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1. HEJIN OCBOEHUSA

Heap aucuuniuHbl — (GopMupoBaHHE 0a30BBIX 3HAHHM O METOJAaX TEOPETHUECKOTO M IKCIIEPHMEHTAIHHOTO
WCCIIEZIOBAaHNS PAaBHOBECHBIX CHCTEM M KHHETHKH (DPU3MKO-XMMHUYECKHX MPOLECCOB, IPUMEHEHUIO 3THX METO/O0B
JUIS pEIIeHNUs 3aJa4 Ha IPOM3BOACTBAX TOPHONPOMBIIUICHHOTO KOMIUIEKCA.

3amaun QUCHUTIJIHHBI

1. W3ydyeHHE OCHOBHBIX 3aKOHOB (PM3MUECKOI XMMHUH U IPUMEHEHHE UX B IPAKTHIECKOW M HAYYIHOH JIESTENbHOCTH;
2.MpaKkTHYECKOE OCBOCHHE METOJOB  OOpaOOTKM  OIKCIIEPUMEHTANIBHBIX  PE3yJbTaTOB C  NPUMECHEHHEM
MH()OPMALMOHHO KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA;

3. NpaKTHYECKOE OCBOCHHE METOIOB (PH3MKO-XMMHUYECKOTO aHalIn3a, TEOPETHYECKOTO M IKCIIEPUMEHTAIBLHOTO
WCCJIEJIOBaHMUS B IPO(ECCHOHAIBHOH JIESITEIbHOCTH.

2. MECTO B CTPYKTYPE OBPA30OBATEJIbHOU NTPOI'PAMMBbI

Yacts OIIOII BO (6a30Basi, BapHaTuBHas) | bazoBas

2.1 TpeGoBaHust K NPeBAPUTELHOM IOATOTOBKE 00YYAIOIIMXCS —
[PEIIECTBYIOIME AUCIUILTHHBL (MOIyH), npakTuku 1 HNAP

2.1.1 | Xumus

2.1.2 | AinreOpa, aHanuTHYECKasl TeOMeTpHs, U PepeHINATbHBIC HCYUCICHUS

213 dusuka

2.2 Juctumnuael (Moynn), npaktuku 1 HUP, nis KoTOphIX HEOOX0AUMMO OCBOEHUE TAHHOM TUCIUILTHHBI—
MOCTIeTYFOIINE TUCIUTUTHHEI (Moaynn), npaktuku 1 HUP

2.2.1 CrenmabHBIC 1 KOMOMHHPOBAHHBIE METOIBI 00OTaIICHIS

2.2.2 diroTarnoOHHEBIE METOIBI OOOTAIEHNS

2.2.3 | HayuHo-uccienoBaTenbckas padbora

2.2.4 | TllpegmunimoMHasi IpaKTHKA TSI BEIIOJIHEHHS BEITYCKHON KBATH()UKAITMOHHON paObOTHI

3. AHAMKATOPHI ®OPMUPOBAHW S KOMITETEHIIU,
COBMEIIEHHBIE C PE3YJbBTATAMMU OBYYEHHUSA IO JUCIIUTIJIMHE

OIIK-4.1 roTOBHOCTD C €CTECTBEHHOHAYYHbIX MO3MLMII OLIeHUBATH CTPOEHUE, XUMUYECKUH M MUHEPaIbHbII
COCTAB 3eMHOI KOPbI, MOp(doJioruyeckue 0CO0eHHOCTH M reHeTHYecKHe TUIIBI MeCTOPOsKAeHUIl TBepAbIX
MO0JIE3HBIX HCKONAeMBbIX NTPH PelleHHH 32124 M0 PANMOHAIBLHOMY H KOMIIJIEKCHOMY OCBOEHHIO Ire0pecypcHOro
MOTEeHINAJIA Hep

3HaTh: 3-1 MecTo Qu3nyecKoil XUMUH KaK HAyKH B CTPYKTYPE TEOPETHICCKUX M MPAKTUICCKUX 3HAHUH
3-2 OCHOBHBIE SIBJICHUS M 3aKOHBI TEPMOJIUHAMHKH, IPUPOLY XUMUUECKOTO U (pa30BOro paBHOBECHS,
XMMHWYECKON KHHETHKH, TEOPHIO PACTBOPOB,;

YMers: V-1 OcymecTBIsITh KOPPEKTHOE MATEMATHUECKOE OMUCAHNE XUMUUECKHUX SIBJICHUH TEXHOIOTHUECKUX
IIPOLIECCOB;

V-2 [IpuMeHsITh COBPEMEHHOE XUMHUKO-aHATUTHIECKOE 000pyI0BaHNE TIPH PEIIEHUU MPAKTHYECKUX
3az1ay;

Y-3 [IporHo3upoBaTh M ONPEALNIIATh CBOHCTBA COSAMHEHUH U HAPABICHNS XUMUYECKUX PEAKITHH;

Bnaners B-1 HaBeikamMu caMOCTOSITETIFHOTO COCTABIICHHS YPAaBHEHUH XUMHUECKUX PEAKIINH;

HaBbIKOM: | B-2 Meronamu paboThl HA OCHOBHOM XMMHKO-aHAIUTHYECKOM 000pYIOBaHHH;

B-3 OcHOBHBIMH (PU3UKO-XUMHYECKUMH pacueTaMH U pacyéTaMH 110 YpPaBHEHHUSIM XUMHYECKUX
peaxIyii reoJIOTHIECKUX MPOLECCOB.

IICK-6.1 cioco0HOCTh aHATU3UPOBATH FOPHO-TE€0JIOrH4YecKYI0 HH(OpMALHUIO 0 CBOIiCTBAX H
XaPAKTEPHCTHKAX MHHEPAJIBHOIO ChIPbSl H BMELIAIOIIUX MOPOJ

3HaTh: 3-1 OCHOBEI TEXHOJIOTHH IIPpOU3BOJICTBA pa60T 110 O60FaHICHI/IIO IIOJIC3HBIX UCKOIIACMBIX.

YMeTh: V-1 AHAJIM3UPOBATH XaPAKTCPUCTUKHU MUHEPAJIBLHOI'O ChIPpbI U BMCHIAONIUX TOPOJ

BJ'IaILCTB B-1 BI)I60pa TCXHOJIOTMU NPOU3BOJACTBA pa60T 10 O60FaHI€HI/IIO IIOJIE3HBIX UCKOIIACMBIX
HaBBbIKOM: B-2 COITPOBOXKJACHUSA pa60T 110 060FaIII€HI/IIO TOJIC3HBIX NCKOMMACMbIX JOKYMCHTAMU




4. CTPYKTYPA U COJEP KAHUE

Koa-
Kon HanvenoBaHme pa3aesioB H TeM BO Kommnerenum | Jlurepatyp | Ilpumeuann
3aHATH CemMmectp
o /BUA 3aHATHSA/ qaco " a e
B
Pa3znen 1. OcHoBHBIC NOHATHSA
duznyeckoii XuMuu

11 [Ipob6nems! 1 MeTOABI PHU3HUECKON
xumun. CBEICHUS O IPEaMETE U
€r0 OCHOBHBIX 3a/1a9ax.

Omnpenernenne QU3MIECKON XUMUH 1.1
KaK HayKH, CBSI3b C JPYTUMHU 6 2 OIlK-4.1 I 2 2’
paszenamMy XUMHHU. DBOJIIOLHS (3-1, 3-2) o
B3IUISI0B YUCHBIX O LIEJISAX U

3a7a4ax (PU3NUECKOI XUMUH KaK

HayKH.

[nexkuust/

1.2 [TpoGnemb! 1 MeToBI HU3NUECKON OIIK-4.1(3-1, 1.1
XUMHHA 6 2 3-2, I[ICK-6.1 I 2 2’
/nupakTuka/ (3-1,B-1, ¥-1) -

1.3 Xumudeckas TepMOIHHAMHUKA.

OcCHOBHBIE TIOHATHUS U OIIPEAETICHUS]] OIIK-4.1(3-1,

XUMHUYECKOH TEPMOJAUHAMUKH. 3-2) JI1.1,

Temnora u padoTa - GopMBI 6 2 I1CK-6.1 J1.2.1

nepenayu dHepruu. BHyTpennss (3-1,3-2)

SHEPTHsI CUCTEMBI.

[nexkuust/

14 XuMugeckasi TEpMOJIUHAMUKA.

DopMyIUPOBKU U yPaBHEHUS OTIK-4.1(Y-1,

MIEPBOI0 3aKOHA TEPMOINHAMHUKH.. V) V-3.B-1

Croco0bl BEIYUCICHUS TEIIOBBIX ’ "oy JI1.1,
. B-2, B-3)

3¢ (PEeKTOB XUMUIECKHUX PEaKIIHIA: 6 2 [ICK-6.1 J.2.1

IO TETIOTaM 00pa30BaHUs U '

CropaHusi, MEeToJ{ KOMOMHHPOBAHHMS (V-1, B-1, B-2)

peakuui

/mpakTuka/

15 XuMudeckoe paBHOBECHE
TOMOTEHHBIX CHCTEM. 3aKOH OIIK-4.1(3-1, 1.1
neicTByronmx Macc. Koncranra 6 2 3-2) T 2 1’
paBHOBECHS TOMOTEHHON TICK-6.1 o
XAMHYECKOH pPeaKin. (3-1,3-2)

[nexuus/
XUMHYECKOE PaBHOBECHE OIIK-4.1(VY-1,
TOMOTEHHBIX cUCTeM. Bripaxkenue v-2,V¥-3,B-1,

1.6 KOHCTaHT paBHOBECHsI 4epe3 6 2 B-2, B-3) J1.1,
napluaibHble JaBICHUS, TICK-6.1 JI1.2.1
KOHUEHTpALUU, MOJIbHBIE JOJIH. (Y-1,B-1, B-2)
/mpakTuka/

2 Pa3nen 2. PaBHoBecHBIE
npouecchl

2.1 Xumuueckoe paBHOBECHE
TeTEePOTeHHBIX CHCTEM.

KoncranTa paBHOBeCUS

TeTepOreHHON peaKkiuu. OIIK-4.1(3-1,
Oco0eHHOCTH BhIPaYKEHUS 3-2) J1.1,
KOHCTAHTBI PABHOBECHS TSI 6 2 IICK-6.1 J.2.1
reTeporeHHoM peakuuu. Pacuer (3-1, 3-2)

PaBHOBECHOI'O COCTaBa
peaKHHOHHOﬁ CMCCHU B
HJACAJIbHBIX U B p€aJIbHBIX

TCTCPOTCHHBIX PCAKIMAX.




[mexums/

2.2 XuMHuueckoe paBHOBECHE
TETEPOTCHHBIX CHCTEM.
3aBUCHMOCTD KOHCTAHTBI
PaBHOBECHSI OT TEMIIEPATYPBI. ?,I_TZK_;}_;%I__% '
YpaBHeHUS H300apHI M H30XOPHI B’-2 Bi3) ' J1.1,
peakmuu. Pacuet paBHOBECHOTO HCi(-G. 1 J.2.1
COCTaBa MPH NPOTEKAHNH OHOM
W HECKOJIBKUX XUMHYECKUX (V-1, B-1, B-2)
peakuuil B U€anbHO-ra30BOU
cucreme. PaBHOBecue B peasibHBIX
cucTeMax. /mpaKTuKa/
2.3 TepmoauHamMuueckas TeOpust
pactBopoB. IlapiuanbHsie
MOJIbHBIC BEJIMYHMHBI. Y PaBHEHUS
I'n66ca-/Irorema. Pacuer OIIK-4.1(3-1, 1.1
MapLUHaIbHBIX MOJbHBIX BEJIUYHUH. 3-2) 1 2 1’
TemnoBbie >3 GEKTH TPU I[ICK-6.1 -
pactBopeHun. M eansHere, (3-1, 3-2)
IpeseNIbHO pa30aBIeHHbIE U
HEHJeanbHbIC PaCTBOPEI.
[nexnust/
2.4 TepmoauHamMuuecKkas Teopust
pacTBOpOB
3aBUCHMOCTh PaBHOBECHBIX
CBOWCTB pacTBOPOB (J1aBlIeHUE OTIK-4.1(Y-1
napa KOMIIOHCHTA HaJl '
PacTBOpPOM, MOHMKEHUE y_é’_;j -B3i]§)- L ﬁlz 11,
TEeMIIepaTyphl 3aMep3aHus 1 2.
MOBBIIIEHHE TEMIIEPATYPbI (y_IIICBK_ _16 ']13_2)
KUIIEHUs1, PaCTBOPUMOCTh ’ ’
TBEPABIX BEIIECTB,) OT
XMMHYECKOTO MOTeHIINANA 1
JPYTUX MapUHaIbHbIX MOJBHBIX
BEIMYHH./MPAKTHKA/
25 TepMmoauHaMuyeCcKast aKTUBHOCTh OIIK-4.1(3-1, 1.1
[nexuus / 3-2) k 2 1’
I1CK-6.1 -
(3-1, 3-2)
2.6 TepMmoauHaMuyecKas akTUBHOCTb OIIK-4.1(VY-1,
/mpakTuka / v-2,V¥-3,B-1, 1.1
B-2, B-3) T 2 1’
[1CK-6.1 -
(¥Y-1, B-1, B-2)
3 Pa3nen 3. @a3oBble mepexoabl
3.1 ®da30Bble paBHOBECHA. PacTBOpEI
JETY4YHX KHUIKOCTEH.
CoOTHOIIEHNE MEXY COCTaBOM
pacTBopa M COCTaBOM Mapa,
PaBHOBECHOTO C PACTBOPOM.
PaBHOBecHE TBEPIOE-)KUIKOCTD B OIIK-4.1(3-1,
OUWHAPHBIX CHCTEMAaX. 3-2) 1.1
OMBUKOXUMHUIECKUN aHAIIH3. I1CK-6.1 1 2 1’
JlnarpaMMBI IABKOCTH C (3-1,3-2) -

3BTEKTUKOM, XHMUYSCKUMH
COEIMHEHUSIMU U TBEPABIMU
pactBopamu. PaBHoBecus
JKHJIKOCTb-)KHIKOCTb.
OrpaHnuueHHasi pacCTBOPUMOCTD
JBYX xujakocreil. Pacnpenenenue
KOMIIOHEHTA B CHCTEME




HECMELINBAIOIINXCS KUAIKOCTEH.
DKCTpaKIIHsL.
[nexuusn/

3.2

®a30Bble PaBHOBECHS.
JmarpaMMBl IJIaBKOCTH €
SBTEKTUKON, XUMHYECKUMH
COEIMHEHUSAMH U TBEPABIMH
pactBopamu. PaBHoBecus
JKUJIKOCTb-)KUJKOCTb.
OrpaHu4eHHas paCTBOPUMOCTD
JIBYX kuakocteil. Pactipenenenue
KOMIIOHEHTA B CUCTEME
HECMEIIMBAOIINXCS JKUAKOCTEH.
DKCTpaKIIHUsL.

/mpakTuka/

OITK-4.1(Y-1,
V-2, V-3,B-1,
B-2, B-3)
TICK-6.1
(V-1, B-1, B-2)

J1.1,
J1.2.1

3.3

[ToBepXHOCTHBIC SIBIICHUS.
[ToBepXHOCTHBIC SIBICHUS Ha
TpaHUIIe KUIKOCTH-Ta3,
KUIKOCTb-)KUIKOCTb.
[ToBepXHOCTHOE HATSHKCHHE U
CHOCOOBI €T0 OIpeACTICHHUS.
KaHI/IHJ'IHpHI)Ie SABJICHUA.
CMauuBaHue U pacTeKaHUe.
YcnoBusa cMauuBaHus U
pacrekanusi. duznueckas
azicopO1rs, XeMOCOpOIIHsL.
AncopOrust Ha TOBEPXHOCTH
JKUIKOCTH.

/nexkums/

OITK-4.1(3-1,
3-2)
TICK-6.1
(3-1, 3-2)

J1.1,
J1.2.1

3.4

[ToBepxXHOCTHBIE SBICHUS.
Ypasuenue ['m606ca u ero aHamms.
AncopOryst Ta30B Ha TBEPABIX
Tenax. Axcopoentsl. Teopus
MOHOMOJIEKYJISIPHOH aficopOLuu
Jlenrmiopa. YpaBHeHue
n30TepMBbI JIeHrMropa.
/mpakTuka/

OIK-4.1(V-1,
V-2, V-3,B-1,
B-2, B-3)
TICK-6.1
(V-1,B-1,B-2)

.1,
J1.2.1

3.5

KomnmounHeie cuctemsl.
OCHOBHbBIE TIOHATHS KOJUIOMTHON
XUMUH, OOBEKTHI U 1IeTTH
u3ydeHus. PaznuyHbpie TUTTBI
KIaccu(UKAITIH JUCTIEPCHBIX
CUCTEM: 110 arperaTHOMY
COCTOSIHUIO IUCTICPCHOH (a3bl U
JIUCTIEPCUOHHOMN CpeJibl, IO
pasMepam JacTHIl, 1o
KOHIeHTpanuu u T.71. [Ipobiaemsl
COBpPEMEHHOMN KOJUIOUTHOM
XUMHUU. MOJEKyISIpHO-
KHMHETHYECKHUE CBOWCTBA
JIMCTIEPCHBIX CUCTEM. /JIeKI U/

OITK-4.1(3-1,
3-2)
TICK-6.1
(3-1, 3-2)

1.1,
J1.2.1

3.6

Komnounnsie cucremsl. [IpaBuia
JJEKTPOIUTHON KOATYIISIHH
30JICH: MPaBUIIO 3HAKa 3apsija,
MPaBUJIO BAJICHTHOCTH,
JHOTPOITHEIE PSIIBI KOATYIISIUH,
BJIMSIHUC HOHOB-TIAPTHEPOB,
KOAryJisiius CMEChIO
3JIEKTPOIHUTOB (aTUTHBHOCTB,
CHHEPTU3M, aHTarOHM3M),
cTapeHue 30ei, B3auMHast
KOaryJisiyst 30Jei. 3amura
KOJUIOMAHBIX PACTBOPOB OT

OIK-4.1(Y-1,
V-2, V-3,B-1,
B-2, B-3)
TICK-6.1
(V-1,B-1, B-2)

1.1,
J1.2.1




Koarymsiuud. [1eHsl, amMynbcuy,
CYCIICH3UH.
/mpakTuka/

4 CamocrosiTenbHas1 padoTa
CTY/IEHTa
4.1 YcBOCHHE TEKYIIEro yaeOHOTO OIIK-4.1(3-1,
MaTepHaia 3-2, V-1, V-2, 1.1
¥-3,B-1, B-2, S
B-3) JT1.2,
20| nck-61 ney
(3-1, ’
VY-1,B-1, B-2)
4.2 CaMocTosITeIbHOE U3ydeHUE
pa3aenoB AUCIUILTHHEL:
TepMomuHaMuieckue GyHKIUH.
Temnmora mporecca npu
MMOCTOSTHHOM 00beMe 1
MTOCTOSTHHOM JIaBJICHHH.
OnTtanenus. 3akoH ['ecca.
TemoBoit 3¢ ekt mporecca
TepMouHaMU4eCKas akTHBHOCTb
Brnusinue naBiaeHus U 100aBOK
HHJ:[I/IQ)(I)epeHuTme ra3oB Ha OTIK-4.1(3-1,
PaBHOBECHBIN COCTaB CMECH. 32, V-1, V-2,
OCOOCHHOCTH XUMHUYECKOTO
¥-3,B-1, B-2,
PaBHOBECHS B paCTBOPax. J1.1,
Jlery4decTh, akTHBHOCTb, 26 B-3) J2.1,
IICK-6.1
K03 PHUINECHT aKTUBHOCTH. (3-1
MeTomp! pacueTa JeTy4ecTH. '
N VY-1,B-1, B-2)
VYpaBuenue Opeitnmxa.
W3bupatensHas ancopOus u ee
OHMOJIOTUYEeCKOe 3HAUCHHE.
CeqMMEeHTAIIMOHHBIH aHATN3.
OnTudeckre CBONCTBA
JTUCTIEPCHBIX CHCTEM.
[TornomieHue U paccessHUe CBETa.
OnanecueHnius. MyTHOCTb.
Dddexr Dapanes — Tungans.
Y cToMunMBOCTb TUCTIEPCHBIX
cucteM. Kunetndeckas u
arperaTHBHAsI yCTOWIHBOCTD.
4.3 IToaroroBka kK MpaKTUYECKUM OIIK-4.1(3-1,
3aHATUIM 3-2, V-1, V-2, 11
¥-3,B-1, B-2, o
J1.2,
15 B-3) J12.1
TICK-6.1 T 2' 2’
(3-1, ’
V¥-1,B-1, B-2)
4.4 IToaroroBka K KOHTPOJIBHBIM OIIK-4.1(3-1,
pabotam 3-2, V-1, V-2, 11
¥-3,B-1, B-2, D
B-3) J1.2,
13 J2.1,
I[ICK-6.1 122
(3-1, ’
VY-1,B-1, B-2)

5. ®OHJA OHEHOYHBIX MATEPHUAJIOB




5.1. Borpocsl A1l caMOCTOAITEIbHOM MOATOTOBKH K IK3aMeHY (3a4eTy ¢ OlleHKO)
DK3aMeH (3a4eT C OI[CHKOH) He MPeTyCMOTPEH
5.2. Ilepeyens paGoT, BHINOJIHAEMbIX N0 TUCHUIIHHE

Jn1st TeKyIero KOHTpOIIsl yCIeBaeMOCTH HEOOXOMMO BBIIIOTHUTH TPH KOHTPOJIBHBIE PAOOTHI:

- KOHTponbHas pabota Nel mo paznemy «OCHOBHBIE TOHATHS (PU3UUCCKON XMMHM» COACPIKUT IISTh 3a/a4d Ha KayKAbIHA
BapHaHT;

- KOHTpopHast pabora Ne2 1o pa3zgeny «PaBHOBECHBIE TIPOLIECCH» CONEPKHUT ACCATH 3a/1a4 HA KaKIBIH BAPUAHT;

- KOHTpoJibHasA padota Ne3 1o pasneny «Pa30BbIe IEPEX0Ib» CONCPKUT CEMb 3a/1a4d Ha KayKAbIH BApHAHT.

| 5.3. OneHo4HbIe MaTEePHAJIbI, HCIIOJb3YeMBble LISl IK3aMeHa (onucanne OUJIeToB, TECTOB U T.IL.)

JK3aMeH He NPeIyCMOTPeH.

5.4. MeToiMKa OlleHKH OCBOCHHS JUCHHMILINHBI (MoayJisi, npaktuku. HUP)

e TpeOoBaHMUS K OIICHUBAHUIO B COOTBETCTBUH C yUEOHBIM IUIAHOM: 3a4€T B 6 ceMecTpe.
e Cucrema OLCHHBaHHS, HCIOJb3yeMasi MperojaBaTesieM Uil TEeKYIeHl OIIEHKH YCIIeBaeMOCTH - OalulbHO-
pEUTUHIOBAas:
- mocernieHue 3ausTuii — 1 6amn 3a 3austue (Beero 18 3aHsTuii), uroro He Oosnee 18 6asIoB;
- BBINIOJIHCHHUE MTPAKTUICCKHUX paboT — 1o 3 Oasuia, uToro He 6onee 24 6aios;
- BBIMIOJIHEHHUE 3 KOHTPOJBHBIX paboT — 1o 10 6ayuios, uroro He 6oinee 30 GaymioB.
- yyacTHe CTyJeHTa B Hay4HO! KoH(epeHun — 15 6aos.
- y4acTue B JIOTIOJIHUTENBHON TOJTOTOBKE K 3aHATHIO (Tpe3eHTanus) — 13 Gaos.
HUTOT'O ue 6onee 100 6ayioB B cemecTpe.
e  VcIOBHE MOJNYYCHHs 3a4eTa BO 2 CEMECTpe M0 JUCUUILIMHE — Hanu4ue He MeHee 40 0asioB ceMecTpOBOi
paboTHI.

KoHTpo1bHBIE BONPOCHI 1151 TEKYIEro KOHTPOJIS yCIieBaeMOCTH.
OIIK-4.1(Y-1, ¥-2, ¥-3,B-1, B-2, B-3)
ICK-6.1
(Y-1,B-1,B-2)

Bonpocs! pis npoBepku 3nannii OIK-4.1, [ICK-6.1

Temmeparypa, naBieHe, HOPMaJbHbIE M CTaHIAPTHBIC YCIOBHS

Buaer cuctem

3akoH boiins, 3axkon laps

VYpaBHEHHE UeabHOTO Ta3a, 3aKOH ABOTaapo, 00beJMHEHHBIH Ta30BbI 3aKOH
3akoH JlanbToHa, MOJIbHAS J0JIS M TAPIHAILHOE JaBIICHUE

KoaddummenT cxxumaeMoCTH.

Bupuansnoe ypaBuenue Kammepaunr-Onneca

Kputndeckue BeIUIHHBL, CBEPXKpUTHUECKUH (irrona, Temmeparypa boits
. YpaBuenue Ban-nep-Baansca 1 061aCTh €ro IpUMEHEHHUS

10 Ypasuenue beptiio 1 06J1aCTh €ro NpUMEHEHHsI

11.Ypasuenue [urepuuu u 001aCTh €0 IPUMEHEHUS

12.Paborta, TemioTa U SHEPTHst

13.9K30 ¥ 3HIOTEPMUIECKHE TPOLECCHI. ATHa0ATHICCKHE YCIAOBUS
14.TlepBbIit 3aKOH TEPMOAMHAMUKHI

15.Buast paboT n pabora obpaTiMoro npoiecca

16.KonopumeTp n MoHATHE O TEIUIOEMKOCTH. BUIIBI TeIUIOEMKOCTH
17.I1oustre 00 sHTANBINA. BUIBI SHTAIBINT

18.3akon 'ecca

19.3akon Kupxrogoa

20.CoorHomenust Mexy TeruoeMkoctsiMu. Koaddurment xoys-Tomncona
21.Btopoii 3aK0H TepMOANHAMHUKH, SHTPOIIUS

22 Tloctynar Kiaysuyca

23.DuTponus (pa3oBoro nepexoja, abCoMOTHOE 3HAYCHUE YSHTPOITHH
24.3ueprus I'nb6ca u I'eapMrosbia

25.®wusnyeckuii cMbIca dHepruu ['nboca

26.Dusnyecknii cMbICH 3Hepruu [ eapMronbia

27.®azoBas nuarpamma. daza

28.TpoiiHast 1 KPUTHIECKUE TOUKH

29.dazoBeIe Iepexo1bl 0 IpeHpecTy

30.¥Yros cMaunBaeMoCTH

©CoNoOR~WNE




31.YpaBHenue KenbBuna

32.Ypasuenue Jlamaca

33.Kimaccudukanus pacTBOpOB

34 Knaccupukanus qUCIIEPCHBIX CHCTEM

35.3akon Paymns. 3akon ['enpu

36.0cmoc

37.IlousTre (a3bl 1 KOMIIOHEHTA

38.IloHsTHE CTENIEHU CBOOOBI, COCTABIISAIONIET0, MHIMBHIYAJILHOTO BEIIECTBA
39.1IpaBuito a3 ['ubbca

40./IByXKOMIIOHEHTHBIE CUCTEMBI, /lnarpaMma cocTaB-AaBieHUE
41.VaTepnperanus (pa3oBbIX AUArpaMM JIaBICHUE-COCTAB

42.luarpaMMbl COCTaB-TeMIIepaTypa

43.VaTepnperanys (pa3oBbIX AUArpaMM cOCTaB-TeMIlepaTypa

44, AzeoTpor, TuarpaMMbl HU3KO- M BBICOKOKHIISILX a3€0TPOIIOB

45, JluarpamMmma }XHUAKOCTb-)KUAKOCTb, THArPaMMa KHUIKOCTh-TBEPIOE BEIECTBO
46.DBTEKTHKA, HHKOTPYIHTHOE TUIABJICHHE, 30HBI JINKBHUAYCA U COJHAYCA

Bomnpocs! nist npoBepkn ymenwuii 1 HaBsikoB OIIK-4.1, IICK-6.1

1. Jns peaxumn 4 NHg(r) + 5 Ox(r) = 4 NO(r) + 6 H,0O(r)

COCTaBBTE IO 3aKOHY l'ecca M CIENCTBUIO M3 HEro OOLIME BBIPAXKEHUs Ul pacuyeTa M3MEHEHHH JHTalIbIIHH,
SHTpONHUU ¥ 3Hepruu ['mbOca MPUMEHNTENBHO K AaHHOM XUMHYECKOW peakLUH MpH CTaHIAPTHBIX YCIIOBHSIX
(AHOAxp.a SOXAPJ AGOx.pA)'

2. PaccuwuraiiTe 3HAUE€HUS BEIUYUH AHO, ASO, AGP JUISL peaKLIMU:

2 CHe(r) + 7 Oxr) = 4 COyr) + 6H,O(r), ucnomp3oBaB TEepPMOAUHAMHYECKHE XapaKTEPUCTUKH
COOTBETCTBYIOIIMX BELIECTB, NPHUBEACHHbIX B Tabmmie 3.19. Ykakure pasMEpHOCTH BCEX PacCUUTAHHBIX
BEJINYHMH.

3. Vkaxwure, kakoBo cooTHouieane Mexay AH 1 Q u KakoB TemnoBoii 3G ekT peakuuu:

2H,S(r) +3 O5(r) = 2 SO,(r) + 2 H,O(r)
K KAKOMY TEPMOXUMHYECKOMY THITy OHA OTHOCUTCS (9K30- WIIM SHJIOTEPMHUYECKAs) U IOYEMY.

4. Ha ocHOBaHUM IPOBEIEHHBIX PACUYETOB OIPEJENUTE, BOZMOKHO WM HET CaMOIPOM3BOJILHOE INPOTEKAHKE

peaknuu
2 CoHy(r) + 5 Oy(r) = 4 COy(r) + 3 HpO(r) npu cTaHAapTHBIX YCJIOBHUAX B IIPSIMOM HalpaBIEHUM U 00OCHYiiTe
CBOM OTBET.

5. Tlpusemure ypaBHenue nus pacuera AG npu pasidMyHBIX 3HAYEHHAX TeMrepaTypsl. Paccuuraiite AG B

JIaHHOM peaxkuuu
COy(r) + 4 Hy(r) = CHy(r) + 2 H,O (r) mpu 500 K u onpeznenute, B npsMoM Ui 0OpaTHOM HaIlpaBieHUH OyAeT
MIPOXOJIMTH JAHHAs PEAKIMsl IPU STOH TeMIiepaType.

6. OxapakrepusyiiTe COCTOSIHHE TEPMOJMHAMUYECKOTO PABHOBECHS; KakoBo 3Hauenme AG mpu ero
JOCTHKEHUH; pacCUMTalTe 3HAYCHUE TEMIIEPATypbl, NPH KOTOPOH JOCTUraeTcsi TepMOANHAMHUYECKOE
paBHOBecHE (T sy ), M YKXKHUTE, IS YETO MOYKHO HUCIIONIB30BATh €€ 3HAYEHHE.

7. Yxaxure, KAKOE U3 MOYEPKHYTHIX B YPABHEHUH [aHHOW PEaKIUu

CoHsOH(x) + 3 Oy(r) = 2 CO,(r) + 3 H,O(xk) BewecTB sBageTcs 0ojee TePMOIMHAMHYECKH YCTOHUUBBIM.
OOocHy#Te 3TO C NMPHUBEAEHUEM COOTBETCTBYIOLIMX TEPMOJMHAMUYECKUX BEJIMYMH M (YOPMYIMPOBKH OJHOTO U3
ciencTBur 3akoHa ['ecca.

8. s npusedennvix peaxyuii ( Tadba. 1) omeemvme Ha 60npochi.

Tabmuma 1.
1 2 3 4
Hy(r) + Cly(r) = 2 HCI(1), Paccuurats n3menenue Vy, yBEJIMYCHUE
H<0 IIpY yMEHBIIEHUH JaBIL. B 3 na 30 °C

pasa

ZnSO4()K) +2 HzO()K) =
Zn(OH)z(T) + HQSO4()K),

PaccuntaTs u3menenue Vg,
mpu yBenwdeHnn KoHi. H,SO,

yMeHI:.HIeHI/IC Ha
0 °C

4 paza

[IH>0 B 3 pasza
2 CO(r) = C(T) + COy(T),] PaccuntaTs u3meHenue Vg, yBEJIMUYEHUE
[IH>0 npu ymenbiennn kour. CO, B | Ha 40 °C

2 SO;y(r) + Oy(r) = 2 SO4(1),
[1H<0

PaccunTaTh u3meHeHue Vi,
npu yBenuueHuu KoHil. SO, B
2 pasa

yMeHI)HIeHI/Ie Ha
30 °C

CaCO4(1) + H,0(x) + CO,(r) =

Paccuutath usmenenue V,,

YBEJIIMYCHUC




Ca(HCO3),(x), IIPY YMEHBILICHNUN JIaBIl. B 5 Ha 40 °C
[1H<0 pa3s

a)
b)
c)
d)

e)
f)

9)

b)
c)

d)

Bompocsr:
Ykaxwure, Mpu KAKUX COOTHOUICHUAX U 3HaKaX BennmanH AH u T-AS caMonpon3BOIbHOE IPOTEKAHHE
peaxmuu: a) BO3MOXKHO; 0) HEBO3MOXKHO M 00OCHYWTE CBOI OTBET.
HanmmuTe MmaTeMaTiaeckoe BEIpakeHHe CKOPOCTeH MpsiMoii 1 00paTHOH peakIiii Mo 3aKOHY
JIEACTBYIOIIMX Macc.
Onpeznenure pacueTHBIM CIIOCOOOM, BO CKOJIBKO Pa3 U3MEHMUTCS CKOPOCTh MPSIMOM U 0OpaTHOM peaknuu
IPY YKa3aHHOM M3MEHEHUHU KOHIEHTpanuu iy nasnenus (T=const). [Ipuseaure pacuer.
Onpenenurte, BO CKOJIBKO Pa3 YBEJIUYUTCS (MIH YMEHBIIUTCS) CKOPOCTh NPSIMOM peakIuy NpU YKa3aHHOM
M3MEHEHHHU TEMIIEPaTypPhl M JaHHOM 3HaYECHUH TEMIEpaTypHOTo K03 puireHTa 6 pacueme ucnoawsyiime
npasuno Banm-I'opga).
Ykaxwure, Ipy KaKOM KHHETUYECKOM yCIOBHU HACTYNAET XMMUYECKOE PaBHOBECHUE, U YTO MO3BOJIAET
JIOCTUYb CMEILIEHHS PAaBHOBECHS.
Hanwuiite MaTeMaTHYeCKOE BhIpOKECHHE KOHCTAHTHI PAaBHOBECHS TAaHHOIN 00paTUMOM peaklliy B MPSIMOM
HarpaBJeHUH (Yepe3 KOHCTAaHTBI CKOPOCTEH NpsIMOil M 00paTHO# peakiyii 1 1o 3aKOHY JACHCTBYIOLINX
macc). OObsICHHUTE, Ha YTO yKa3bIBAET 3HAUEHHE KOHCTAHTHI PABHOBECHS, M OT KaKHX (DAaKTOPOB OHA 3aBHCHT.
Onpe,uenHTe, HN3MCHCHHCM KaKMX BHCIITHUX q)aKTOpOB MOXXHO CMCCTUTHb XUMHUYCCKOEC PABHOBCCUEC B JIaHHOﬁ
peakun BripaBo. OOBSICHUTE 3TO € MO3ULNI BIUSHHA 3TUX (HAaKTOPOB HA CKOPOCTH NMPSIMOH M 00paTHOH
peakuuii ¥ ¢ no3uuui npuHuuna Jle-llatense.
s ecemepocennou cucmemvl, npugedennvlx 8 madauye 2 no Bawemy sapuanmy peakyuu, oaime omeembl
Ha cnedyloujue 60npocyl:
K xaxomy THITy OTHOCHUTCS 3Ta TeTepOoreHHasi CUCTeMa — CO CIUIOIIHOM rpaHuLe paszaena da3 uin K
JIUCTIEPCHOM U TIOYEMY.
Ykaxute arperaTHoe cOCTOsiHUE (a3 B ITOI cucTeMe.
Jis aucnepcHON CHCTEMBI: IPUBEANTE COCTAB M HA3BAHUE €€ YACTEH, THUI 3TOW CUCTEMBI. Y KaKHTE,
YCTOIUMBA OHA WY HET U TIOYEMY.
B cayuae, ecnu gaHa cuctema, B KOTOpO HIMEET MECTO HECMAUUBaHUE, NIPEJJI0KHUTE, YTO HAJO CAENATh,
9TOOBI 00€CTIEUNTh CMAaYMBAHKE, U OTPA3UTE ITO CXEMOM.
B ciydae, ecim qaHa HeycToifuMBas TUCIIEPCHAs CHCTEMa, YKAXKUTE, KaK MOBBICUTh €€ YCTONUUBOCTE U
OTpPa3UTE ITO CXEMOII.
Tabnmna 2.

Boz[a Ha OKOHHOM CTCKJIC B KOHTAKTC C BO3AYXOM

Bona B ceipoit HedTH, conepxkamieit HegTsabie [IAB

YronpHas IBUTE B BOJIE, COJEPKAIIEH MBIIIO

Boz[a Ha TOJIMITHUJICHOBOH IICHKE B KOHTAKTE C BO31YXOM

g |wiN e

YacTHIlbl TIIUHBL B BOJE

6. YAEBHO-METOANYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE JUCHUITJINHBI

(MOJYJISI, MPAKTHKHA, HUP)

6.1. PexomeHnayemasi JuTeparypa

6.1.1 OcHoBHAs JINTEpaTypa

O6o3HaueH ABTOpBI, 3arsaBue bubdaunoreka H3partebcTBO,
ue COCTABHUTEJIH roj
J1.1 B.A.I'pei3yHoB Om3nueckas XUMu: yaeOHoe ‘YHuBepcurerckas Mockaa :
N.P. Ky3zeeB mocobue. — 2-¢ u3., cTep. oubmmorexa ONLINE ®nunTa, 2014.
E.B. IosipxoBa http://biblioclub.ru/index.php? —250c.
page=book&id=461081 (M11)
J1.2 C.A. KycmanoB duznyeckass XUMUs: YHuBepcurerckas Kocrpoma : KI'Y
IPAKTUKYM oubnnoreka ONLINE nM. H. A.
http://biblioclub.ru/index.php?| Hekpacosa, 2012.
page=book&id=275638 (11) —230c.
6.1.2 JlonoJHHUTeNIbHAS TUTEpATypa
O003HaYeH ABTOpBI, 3aryiaBue bub6anoreka HM3nareancTBo,
ne COCTABHUTEJH o
JI2.1 b.B. AxmeToB duznueckas ¥ KOJUIOUIHAS I'd HUTY «MUCuCy» M. : Xumus, 1986
FO.I1.HoBryeHko XUMUSL: y4e0. .—320c.




B.M. Yanypun

JI2.2 H.JI. I'nmuaka O6mas xuMusa: YueOHOE T'd HUTY «MUCuC» Jlennnrpan :
mocobue I By30B: 26-¢ Xumus, 1987 . —
H31.,CTep. 704 c.
J2.3 H.B. KopoBun OOm1ast XuMus — 5-¢ u31.,cTep I'd HUTY «MUCuC» M.: Bricr. mk,
2004. — 557 c.
6.1.3 Meroanueckue MaTepHaIbl
O0o03HaueHn ABTOPHIL, 3arnaBue Bubnanoreka W3 narenscTBO,
e COCTaBHUTEIH TOJI

6.2. Ilepeuennb pecypcoB HHGOPMALMOHHO-TEIeKOMMYHUKAIMOHHOM ceTH «AHTepHET

6.3. IlepevyeHb NpOrpaMMHOro odecneyeHust

II1 Office Professional Plus 2016

112 WINHOME 10 RUS OLP NL Acdmc Legalization GetGen

6.4. IlepevyeHb HHGPOPMAITHOHHBIX CIPABOYHBIX CHCTEM U MPO(ecCHOHANBHBIX 023 TaHHBIX

7. MATEPUAJIbHO-TEXHUYECKOE OBECIEYEHUE JUCHUTLTAHDI
(MOJY.JISI, MPAKTHUKH, HUP)

7.1 Ayn. 411. JlekiinoHHAs ayAUTOPUS.
KoMIiekT MyapTUMeIHOM anmnapaTyphl:
— Mynbrumenuiinas gocka ACTIVboard 387Pro;
— CUCTEMHBIH OJIOK 1 MOHHUTOD.
7.2 Ayn. 416., ayn. 418. JlabopaTtopus «Xumusa». JlekunoHHas aynuTopus. AYAUTOPHUS Ui MPOBEIACHUS

71a00paTOPHBIX U MPAKTUYECKUX paboT.

[lepeueHb 0CHOBHOTO 000PYIOBaHUS, yIeOHO-HATIISTHBIX IIOCOOMI:

Mkad cymmnbueiii 11C-40-02; neus anexrpokamepnass DKIIC-10; Becsl BJI-anamutnueckue; Bechl
BJIT2-310T(B) TexHuueckue naboparopHele; anuoH-4100 pH-merp; Oanst BomsHas WB-2;
pedpakrometp; Tepmopeakrop HT-170 XIIK; nearpudyra CM-12-06; horomerp $HOTOINCKTPHUUSCKUIT
K®K-3- «30M3y; ciektpodoromerp; mmra [TH-4030MK; konboHarpeBareny; OMIUCTHILIATOP.

8. METOAMYECKUE YKA3AHUA JJI OBYUYAIOIIUXCA IO U3YYEHUTIO AU CHUITJIMHBI

JIJIs yCcnemHOTro OCBOCHHS AUCIUTLTHHEI "Du3rdeckas XUMHA" 00yJaroeMycst HEOOX0IUMO:

1.
2.
3.

4,

ou

[TocemaTs Bce BUABI 3aHATUH.

CBOEBPEMEHHO 3apETUCTPUPOBATHECA HA PEKOMEHI0BAHHBIE AIEKTPOHHBIE PECYPCHL.

[Tpy BOZHUKHOBEHUH JTIOOBIX BOIIPOCOB IO COJEPKaHUIO Kypca M OpTraHnu3aluy paboThl CBOEBPEMEHHO
o0Opamartbcs K MPenoaaBaTelto (B 4achl OYHBIX KOHCYIbTanui, yepe3 MS Teams mm LMS Canvas).

OTyeTsl 110 MPAKTUUECKHM PEKOMEH IyeTCsl BBIONIHATH ¢ ucnonb3oBanueM MS Office, nomyckaercs: BHITOIHST
B PYKOIIMICHOM BHJIE.

AKTHBHO paboTaTh ¢ HAYYHBIMH 06a3aMu B ceTH MIHTepHeT.

KauecTBeHHOE OCBOCHNE TUCIIMITIIMHBI BO3MOYKHO TOJIBKO IPH CHCTEMAaTHIECKOH CaMOCTOSATENFHON paboTe, 4To
MIO//IEPKUBAETCS] CUCTEMOU TEKYIIIEH aTTecTaluu.
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