecKuM pecypcam B CETH
Wurtepuer s kaxzaoro oOydaromierocss B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHHSIM HX
3JI0pOBbBsI U BOCTIPHATHS HHPOPMALIUH:

JInst cnensix U cnabOBUAAIINX:

- B IIeYaTHON (opMe YBEIIMUECHHBIM HIPUPTOM;

- B ()OpMe 3JIEKTPOHHOTO JOKYMEHTA;

- B (hopme ayanodaiina.

JIns riyxux u cnaboCbImanux:

- B Ie4aTHOU (hopme;

- B )OpMe 3JIEKTPOHHOTO JOKYMEHTA.

Jlist 00yJaromuxcst ¢ HapyIIeHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:

- B TIeYaTHOU (opme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.

VYdeOHbIe ayAUTOPUH JIJIsl BCEX BUIOB KOHTAKTHOM U CAMOCTOSITEIIbHOW paboThI, HaydHast
OuOIMOTeKa ¥ MHBIE TOMEICHUS I 00yYeHHUSI OCHAILEHBI CIIEUAIbHBIM 000pyJOBaHHEM U
y4eOHBIMH MECTaMHU C TEXHUYECKHMHU CPEACTBAMHU O0YUEHUSI:

JInst cnensix U cnabOBUASIINX:

JUIS TIYXHX H CITa00CIBIIAIINX

- ABTOMAaTH3UPOBAaHHBIM pabOYUM MECTOM JJs JIIOJeH ¢ HapylleHHeM ciyxa u
¢J1a00CIIBIIAIINX;

- AKyCTUYECKHH YCUIIUTEb U KOJIOHKH;

Jlnist o0yJaromuxcst ¢ HapyIIeHUsIMU OTIOPHO-/IBUTATEIBHOTO arapara:

- IEPEJBIXKHBIMHU, PEryJINpYEMbIMU 3proHoMuueckumu napramu CHU-1;

- KOMIIBIOTEPHON TEXHUKON CO CTIEIUAIBHBIM ITPOTPAMMHBIM 00ECTICUCHHEM.

10. MaTepuajibHO-TeXHHYECKOe ofecrevyeHne TUCIUIIIMHbI BKJIIOYAET:
1) bubmuoreunsiii poug PI'BOY BO «CaxI'Vy;

2) MynbTUMeIHITHOE 000PYIOBaHKE IS YTCHHS JICKIIMH-TIPE3CHTaLIHIA;
3) TexHOIOTHYECKOE M KOMITBIOTEPHOE BUPTYaIbHOE 000PYI0BaHHE;,
4) TlakeT NpUKIaIHBIX 00YYAIOIINX IPOTPaMM;

[Ipy moAroTOBKE K MPAKTUYECKUM 3aHITUSIM M CAMOCTOATEIBHOW paboTe MOKHO
MCIIOJIb30BaTh KOMIBIOTEPHBIE KIIACCHI CO CTAHAPTHBIM MPOTPAaMMHBIM 00€CIIEUCHUEM.

JlekuMOHHBIE 3aHATUS JIOJDKHBI MPOXOAUTH B  MYJIBTUMEIUNHOW  ayJIUTOPHH,
OCHAIllCHHOM KOMIIBIOTEPOM W  MPOEKTOpOM. JIeKiuu KenaTeabHO  COMPOBOXKIATH
MIPE3EHTALNEN, COAepKALIEN TEOPETUIECKUN HIUTFOCTPATUBHBIN MaTepHall.

[IpesenTtanus g0mKkHA OBITH TOCTPOESHA TIO CIASAYIOMIEMY IPUHITUITY: TeMa, IIeJb, 3a/1a4u
JEKIMH, KPATKOE COJEpKaHUE MpeAbIAyIIed JeKUHUU, TEOPETUUYECKUU MaTepuall, UTOTH
JIEKIIMOHHOTO 3aHATHs, 0003HAUYEHBbI BOMPOCH U 33/IaHUS ISl CAMOCTOSITEIbHOTO M3YYCHUS,
TeMa CJIEAYIOUIEN JTEKIIUH.



