MUHHUCTEPCTBO MPOCBEIEHU S POCCUICKOI ®EJIEPALIUU
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HPEAMETHAA YACTDb (ITPOPUJIb "XUMMHUA")
Dusnyeckas U KOJIOUTHAT XUMHUSHA

paboyas nporpaMma JUCIHUILIAHBI (MOTYJIS)

3akperuieHa 3a kadenpoit E11 buojiorum, XuMuu 1 MEeTOAMKH 00y4eHUst

YueOHslii an 44.03.05 buonorus u xumus (0, 2025).plx
44.03.05 Tlemaroruueckoe oOpazoBanue (¢ AByMs IPOQUISIMUA TOATOTOBKH)
HanpasnenHocts (mpoduib) 06pazoBarenbHON IPOrpaMMbl Broorus u Xumus

Kpanudukanus O0akajaBp
®opma 00yueHust O4Has
OO0mmast Tpy10eMKOCTb 6 3ET
Yacos 110 y4yeOHOMY IIaHY 216 Bujsl KOHTPONSL B ceMecTpax:
B TOM YHCJIE: JK3aMeHbI 5
ayJUTOPHBIC 3aHATUSL 88 3a4eTel 4
caMocTosiTebHast paboTa 91,85

KOHTaKTHas pa60Ta BO BpEMs

npoMexyToyHoi arrectanuu (MKP) 0
JacoB Ha KOHTPOJIb 35,67
PacnpenesieHue 4acoB AMCHUTNIJIMHBI IO CEMECTPaM
Cemectp
(<Kypc>.<Cemectp 42.2) 5@3.1)
Ha Kypce>) Hroro
Hepnenp 10 1/6 12 2/6
Bun 3apsarui VII PI Vi1 PI Vi1 P
Jlexun 10 10 18 18 28 28
JlaGopatopHsbie 24 24 36 36 60 60
KorTpons Ha 0,15 0,15 0,15 0,15
MIPOMEKYTOUHYTO
aTTecTaluIo (3a4er)
Kontposb Ha 0,33 1033 |0,33 (0,33
MIPOMEKYTOUHYIO
aTTeCTalHIO
(9x3ameH)
B Tom uucie B popme | 2 2 2 2 4 4
MPAKT.MOATOTOBKH
Uroro ayn. 34 34 54 54 88 88
KonTakrHas paboTa 34,15 | 34,15 | 54,33 | 54,33 | 88,48 | 88,48
Cawm. pabota 37,85 | 37,85 | 54 54 91,85 | 91,85
Yacsl Ha KOHTPOJIb 35,67 | 35,67 | 35,67 | 35,67
Uroro 72 72 144 144 216 216

OOKYMEHT NOANMMCAH
SNEKTPOHHOW NOAMNUCHLIO

Ceptudmkar: 370328EE0D79AF44B35C5C6558C29C05
Bnapeneu: XonuHa Mapusi BanepbeBHa
[evicteutenen: ¢ 17.09.2025 po 11.12.2026




IIporpammy cocTaBuI(1):

xxu, [Joyenm, Pomawrxosa FOnus I'ennaovesna

Pabouast nporpamMma AUCIIUIUTNHEL

Pdusnyeckasa U KOJJIOMTHAA XUMHUS

paspabotana B cootBercTBur ¢ ®I'OC BO:

®denepanbHBIi TOCYAAPCTBEHHBI 00pa30BaTENLHBIA CTAaHAAPT BHICIIETO 00pa30BaHusI - OaKagaBpHaT 110 HAIIPABICHNIO TOArOTOBKU
44.03.05 INenaroruueckoe oOpazoBanue (¢ 1ByMs HpoQuisiMU NOATr0TOBKH) (1prka3 MunoOpHayku Poccun ot 22.02.2018 1. Ne 125)

COCTaBJICHA Ha OCHOBaHUH yqe6H0r0 IJj1aHa:

44.03.05 IMenaroruueckoe oOpazoBanue (C IByMs IPOQUISIMHA HOATOTOBKH)
Hamnpagnennocts (poduiib) 06pa3oBaTenbHOi MporpaMMbl BHOIOTHS 1 XUMHUS

YTBEP>KICHHOTO YYEHBIM coBeTOM By3a 0T 25.06.2025 mpotoxom Ne 8.

Paboyas nporpamMa oo0peHa Ha 3aceiaHuH Kadeaps

E11 Buonornu, XMMHM H METOAMKH 00y4eHH s

IIpotoxon ot 07.05.2025 r. Ne 9

3aB. kadenpoii 1.0.H., npodeccop, Aurunosa Exkarepuna MuxaiinoBna

CorracoBaHo ¢ npencTaBuTessiMu padoronaateneii Ha 3acenanuut HMC YTH(C), mpotokon NeS ot 14.05.2025 r.

Ipencenarens HMC YT'H(C) IN'opnenko Haranes MuxaiinoBHa
14.05.2025 1.



1. IIEJIM OCBOEHMSI JUCLIUTLTAHBI (MOYJIST)

(hopMHpOBaHUE MPEIMETHBIX KOMIIETCHIIMI CTYJICHTOB MEIarorn4eckoro 00pa3oBaHus Ha OCHOBE OBJIA/ICHUS COJICPKAHUEM
JHUCIHUIINHEL "®u3ndeckas U KOJUIOUHAS XUMHUS"

2. MECTO JUCHMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMBbI

Huxn (pa3gen) OIL: | 51.0.07.03

2.1 | TpeGoBaHusi Kk NpeaBapUTEIHLHOH MOATOTOBKE 00yUYal0LIerocs:

2.1.1 | HIkoNbHBIH Kypc XUMHUHI

2.1.2 | O6uias 1 HeopraHU4IeCKasi XUMUsI

2.1.3 | Perienne XUMHYECKHUX 3a7a4

2.1.4 | AnanuTryecKas XuMHus

2.2 | AucuunauHbl (MOAYJIH) M IPAKTHKH, /5 KOTOPBIX OCBOEHNE JAHHON AUCHUTIJIMHBI (MOAYJI5) HEOOX0AUMO KaK
npealecTByoLiee:

2.2.1 | Uctopus xumuu

2.2.2 | Oprannueckas XUMHUS

2.2.3 | Kypcosbie pabotsl o Moay:mto "[IpeamerHast yacts (mpoduias "Xumus'")"

2.2.4 | Heopranuueckuii cuHTe3

2.2.5 | Du3uko-XMMUYECKUE METOIbI aHAJIN3a

2.2.6 | [IpuknanHast XuMust

3. POPMUPYEMBIE KOMIIETEHIIUH 1 THIUKATOPBI UX TOCTHXEHUA

IIK-1: Cnoco0eH ocBauBaTh M HCNOJIb30BaTh TCOPETUYCCKHUE 3HAHUA U IIPAKTUYECCKHUEC YMCHUA U HABBIKH B IIpe)IMeTHOﬁ
obJilactTu NnpHu pelIeHnn HpO(l)eCCl/IOHaJILHBIX 3ajga4

ITK-1.1: 3HaeT CTPYKTYpY, COCTAB U TUAAKTHYECKHE eTMHUIILI MPeIMeTHOH 00/1acTu (penoiaBaeMoro npeamMera)

3HaThb:

VYposens 1 1 3HaTh B OOMIMX YepTaxX CTPYKTYPY, COCTAB M JUIAKTHYCCKHE €ANHHIIBI (PU3NIESCKOM U
KOJUIOMIHOM XUMHH.

Yposens 2 3HaTb CTPYKTYpY, COCTaB U JUJAKTUYECKHE eUHULEI (HU3UIECKON U KOJUIOUIHON XUMHH.

Yposens 3 3HATh ¥ XapaKTepU30BaTh CTPYKTYPY, COCTAaB M IUAAKTHUECKUE EANHHULBI PU3NIECKOM U
KOJIJIOUTHOW XUMHH.

YMmern:

Yposens 1 YMeTh 0CcyLIECTBIATE OTOOP OTAENBHBIX 3JIEMEHTOB YUeOHOTo CoAepKaHus Mo

(bHU3MYeCKO U KOJUTOMTHOW XMMHH [UIS €r0 Pealn3aliii B 00pa30BaTeIbHOM MIPOLECCE C
MOMOIIBIO TIEIATOTHYECKUX TexHOJorHH, B ToM uncie UKT, B cooTBeTcTBHE C
tpeboBanusmMu ®I'OC OO0 u ®T'OC COO.

Yposens 2 YMeTh ¢ TOMOIIBI0 HACTABHUKA OCYIIECTBIATH OTOOP Y4eOHOTO COJIep KaHMUS 110
¢bm3MUecKolt 1 KOJUIOUTHOW XMMHH JUIS €T0 pealn3alliii B 00pa30BaTeIbHOM IIPOIECCe C
IIOMOMIBIO NI€arOTMYECKUX TeXHOI0ruil, B ToM uncie KT, B cooTBeTCTBUM C
tpeboBanusmMu ®I'OC OO0 u ®T'OC COO.

Yposens 3 YMeTh 0CcyLIEeCTBIATE 0TOOP yueOHOro CoAepkKaHUA 0 GU3NIECKOIl U KOJLITOUIHON
XHUMUH JUIS €T0 pean3aiii B 00pa30BaTeIbHOM MPOIECCE C TIOMOIIBIO MEAArOrHISCKUX
texHosorui, B oM uncie UKT, B coorBercTBuE ¢ TpeboBanusmu PT'OC OO0 u ®T'OC

COO.

Baaners:

Yposens | BrnazeTs HEKOTOPBIMH HAaBBIKAMH peLIeHHs TPOQEeCCHOHAIBHBIX 3a/1a4 110 00y4EHHIO
XMMUH C UCTIOJIb30BAaHUEM 3HAHUH B 001aCTH (PU3NIECKON U KOJUTOMITHOM XMMHUU.

Yposens 2 BrnazeTh HaBbIKaMU pelieHus NPOPEeCCHOHANBHBIX 3a]1a4 10 00YYEHHIO XHUMUH C
UCIIOJIb30BAHMEM 3HAHUI B 001aCTH (PU3NUECKON U KOJJIOWIHOM XMMHUH Ha 0a30BOM
YpOBHE.

Yposens 3 Brnaners HaBbIKaMu pereHus NpogecCHOHANBHBIX 3aj1a4 110 00Y4YEHHIO XHUMUH C

HCIIOIh30BaHUEM 3HAHUH B 00J1aCTH (1)I/I3I/I‘-IGCKOI‘/'I u KOHHOI/IZ[HOﬁ XUMUHU B HECTAHAAPTHBIX
CUTyalUAX NI CUTyalUusIX MOBBIIIEHHOM CII0KHOCTH.

IIK-1.2: YMeeT ocyuiecTBIATH 0TOOP Y4E€OHOI0 CO/IEP;KAHUS /151 €ro peajn3ali B pa3jn4yHbIX (popMax o0yyeHus B
€00TBeTCTBHH ¢ TpedoBanuamu PIrocC 00

3HaTh:

Yposens 1 3HaTh HEKOTOPHIE IPUHIUIEI 0TOOpA yUeOHOT0 COAEpKaHuUs ISl €ro pealu3aluy B
pasnHYHBIX hopMax o0ydeHHs B cOOTBeTCTBHU ¢ TpeboBanusiMu PI'OC OO.

Yposens 2 3HaTh NPUHIMIIEI 0TOOPa y4EOHOTO COep KaHUs IS €TO Peaau3aliy B Pa3IMIHbIX




¢dopmax obyueHus B coorBercTBuM ¢ TpeboBanusiMu GI'OC OO Ha 6a30BOM YpOBHE.

Yposens 3 3HATh NPUHIMIIEI 0TOOPa y4EOHOTO COAEPIKAHMS ISl €TO Peaau3alliy B Pa3IHIHBIX
(dopmax o0yuenust B coorBercTBrH ¢ TpedboBanusMu ®I'OC OO Ha NPOJABUHYTOM YPOBHE.

YMmers:

VYposens | YMeTh NposIBIATH HEKOTOPbIE YMEHHSI OCYIIIECTBISITH OTOOP YUSOHOTO COepIKAHUS IS
€ro peajH3anuy B pa3InuHbIX Gopmax oOydeHus: B cooTBeTcTBHH ¢ Tpeboanusimu GT'OC
OO0.

Yposens 2 YMeTh ¢ MOMOIIBI0 HACTABHUKA OCYIIECTBIIATH OTOOP YIEOHOTO COMepIKaHHUs IS €rO
peanu3aluy B pa3invyHbIX popMax o0yueHHs B COOTBETCTBUH ¢ TpeboBanusmu ®TOC
0O0.

VYposens 3 YMeTh caMOCTOATETBHO OCYIIECTBIATH 0TOOP YIEOHOTO COEPKaHuUs IS €T0 Peann3aii
B pa3nuuHbIX (hopmax oO0y4eHus B cooTBeTcTBHH ¢ TpeboBanusimu GI'OC OO.

Baapers:

VYposens | BrajieTh HaBBIKOM OCYIIECTBIISITH OTOOP YUCOHOTO COJICPIKaHUS B COOTBETCTBUH C
tpedosanusamu OI'OC OO.

VYposens 2 BrnaneTs HaBBIKOM OCYILECTBIISITH OTOOP YUE€OHOTO COIEpKaHUs ISl €r0 pean3anuy B
cootsercTBuH ¢ TpeboBanusiMu GI'OC OO.

VYposens 3 BrnazieTh HaBBIKOM OCYIIECTBIISATH OTOOP YU€OHOTO COJIEPKAHUS IS €T0 Peah3allii B

pa3nuyHbIX popMax o0yueHHs B cooTBeTCTBUH ¢ TpeboBanusmu @T'OC OO.

TIK-1.3: /leMoHCTpUpPYeT YMeHHe Pa3padaThIBaTh pa3judHbie (POPMbI y4eOHBIX 3aHATHIL, MNPUMEHATH METOAbI, IPHEMbI 1
TeXHOJIOTUH 00yUYeHHsI, B TOM YHcJIe HHpOpMALMOHHbIE

3HaThb:
Yposens | 3HaTh HEKOTOpBIE HOPMBI YUEOHBIX 3aHATHIH, IPUMEHATH METOJIBI, IPUEMBI i TEXHOJIOTUH
o0yueHusl.
Yposens 2 3HaTh pa3nuuHble GOPMBI YUEOHBIX 3aHATHIH, IPUMEHATH METOJIBI, IPUEMBI I TEXHOJIOTHH
o0yueHus.
Yposens 3 HaTh pa3IM4yHble GOPMBI YUEOHBIX 3aHATHIH, IPUMEHATh METO/IbL, IPUEMBI U TEXHOJIOTUH
00y4eHHs1, B TOM 4HcIie HHPOPMALMOHHBIE.
YMmers:
Yposens 1 YMetb pa3pabaTeiBaTh HEKOTOPBIE (POPMBI yUEOHBIX 3aHATHHA, IPUMEHSATH METO/IbI,
IPUEMBL U TEXHOJIOTUH 00YUEHHUS.
Yposens 2 YMeth pa3pabarsiBaTh pa3inuuHble HOPMBI pa3IndHble GOPMBI yUeOHBIX 3aHATHH,
MIPUMEHSTh METOBL, TIPHEMbI U TEXHOJIOTHUH O0YUSHHSI.
Yposens 3 YMeTh pa3pabaThiBaTh pa3iuuHble GOPMBI yUEOHBIX 3aHATUH, IPUMEHATH METOIBL,
MIPUEMBI ¥ TEXHOJIOTHH 00y4YeHUs, B TOM Yhciie HHYOPMAIIHOHHBIE.
Baaners:
Yposens | Brnaners HEKOTOPHIMU HaBBIKAMU Pa3pabOTKH yueOHbIX 3aHATUH, IPUMEHATh METOJB,
IPUEMBI U TEXHOJIOTUH 00YYEHHUS.
Yposens 2 Brnaners HaBbIKaMu pa3pabOTKH HEKOTOPHIX (HOPM YUEOHBIX 3aHSTHIH, TPUMEHSITH METOIBI,
IIPUEMBI M TEXHOJIOTHH O0YYEHUS.
Yposens 3 Brnaners paznuaHbIMU GOpMaMH yUEOHBIX 3aHATUH, IPUMEHATH METO/BI, IPUEMBI U
TEXHOJIOTHU 00y4YeHHs, B TOM Yucie HHYOPMAIMOHHBIE.
4. CTPYKTYPA U COJAEP KAHUE JTUCITUIIJIMHBI (MOIYJIS)
Kon HaumeHnoBanue pa3iesioB U TeM /BH]I Cemectp / | HacoB | Komneren- | Jluteparypa | Unte | Ilpumeuanue
3aHATHSA 3aHATHS/ Kypc 107071 U 3JI. PECypChI | pakT.
Pazgen 1. Xumnveckasi TepMOAHHAMHUKA
U KMHETHKA
1.1 Tema 1. Xumudeckast TepMOANHAMHKA (24) 4 10 IK-1.1 K- JI1.1J11.2 BxonHoit
Tema 2. BTopoil 3aKk0H TepMOIUHAMUKU 1.2 [IK-1.3 JI1.3 J11.4 KOHTPOJIb
(29) (TecTupoBanmue),
Tema 3. TepmonnHamMuueckue cOCTaBJICHHE
noteHuuansl (24) KOHCIIEKTOB
Tema 4. Xumuueckoe paBHoBecue (24) JEKIUH 1o
Tema 5. Xumudeckas kuHetuka (29) /JIex/ TeMaM




1.2 IIpaxTuueckoe 3ansTre o Teme Nel 24 TIK-1.1 IIK- JI1.1J11.2 Pemenue 3agau
«MHTerpupoBanue» (24) 1.2TIK-1.3 JI1.3J11.4 0 TeMaM
[IpakTrueckoe 3ansTue mo Teme No2
«XuMuueckas TepMOTUHAMUKA (249)

[Mpaktuueckoe 3aHsTHE 11O Teme Ne3
«BTOpoii 3aK0H TepMOIUHAMUKNY (24)
[MpakTuueckoe 3ansaTHe Mo TeMe Nod
«TepMoMHAMUYECKUE TOTEHIHAIBD (24)
[IpakTnueckoe 3ansTue mo Teme No5
«XuUMHUYECKOe paBHOBECHE» (24)
[IpakTnueckoe 3ansTue Mo Teme Neb
«Xumuueckasi KuHeTHKay» (24) /J1ab/

1.3 CamocrosrenbHas padota mo Teme Nel 37,85 | TIK-1.1 IIK- JI1.1J11.2 Pemenue 3agau
«Xumuueckas TepMotuHaMuKay (124) 1.2 TIK-1.3 JI1.3J11.4 10 TEMaM.
CamocrosrenbHas pabora o Teme Ne2 WnnuBuayansu
«Xumuueckoe paBHoBecuey (124) o€ JIoMaIrHue
CamocrosrenbHast pabora o tTeme Ne3 3amanue Nel.
«Xumunueckas kuaetuka» (13,854) /Cp/ [MuceMenHas

KOHTPOJIbHAS
pabora Nel

1.4 3auer /KP3/ 0,15 | IIK-1.1 TIK- JI.1J11.2 Bomnpocsr k

1.2 TIK-1.3 JI1.3J11.4 3a4ery
Pa3nen 2. Yuenue o pacTBopax,
JIEKTPOXUMHUS H KOJJIOUIHASI XUMMS

2.1 Tema 6. Yuenue o pacTBopax (24) 18 IK-1.1 IIK- JI1.1J11.2 Cocrasinenue
Tema 7. KonmuraTuHble CBOHCTBA 1.2 TIK-1.3 JI1.4 J11.5 KOHCIIEKTOB
pacTBopoB (29) JI1.6 JEKIUH 1o
Tema 8. DeKTpONPOBOJHOCTH PACTBOPOB TeMam,
(2u) HaIucaHue
Tema 9. Dnexrpoxumust (24) pedepara
Tema 10. Dnexrponus (29)

Tema 11. Koppo3sus (29)

Tema 12. [ToBepXHOCTHBIE SIBICHUS 1
agcopOuus (24)

Tema 13. Knaccudukanus TUCIepCHBIX
cucteMm (24)

Tema 14. OCHOBBI KOJUTOMJTHON XUMUHU
(2u) /Jlex/

2.2 IIpaktuueckoe 3ausTue mo reme Ne7 36 TIK-1.1 IIK- JIT.1J11.2 OT4eTs! o
«Turer koHTIEHTpaUi (449) 1.2TIK-1.3 JI1.4 JI1.5 1abopaToOpHEIM
IIpaxkTudeckoe 3ansaTHe o Teme Ne§ JI1.6 pabortam

«KonnuratusHble CBOKWCTBA

pacTBOpOB» (44)

IIpakTudeckoe 3ansaTre no Teme Ne9
«DNeKTPOIPOBOTHOCTEY (41)
IIpaktrueckoe 3austue mo Teme Nel(Q
«DNEeKTPOHBIA MOTEHIHA» (44)
IIpakTudeckoe 3ausTHe mo teme Nel |
«OnekTponus (44)

JlaGoparopnas pabora Nel
«Konpykromerpuueckoe

TATpOBaHUEY (449)

JlaGopartophas pabora Ne2 «Ormpenenenue
MOJIEKYJSIPHOH pedpaKkIii OpraHmIecKuxX
BemecTBy (44)

JlaGopatophas pabora Ne3 «OrnpenencHue
KOHCTaHTBI CKOPOCTH MHBEPCUH
TPOCTHHUKOBOTO caxapay (44)
JlaGopatopnas pabora Ne4 ITonmyuenue u
CBOMCTBa KOJUIOMAHBIX cHcTeM (44) /J1ad/




2.3 CamocrostenbHas pabora o reme Ned 5 54 TIK-1.1 IIK- JI1.1J11.2 Pemenue 3agau
«PacTtBopsn» (1819) 1.2TIK-1.3 JI1.4JI1.5 10 TEMaM.
CamocrosTensHas padora o teme Ne5 J1.6 WnnuBunyansu
«Onexrpoxumus» (18u) 0€ JIOMAaIIHUE
CamocrosrtenbHas padoTa 1mo Teme Ne6 3amanue Ne2.
«Komnounnas xumus» (184) /Cp/ [Incemennas

KOHTPOJIbHAS
pabota No2

2.4 Dk3aMeH /Dk3ameH/ 5 35,67 Bomnpocsr k

JK3aMeHy

2.5 Ok3ameH /KPD/ 5 0,33 Bonpocsr k

SK3aMeHy

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KoHTpOJIBbHBIE BONPOCHI U 3aiaHUs

BxonHo# KOHTpOIB
BapuanT 3aganuii npoBepoOYHOro TECTUPOBAHUS

1. Yemy paBHO umciiO HEHTPOHOB B aTrome 31 15 P?
a) 31

0) 16

B) 15

r) 46

IIpaBunbHEIL OTBET - 0)

2. Uemy paBHO YHCIIO opOUTAsICH Ha f-TTOIypOBHE?
a)l

6)3

B) 5

r)7

IIpaBunbHEL OTBET - T)

3. YeM OTIHUAIOTCA aTOMBI H30TOIIOB OJIHOTO 3JIeMeHTa?
a) YHCJIOM IIPOTOHOB

0) 4nCIIOM HEHTPOHOB

B) YHCIIOM 3JICKTPOHOB

T) 3apsA0M spa

IIpaBunbHEIL OTBET - 0)

Tekyuuii KOHTPOJIb
IIpumMepbl HHANBUAYAIBHOTO JIOMAIIHEro 3a1auus 1o Teme "KosmratusHsie cBoiicTBa pacTBOpoB"
Bapwant 1

1. IIMOTHOCTH BOIHOTO PAacTBOpa CEPHOI KUCTIOTHI paBHa 1,235 r/cM3. MomnsipHast KOHIEHTPALHS KUCIOTHI B JaHHOM PacTBOPE paBHA
4 mouw/n. Onpenenute: a) MaccoByro oo H2SO4 B pactsope; B) MonbHyt0 f0m0 H2SO4; B) MOJISIIBHOCTB pacTBOpA.

2. MaBnenue BogsHoro napa npu 25 °C pasHo 31,67 rlla. Beruucnure naBiaeHue BOASHOTO Napa HajJ PacTBOPOB INIUIIEPUHA C
MaccoBoH nosneit 3% npu TOH ke Temreparype.

3. Ckousibko rpaMMOB HadTanmHa pacTBOpeHo B xsiopodopme Maccoit 50 T, eciu nony4eHHbli pacTBOp KUIUT nipu 62,234 °C?
Temmepatypa kunenus xjaopodpopma 61,2 °C. DOyumockonnyeckas MocTossHHas Xjaopodopma paBHa 3,76 °C-Kr/Mob.

4. OcMoTHYECKOE IaBJICHHE BOTHOTO PacTBOpa reMoriaoouHa, conepskaero 32 r/n npu 17 °C, pasHo 43,84 xIla. Haitnure
OTHOCHUTEINIbHYIO MOJIEKYJIIPHYIO Maccy reMorjo0HHa.

Bapwant 2

1. TInoTHOCTH BOJHOTO PacTBOpa rMAPOKCHIA HaTpus paBHa 1,357 r/cm3. MonsipHast KOHIIEHTpaLYsI IIEJIOYH B TAHHOM PacTBOpE
pasHa 11 monb/n. Onpenenute: a) maccoByro noiar0 NaOH B pactBope; B) MonbHY0 1010 NaOH; B) MOJISIIBHOCTE pacTBOpA.

2. Nasnenue BogsHoro napa mnpu 50 °C pasno 123,3 rlla. CkoabpKo rpaMMOB TIIOKO3bI HY>KHO pacTBOPUTH B Bojie Maccoit 270 T,
4YTOOBI IaBJICHUE MTapa HaJ pacTBOPOM MoHM3mIochk Ha 0,7 rlla?

3. KaxoBa MaccoBast 0Jisl BOXHOTO pacTBopa (GppyKTO3bl, KOTOPHII 3amMep3aeT npu Temnepatype —0,524 °C? Kpuockonuueckas
nocrostaHas Boasl 1,86 °C-Kr/MoIIb.

4. PactBop, B 100 M1 KoTOpOTO HaxoauTcs 2,3 T HEKOTOPOTO BelecTBa, obnanaet npu 25 °C 0CMOTHYECKUM JaBJICHUEM, PABHBIM
618,5 kIla. Onpenenure MOJNEKYJIIPHYIO Maccy BELIECTBA.

IIpumeps! 3anannii MUICEMEHHOW KOHTPOJIBHOHM paboTs 1o TeMe "Kommonmasie cuctemsr”




Bapmuanr 1

1. st xoaryssuum 10 i 30115 foauaa cepedpa norpedosanocs 4,5 mit 0,05% -Horo pactBopa HuTparta Gapust. OnpeaenuTs mopor
KOATyJISIIIMH JIEKTPOIINTA.

2. Ins koarynsitan 10 Mot 30015 Hoauaa cepedpa tpebyercst: a) 0,5 M 0,2 M pactBopa HuTpara Kanbius, uiau 0) 0,2 mi 0,03 H.
HUTpaTa alfOMUHMS, WK B) 3 Mi 1%-HOTo pacTBopa HUTpaTa Kaust. ONpeaenuTs: a) IOPOTH KOaryJIsIIuH dJIEKTPOIUTOB; 0) 3apsia
YacTUI] 30JI51; B) OTHOILIEHHE KOATryJIUpPYIOIIei criocOOHOCTH HOHOB.

3. [Tomyuens! aBa 3014 Honuaa cepedpa: nepsoiid — npuwimBanueM 16 mi 0,05%-Horo HuTpata cepedpa k 20 miu 0,05 M ionuna
KaJTusi, BTOpOi — npuinBanueM 16 mi foauaa kanus k 20 M1 HUTpaTa cepedpa MpH Tex ke KOHIeHTpauusx. [Ipousoiiaer mu
KOAryJisiius NP CIMBAHUH 30JIeH B 001IMi cocy?

4. 3o OpoMuia cepeOpa nosydeH peakiuei noiiHoro oomena 16 min 0,05 H. HuTpara cepedpa u 40 M 0,0025 M 6pomuaa kanusi.
Kakoii 3 IByX 37€KTPOJIUTOB — CyNIb(haT MarHus WIH rekcaipanodeppar Kanus — Oy1eT UMeTh OOJIBILIHIA ITOPOT KOATYJISIMN JUIs
MOJTyYE€HHOTO 3071517

Bapuant 2

1. B Tpu xon0s1 Hanuto no 100 cm3 HexoTOporo 30515 YTOOB! BRI3BATH €r0 MOJIHYIO KOAryJIstIo, TOTpeOoBalloch 100aBUThH B
niepByto koioy 10,5 mut 1 H. KCl, Bo Bropyto 62,5 mut 0,01 5. Na2S04, B Tpetbto — 37 mit 0,001%-r0r0 Na3PO4. Beraucnuts noporu
KOATYJISIIIMU U OTPENISITUTh 3HAK 3apsi/ia YACTHIL 30J1.

2. B0 CKOJIBKO pa3 KoaryJaupyolas CliocOOHOCTh IBYX3apsITHBIX aHKOHOB OOJIBIIIE, YeM OJTHO3aPSIHBIX, €CITU UX TIOPOTH
Koarynsiuu coctapuiu coorsercTBerHo 0,200 u 10,69 MMoin/n?

3. Hanucateb dopmyinel mutiesut 3omeit: AI(OH)3, crabunusuposannoro AICI3, u Si02, cradbunusupoBannoro H2Si03. Jlns kakoro
W3 YKa3aHHBIX 30JIeH JIyUIINM KOAryJIATOPOM SIBIISICTCS: a) PACTBOP XJIOpHU/A jKene3a; 0) cynbdara HATpHs?

4. K 50 mi 0,25%-Horo0 pactBopa xiopuaa Hatpust qo6asiaero 150 min 0,001 M Hutpata cepebpa. st mosydeHus: KoaryJisiuu K
00pa3oBaBIIEMyCs 30J110 JOOABIICHBI CIECIYIOUINE dJIEKTPOIUTHI: OPOMHU Kaus, HUTPAT Oapus, XpOMOBOKHCIIBIA Kalui, Cyibhar
MarHus, XJ0pua amoMuHus. Kakoii 3 J00aBICHHBIX JIEKTPOIUTOB UMEET: &) HAMMEHBIIHIA OPOT KOAryJisud; 6) HAUMEHBIIYIO
KOAaryJIMpyYIOIIy0 CIIOCOOHOCTh?

5.2. TeMbl NHCbLMEHHBIX paboT

Tembl J'ICKI_II/II71 JJIs1 COCTaBJICHHSA KOHCIICKTOB

Tema 1. Xumudeckasi TepMoIMHAMUKA

Tema 2. BTopoii 3aK0H TepMOAUHAMUKU

Tema 3. TepmoaguHaMHYECKHE TTOTEHITAIBI
Tema 4. XuMudeckoe paBHOBECHE

Tema 5. Xumuueckast KHHETHKA

Tema 6. Yuenne o pacTBopax

Tema 7. KommuraTusHble CBOMCTBA PacCTBOPOB
Tema 8. DIeKTPONPOBOJAHOCTH PACTBOPOB
Tema 9. DnexTpoxumus

Tema 10. DnexTponm3

Tema 11. Koppo3us

Tema 12. [ToBepXHOCTHBIE SIBICHUS U aICOPOIIHS
Tema 13. Kinaccudukanus TUCIIEPCHBIX CUCTEM
Tema 14. OcHOBBI KOJUIOUAHON XUMUU

TeMbl JU1s BBITIOJHEHUS OTYETOB 110 J1JAOOpaTOPHBIM paboTam

JlaGoparopHas pabora Nel «KoHIyKTOMETpHUYECKOE TUTPOBAHUE)

JlaGoparophas pabora Ne2 «OnpeziesieHne MOJIEKYISIpHON pepaKIMi OPraHUYEeCKUX BEIICCTBY
Jla6opaTopHas padora Ne3 «OmnpeneseHne KOHCTAHTBI CKOPOCTH MHBEPCUU TPOCTHUKOBOTO caxapay
JIa6oparopHas pabora Ned «IlonyueHue 1 CBOWCTBA KOJUIOHHBIX CHCTEM)

Temsl pedepaton

1. Jucnepcusie cucteMsl. [lensr. x mpumeneHue.

2. Msuta. Knaccudukanys, noiny4ueHue, CBOHCTBA.

3. Mcnonp3oBaHKeE KaTalu3aTOPOB B COBPEMEHHOM IIPOMBIIIIEHHOM IIPOLIECCE.

4. [IpuMeHeHUe KUIKUX KPUCTAJIOB B COBPEMEHHON TEXHUKE.

5. Perpocnexrua HobOeneBckoil mpeMuu 110 XUMHH.

6. XMUY€eCKHEe JIEMEHTHI B OpTaHU3Me YeI0BEKa.

7. Tsxernble METaJIbl X BIUSHUE HA OPraHU3M UYEIIOBEKA.

8. PannoakTuBHBIE 3JIEMEHTHL. SInepHbIE peaKuu.

9. IlpuMeHeHNe HEOPTAaHUIECKUX COSMHEHHI B CTPOUTEINILHON cdepe, IPenMyIIecTBa U HeJOCTaTKH.
10. MunepanbHbIe YIOOpEHHs, KITacCU(pUKaLUs, CBOICTBA, IPIMEHCHHE.

11. AnnotponHsie MOAU(UKAIUK yTIIEpoaa.

12. Xumnueckas Mactepckas ¢ororpaduu. PeakTuBbl, MeXaHU3MBI IPOSIBICHUS U 3aKpeTIeHHs (POTOCHUMKOB.
13. I[lonmy4yeHue 1 CBOMCTBA MOIUMEPHBIX COCTUHEHHUM.

5.3. ®oH1 OLIEHOYHBIX CPEACTB




Bormpockr k 3adery no nucriupmuinHe "dOusndeckas u KoutongHas XxuMus'" B 4 cemecTpe

1. Yro u3yuaer xumuueckas TepmouHamuka? Jlaiite onpenesneHie OCHOBHBIM NOHSATHAM TEPMOJAMHAMUKH: CHCcTeMa, (a3a,
WHTEHCUBHbIE U SKCTEHCHBHBIE CBOMCTBA CHCTEMBI, QYHKIIMU COCTOSHUS U (QYHKIMH IyTH, OOpaTHMbIE U KPyTOBbIE MIPOIIECCHI.
OxapakTepusyiiTe OCHOBHBIE THUIIbI TEPMOJMHAMHYECKUX CUCTEM.

2. ChopmyupyiTe nepBblid 3aKOH TEPMOJMHAMUKH JJIs1 KPYTOBBIX U HEKPYTOBBIX MpOIieccoB. [IpuBeInTe MaTEMaTHYECKYIO
(hopMyITHPOBKY HEPBOTO 3aKOHA TEPMOANHAMHKHI. UTO Takoe BEYHBIN IBUTATENb U II0UYEMY €TI0 CO3aTh HEBOZMOXKHO?

3. CchopmynupyiiTe nepBbIii 3aKOH TEPMOJMHAMUKH JIs1 H30JIMPOBAaHHbBIX cucTeM. [lokaxure, yeMy paBHa paboTa Mo PaCHIMPEHUIO
rasa [py pa3IMYHbIX Ipoleccax: H30XOPHOM, H300apHOM, H30TEPMHUYECKOM U anuabaTudeckoM nponeccax. Jaiire rpaguyeckoe
ornpeeseHre paboTHI.

4. Cdopmynupyiite 3akoH ['ecca. Kto u xorna BBen nonstue sutansnua? Jlaiite onpenenenue 3Tomy noustuio. [lokaxxure cBsi3b
MEXy TeIUIOBBIMU (P (deKTaMu 300apHOTO H H30XOPHOTO MPOIIECCOB.

5. Chopmynupyiite cneactBus u3 3akoHa ['ecca. JlaiiTe onpeneneHus Termaotam o0pa3oBaHus U cropanus Beuiects. [IpuBeaure
npaswio JlaByasbe-Jlamnaca u ero mpuMeHeHue. B yeM 3axmrodaercst MeTol KOMOMHUPOBAHHS P PacueTe TEIUIOBHIX 3P dexToB
XUMHYECKUAX peaKiuii?

6. laiiTe onpeneseHus MOHATHIA: yeNbHAs, MOJIIPHAsl U UCTHHHAS TEIUIOEMKOCTh. [lOKakuTe CBA3b MEXKAY TEIUNIOEMKOCTSIMH B
n300apHOM M M30XOPHOM Tiporieccax. [lokaxure 3aBUCUMOCTH TEIUIOBOTO 3 (eKTa XMMUYECKOH peaklui OT TeMIIepaTyphl (3aKOH
Kupxroda).

7. ChopmymnupyiiTe BTOpO# 3aK0H TepMoanHaMuku. M300pa3ute mukn KapHo, oxapakrepusyiTe ero u npuBeaure GopMmyIty JUis
pacuera KIIJl naeansHOM TEIIOBOY MaIIMHEI.

8. JlaiiTe ompeneneHre NOHATHS YHTPOIIHS N30JIMPOBAHHOM cucTeMbl. [IpuBenuTe 00beIMHEHHYIO 3aIIUCh IEPBOTO U BTOPOTO
3aKOHOB TepPMOIMHAMUKH. [I0KakuTe CBS3b SHTPOIHHU C TEPMOIHHAMHIECKON BEPOSTHOCTBIO COCTOSIHHS CHCTEMBI ((hopMyiia
BonbimMana).

9. [IpuBenuTe pacyet aOCOMIOTHOTO 3Ha4YeHUs dHTpornuu. ChopMmynupyiite TpeTuil 3aK0H TepMOJMHAMUKH (TIocTyaT [1nanka).

10. OxapakTepu3yiTe MOHATHE CBOOOHOI SHEPTUU [ ebMrosiblia Kak KpUTEpU HalIPaBICHHOCTH XMMUYECKU ITPOIIECCOB B
HM30XOPHO-U30TEPMHUUECKUX YCIOBUIX. OXapakTepu3yiTe MOHATHE CBOOOHO SHepruu ['nb0ca Kak KpUTEpHil HAPABICHHOCTH
XUMHUYECKUH MPOIECCOB B N300apHO-N30TEPMHUYECKUX YCIOBUAX. [lokaxuTe cBsI3b CBOOOJHOI 3Hepruu ['nO0ca ¢ sHTanbIuel 1
SHTPONHUEH.

11. PackpoiiTe moHsATHE XUMUYECKOro paBHOBecHs. CHopMymHpyHTe 3aKOH JISHCTBYIONIMX MACC, TOYEMY OH HOCHUT TaKOe Ha3BaHHE?
KaxoBa cBs3b MeXy 3aKOHOM JEHCTBYIOLIMX MAacC U KOHCTAHTOH XuMu4eckoro paBHoBecusi? Chopmynupyiite npunuun Jle
[larense — bpayna.

12. OxapakTepu3ylTe 3aBUCIMOCTh KOHCTAHThI XMMHUYECKOTO PABHOBECHUS OT TeMIeparypsl. [lokaxxuTe, KaKk ypaBHEHHE H30TEPMBI
MIO3BOJIET ONPEACIUTh, B KAKOM HalpaBJICHHH OyAET NPOTEKaTh XMMUYECKas peakius. UTo MOKHO pacCUUTATh C TOMOILBIO
ypaBHEHHS H300apbl B Y3KOM TEMIIEpAaTypPHOM HHTEpBae?

13. Uro usyuaer xuMuueckas kuaetuka? [IpuBeanuTe OTIMYNS KHHETHKH OT TEPMOIMHAMHUKHU. B KakoM cirydae HaOIIrogaeTcst
KOH(IMKT BHIBOJIOB KHHETHKH M TepMOAMHaMHUKN? Kak MOXKHO IIPeo1oeTh JaHHbIe TPOTHBOPEUHs?

14. JlaiiTe onpeaeseHus OHATHI: SHEPrUs akTUBaLUK, 3P PEeKTUBHOE COyIapeHue, 3JIeMEHTapHbIH akT peakuuu. [IpuBenure
IpUMEPBI IPOCTHIX U CIOXKHBIX peaknuil. YeMy paBHa CKOpPOCTh TOMOTE€HHON M TeTeporeHHoH peakiuii? Kak onpeaenuts HCTHHHYIO
(MIHOBEHHYI0) CKOPOCTb PEAKIIMH 110 IPOIYKTY?

15. Mlepeuncnure pakTopsl, BIUSIIONIUE HA CKOPOCTh XUMUUECKON peakiuu. PackpoiiTe hakTopsl, MOCPEICTBOM KOTOPBIX IPUPOIa
pearupyrouyx BelecTB BIMAET Ha CKOPOCTh XUMUUECKON peakiuy. Kak KOHIIeHTpalis HCXOIHBIX BEIIECTB BIUSIET HA CKOPOCTh
XUMHAYECKOH peakiuuu?

16. Chopmynupyiite smnupudeckoe npasmio Bant-I'odda, B kakux TemriepaTypHbIX Mpeaenax OHO BBITOMHseTcs? Kakum
ypaBHEHHEM BbIpaxkaeTcs 6osee TOYHas 3aBHCUMOCTb CKOPOCTH peakiuy oT TeMnepatypsl? [IpuBeanTe nHTErpansHyo u
CTENEHHYIO (hopMy TaHHOTO ypaBHEHHSI.

17. IlpuBeauTe KUHETUYECKYIO KaccuuKauio peakiuil. Jlaiite onpeneneHust HOHATU: HOPSIOK U MOJICKYIIPHOCTb PEAKIMU.
IIpuBenure mpuMeps MOHO-, OU- U TPUMOJIEKYJIIPHBIX PEAKILii. B kakoM citydae MOJIEKYISPHOCTh ¥ HOPSJOK PEaKLUU He
cosrnanatot? [IpuBeauTe npuMep peakuyy nceBAONepBOro MopsIKa.

18. Uro moka3bIBaeT BpeMs MosrynpeBparieHus peakuuu? Kak oHO cBA3aHO ¢ KOHCTAaHTON CKOPOCTH IS pEaKkMid pa3IMyHbIX
nopsiakoB? [lepeuncianTe cocoObl ONpeneNieHns] MOPsIIKa PeaKIHH.

BOHpOCLI K OK3aMCHY IO JUCHUIIIINHE «®Puznyeckas u KOJJIOuAHasA XUMU)» B 5 CEMECTPE

1. IlpuBeauTe KnaccubUKaLUIO JUCIEPCHBIX CUCTEM. M3 KakuX KOMIIOHEHTOB COCTOUT UCTHHHBIHN pacTBop? Kakue cylecTByoT
CIOCcOOBI BHIPAXKEHUS KOHLEHTpaLuu pactBopa? Packpoiite ux Gpu3nueckuil CMbICIL.

2. IIpuBenuTe monoxenus Gpusndeckoi Teopuu pactBopoB. Kakue y nanHoii teopun ects Heoctatku? HazoBure aBTOpa
XMMHUYECKOH TEOPHH pacTBOPOB. B uem 3akmovaercst coBpeMeHHas GU3MKO-XUMUYECcKas TeOpHs pacTBOPOB?

3. Kakue cBOHCTBa pacTBOPOB Ha3bIBAIOT KOJIMIATUBHEIMU? [lepednciiuTe KONMIUraTHBHEIE CBOWCTBA pacTBOpoB. ChopMynupyiite
nepBbli 3ak0oH Payis. O0bscHUTE IPUYUHBI OTKIOHEHUH OT NEPBOro 3akoHa Payis.

4. OxapakTepu3yHTe IOHATHE TOHIDKEHIE TEMIIEPaTyphl 3aMep3aHus pa30aBICHHBIX PacTBOPOB. [IpuBeanTe mpuMeps! aHTH(GPHU3OB.
OmmmmTe mpornecc onpeieNIeH s MOJISIPHOI MacChl BEMIeCTBa KPHOCKOIMMYECKUM MeToIoM. [IpuBenuTe popMyIHpoBKy BTOPOTO
3akoHa Pays.

5. Oxapakrtepusyiite nonarue ocmoc. [IpuBenure npumepsl ocmoca B pupoje. M3 Kakoro TeopeTHdecKoro mocTyiaTa BHITEKAeT
3akoH Banr-T'odda. B uem 3akirouaercs METo1 OCMOMETPHUH - ONPECICHUE MOJISIPHOM MacChl BEIIECTBA MO BEJIMYUHE
OCMOTHYECKOTO JaBJICHUA?

6. MOXHO 1M IPUMEHUTD 3aKOHBI pa30aBICHHBIX PACTBOPOB K PacTBOPaM JIEKTPONUTOB? OOBICHUTE MOHATHE KM30TOHUUECKUN
K03 QUINEHT» U MOKAXKHUTE €T0 CBA3b CO CTEHNEHBIO AMEKTPOIHUTHIESCKOH AUCCOIHAIINH.




7. B ueM 3aKimoyaeTcsi TeOpHsl CHIIBHBIX AJIEKTpoMTOB? JlaiiTe onpeziesieHne MOHATHS aKTUBHAs KOHIIEHTPALsl HOHOB B PacTBOPE.
Kak onpenenuTh KO3QQHUIMEHT aKTUBHOCTH 110 M3BECTHON HOHHOI cuiie pacTBopa (3akoH [Jlebas- Xrokkens).

8. JlaiiTe onpeaeneHne IEKTPONPOBOIHOCTH (yA€THHON, MOJISIPHOM, SKBUBAJICHTHOI). Y CTAHOBUTE 3aBUCHMOCTh
9JEKTPONPOBOIHOCTH OT KOHIEHTpauuu 1 pazoasnenust. ChopMyInpyiTe 3aKOH HE3aBUCUMOTO IBIKeHHs HOHOB Konbpayima.

9. Ilepeuuncnure 001aCTH NPAKTUYECKOTO IPUMEHEHHSI DJIEKTPONPOBOAHOCTH. ONUIINTE MPOLECC KOHTYKTOMETPUIECKOTO
TUTPOBaHUS. YTO MOXKHO ONPEAEIUTh TaHHBIM METOAOM?

10. OnumunTe nponecc BOSHUKHOBEHHS ABOHHOIO 3JIEKTPHUYECKOTO CJIOS Ha TPaHUIe METaJUI-pacTBOp. UTO Ha3bIBAIOT PAaBHOBECHBIM
ANIEKTPOHBIM noTeHuanoM? [IpuBenure Ki1acCuPUKALIUI0 METAIUIOB 110 BETMYUHE AJIEKTPOAHOro oTeHuana. OT 4ero 3aBUCHT
BEJIMYMHA PEATLHOTO JIEKTPOAHOTO MoTeHnrana? I1o kakoMy ypaBHEHHUIO €r0 MOXHO PacCUUTaTh?

11. OnmmmTe cTpoeHne CTaHAapTHOTO BOJAOPOIHOTO 3eKTpoaa. Kak MOKHO onpenenuTs CTaHAapPTHEIN 3JIEKTPOIHBIN MOTSHIIHAT
OKHUCIIUTETHHO-BOCCTAHOBUTEIHHON MOTypEaKIIuu?

12. OnumunTe HCTOPHUIO CO3JJaHNUS TaJIbBAaHMUYECKOT0 3JieMeHTa. [IpuBenTe CTpoeHHe ralbBaHUYECKOro neMeHTa SIkoou-Jlanuais.
Kak onpenenuts Bennunny 9/]C 1 HanpaBiieHHE peakluy B TaJIbBAHUYECKOM dJIEMEHTE?

13. Kax ycTpoeHbl XUMHYECKHE UCTOYHHKH TOKa: OaTapeiku U akkyMmyisiTopbl? [IpuBeauTe npouecchl, NpoTeKatoue Npy 3apsiaKe
U pa3psiIKe CBUHIIOBOTO aKKyMYJISITOpA.

14. TlpuBeaute KiIaccu(GUKAIHIO AMEKTPOA0B. [ToKaKUTE pa3HUILY B CTPOCHUH XJIOPCEPEOPSHHOTO, TUNIATHHOBOTO U CTEKJISTHHOTO
31ekTpoaoB. OxapakTepusyiTe MOTEHIIMOMETpHUEcKoe omnpenenenue pH cpenbr.

15. OnummTe npouecc MOTEHIIMOMETPUIECKOTO TUTPOBAHMSL. UTO MOXKHO ONIPEAETUTh JaHHBIM MeToaoM? Kakne 3meKkTpos
IPUMEHSIOT B JaHHOM MeToje?

16. IIpuBenuTe OTIIMYHE 3JIEKTPOJIM3a OT APYTHX OKUCIUTEIHHO-BOCCTAHOBUTENILHBIX peakuuil. Kak paccunTtarh HeoOXoaumoe
HaIpspKEHHE JJIs PoTeKaHus aekTponn3a? [IpuBeanTe mpaBuia Aiis ONpeICIeHUs MPOAYKTOB AIIEKTPOJIN3a B PaCTBOPE U
paciuiaBe. 3aBUCST JIU IIPOLIECCHI HA KAaTO/E U aHOJe OT MaTepuaina anekTpona? Chopmynupyiite 3akoHbl anekTponausa Dapanes.

17. Jaiite onpesiesieHHue MOHATHS KOPPO3KsI MeTaLIOB. [IpuBeinTe KiaccupHUKaIio KOppo3uH. [IporuToCTpUupyiTe npuMepaMu
OCHOBHBIE BUJIBI KOppo3un. Kakue rpynmsl MeTamuioB BEIIEISIIOT TI0 OTHOIIEHUIO K IIEKTPOXUMIYECKOi kopposnun? Kak Oyner
MIPOTEKATh MPOIECC KOPPO3HH, ECITH HKEIE3HYI0 BOJIOCTOUYHYIO TPYOY NPUOUTE K JOMY aJFOMUHHUEBBIMH TBO3ISIMH.

18. Tlepeuncnure crocoObl 3aUThI OT KOppo3un. OxapakTepu3yiTe Kaxaplid crocod. CpaBHUTE CrIOCOOBI HAHECCHUS
METAJUTMYECKUX MOKPBITHNA. UeM oTin4aeTcsl KaToHast U MPOTEKTOPHAs 3alUTa METANIMYECKUX KOHCTpyKumid? [IpuBenure
MPUHIMITEL PAMOHAIIEHOTO KOHCTPYHPOBAHHS U3CIHHA U3 MeTala.

19. JlaiiTe onpeneneHus MOHATHN: cOpOIMs, COPOCHT, copbaT, agcopouus, abcopOiius, necopouus. [IpuBeaure npuMeps
(usnygeckoii U XuMHU4YecKoil copoumu. OnuimMTe crocoObl MOTYYSHUS TBEPIBIX COPOCHTOB U UX MPAKTUYECKYH0 3HAYHUMOCTH!
AKTHBUPOBAHHBIE YIJIH, CHITUKATEIH, [IEOTHUTHI.

20. OxapakTepu3yiTe SBJICHUE CMavYnMBaHus, JIHO(UIbHBIC U THO(OOHBIE MOBepXHOCTH. OOBSICHUTE POJIb SIBJICHUS CMaYMBaHUS B
MIPUPOJIC U TEXHUKE: TUAPO(OOU3aIKs TOBEPXHOCTEH, KAMIUIAPHBIC sBJIeHUs. PaccMoTpuTe ancopOiuro Mosiekys [IAB Ha rpanuiie
pazzena «TBepaoe Teno — pactop ITAB».

21. Naiite onpeneneHus NOHATUIL: quciepcHas ¢asa, TUCIePCUOHHAs Cpella, CTeNeHb qucnepcHocTH. OxapakTepusyiite ponib
MIOBEPXHOCTH pa3Jiesia B TUCIEPCHBIX cucteMax. [IpuBenure KiiaccCupUKaluy TUCTIEPCHBIX CUCTEM.

22. OxapakTepu3yiTe KOJUIOUJIHOE COCTOSIHUE BellecTBa. [I[puBennTe KiaccupUKario U METO/IbI MOJTyYeHHsT KOJUIOMIHBIX CUCTEM.
OxapaxTepu3ynTe MEeKTPOKHHETHIECKHE CBOMCTBA KOJUIOUIHBIX CHCTEM.

23. [IpuBenuTe MULEILIAPHYIO TEOPHIO CTPOSHHUS KOJUTOUIHBIX cicTeM. ONHIINATE YCIOBHS ITOMYYESHHS MHIEIUT B PEaKIHIX HOHHOTO
obmena. [IpuBenTe GOPMYITy MULIEILIBL: SAPO, arperar, YacTHUIa MHLEIUTBL.

24. Iepeuncaute GHakTopsl CTAOMIN3ALMN KOMIOUIHBIX CUCTEM. PackpoiiTe MOHATHS: KOarysys, Koaryiar. ONUIInTe KoaryJsiuio
CTaOMIIM3UPOBAHHBIX KOJUIOWAHBIX cucTeM. OXapakTepu3yiTe MeTOIbl OYMCTKH 30J1€1: AUaNN3, JCKTPOJHAIN3, YIbTPaQUIbTPALIKS.

5.4. IlepeyeHb BHI0OB OLICHOYHBIX CPEACTB

1 — BoTIPOCHI K 3aUery,

2 — BOTIPOCHI K 3K3aMeHY,

3 — BXOIHOU KOHTPOIb (TECTUPOBAHUE),

4 — cocTaBieHHEe KOHCIIEKTOB JIEKLHH 10 TeMaM,
5 — oTu4eTsl 10 J1aGOPAaTOPHBEIM paboTaM,

6 — pemieHue 3agad o TeMaw,

7 — MHAVMBUYaJIbHOE OMAIlIHEE 3aJaHue,

8 — mIChbMeHHas KOHTPOJIbHAS PaboTa,

9 — HanicaHue pedepara.

6. YAEBHO-METOAUYECKOE 1 HHOOPMAINIMOHHOE OBECHIEYEHHUE JUCIUIIJIMHBI (MOY JIST)

6.1. PexoMennyemas aureparypa

6.1.1. OcHoBHas qUTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue UznarenbcTBO, TOX
JI1.1 | Tep3usu T. B. dusnyeckas U KOJUIOWAHAS XUMUL: yueOHOe ocoOue ExarepunOypr: M3narenscTBo
VYpanbckoro yHUBEpCUTETA,
2012
JI1.2 | bonmapesa JI. I1., Oduzudeckasi 1 KOJUIOUHAS XUMUS: TEOPHsSI U IPAKTHKA: yIeOHOe Boponex: Boponexckuit
MacrrokoBa T. B. rocooue rOCyJ1apCTBEHHBIN YHUBEPCHUTET
HMH)KEHEPHBIX TexHonorui, 2019




ABTOpBI, COCTaBUTCIIN 3ariaBue I/I3,HaTeJ'II>CTBO, romg

JI1.3 | Kasunu B. H., [Tnucc E. | ®usnveckas xumus: yueOHOE TTOCOOHE AJIsl BYy30B Mocksa: FOpaiir, 2022
M., Pycakos A. .

JI1.4 | Kyapsiuesa H. C., duznyeckas U KOJUIOWAHAS XUMUSL: yUeOHUK U IPAKTUKYM IS Mocksa: FOpaiit, 2022
bonnapesa JI. I'. BY30B

JI1.5 [TaBponckas IO. 1O., KosutonaHast xumus: y4eOHUK U IPAKTUKYM UL By30B Mocksa: FOpaiir, 2022
[Tax B. H.

JI1.6 | Mapkos B. @., Komnounnas xumus. [IpuMeps! u 3a1a4n: yueOHOE TOCOOHE st Mocksa: FOpaiir, 2022
AnexceeBa T. A., BY30B

Bbpycuunpmma JI. A.,
Mackaesa JI. H.

6.3.1 JInueH3M0OHHOE U CBOGO/IHO pacnpocTpaHsieMoe MPOrpaMMHOe ofecriedeHue, B TOM YHcje 0Te4eCTBEHHOT0
NPOU3BO/JICTBA

J1J1s OCBOGHUS TUCIIUMILIMHBI HEOOXOAMM KOMITBIOTEP C TpauecKoil OnepalnoHHON CHCTEMOM, OHUCHBIM NMaKETOM TPHIIOKCHHUH,
HHTEepHET-Opay3epom, porpammoii i ureHus PDF-daiiios, mporpammoit 1uis mpocMoTpa u3o0paxeHuit u Buaeodaition u
MIPOTpaMMOM I pabOTHI C ApXHUBAMHU.

6.3.2 IlepeueHb npodeccHOHANBHBIX 023 JAHHBIX H HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

1. Elibrary.ru: anexTponHast OubIuoTeYHas cCucTeMa : 0a3a TaHHBIX COJIEPIKUT CBEIEHUS 00 OTECUECTBEHHBIX KHUTAX U
MEPUOMYECKHIX M3IaHHUAX 110 HayKe, TEXHOJIOTUH, MeIuIHe 1 00pa3oBaHuto. Anpec: http://elibrary.ru. Pexxum nocryna:
MNuanuBuayansHBIN HEOTpaHHUEHHBIA JOCTYII.

2. DIEKTPOHHO-OMOIHOTEUHAs cUCTeMa « Y HUBEpCUTETCKast OMOIMoTeka oHnany. Anpec: https://biblioclub.ru. Pexxum mocryma:
NuanmBuayanpHBIN HEOTpAaHHYEHHBIA JOCTYII.

3. DnekTpoHHO-OMOIMOTeUHas cucteMa n3narenberBa «JIAHDy. Anpec: e.lanbook.com. Pexxum moctyna: MHAMBU Iy aIbHBIH
HEOTrpaHUYCHHBIH TOCTYII.

4. O6pasoBarenbHas miargopma «kOpaitt». Anpec: https://urait.ru. Pexxum nocryna: UHAUBUIy aJIbHBIH HEOTPAHUYCHHBIN TOCTYII.
5. UC AHTHIUIaruar: cuctemMa oOHapy KeHusI 3auMcTBOBaHuil. Anpec: https://krasspu.antiplagiat.ru. Pexxum nocrymna:
MHnuBuayanbHbINM HEOTPaHUUEHHBIH JOCTYII.

7. MTO (o0opyaoBaHue U TeXHHYECKHE CPeCTBa 00yUeHHUs1)

[epeueHp y4eOHBIX ayAUTOPHUIT U MOMEICHUH 3aKPETUISEeTCS €KET0JHBIM NPHKa3oM «O 3aKpeIuieHH! ay JUTOPHI 1 TIOMEIIECHHH B

8. METOANYECKHUE YKA3AHUS JJIS1 OBYYAIOIIIUXCS IO OCBOEHUIO JTUCHTUTIITMHBI (MOY JIsT)

Copnepxanue JUCUUTUIMHBI « PU3ndeckast U KOJUIOUIHAS XUMUS» U3JI0KEHO B IBYX 0a30BBIX paznenax. Paznen 1 «®usnueckas
xuMusk» U pasaen 2 «Komnonanast xumus». M3yueHnto 0OCHOBHOTO COZIepKaHus AUCIUIUIMHEI IPEALIECTBYET BXOAHOM pazien
(BXOIHOE TECTHPOBAHME), KOTOPHIN BEIABISACT HAYATbHBIH YPOBCHB MOATOTOBKU 00YYAIOIINXCSL.

AynutopHast paboTa BKIIFOUAeT IOCEIIEHHE CTYACHTAMH JICKIUH 1 IJa00paTOPHO-IIPAKTHIECKHX 3aHATHH. Ha Jeknmsax mpoucxomur
n3y4eHne ¥ KOHCIIEKTHPOBAHIE OCHOBHOTO MaTepHaa JUCIUIIINHEL, Ha IPAKTHYECKUX 3aHATHAX — 00CYKICHNE U 3aKpeTIICHNE
H3y94aeMOro MaTepHala uepes BHIIOMHEHNUE Ja00paTOPHEIX PabOT 1 BEIOHEHNE MPAKTHYESCKHUX 3aIaHUH, yIIpaKHEHHH,
MHCHMEHHBIX paldoT U peleHue 3a1ad.

CamocrosrenbHas paboTa CTyIEHTOB BKIIIOUAET cleytomue GopMbl paboThl: paboTa ¢ KOHCIEKTAMHU JICKIUH, U3y4eHHe OCHOBHON U
JIOIIOJIHUTENILHOM TUTEepaTyphl 10 TeMaM Kypca, HOATOTOBKA U 0(OpMIICHHE 1a00paTOpHBIX paboT, MUCbMEHHbIE pabOTHI 110 TeMaM,
BBIITOJIHCHUE MHAUBUAYAJIbHBIX JOMAITHUX 3ana1—114171, HanurcaHue pe(pepaTa 1o Bbl6paHHOI>’I TEMEC, U3TOTOBJICHUC HAI'JIAIHBIX
oCOOHH.

PexoMeHngamiu o o(OpMIICHHIO OTYETA IO JTAOOPATOPHO padoTe

OtueTs! o 1a00paTOpHBIM paboTaM JOJIKHBI OBITH O(OPMIICHBI B OTJEIBHBIX TETPAIIX A 1a00paTOpHBIX paboT. 3arucH JOKHBI
OBITh BBITIOJHEHBI YETKO, aKKYPAaTHO U TPAaMOTHO.

Otyer 1o 1a00paTOpHOI paboTe HAUMHACTCS C YKA3aHUS TEMBI, IeTIH, 3a1a4, MaTepHaIoB U 000pYIOBaHUs, peakTUBOB. lanee
M3JIaraeTcsi X0 paboThl B MOPSIIKE €r0 BHIIIOJIHEHHMS. 3aKaHUMBACTCS OTYET BHIBOJAMH IO padoTe.

Ienbro kaxxa0it 1a00paTOPHOI PabOTHI ABIACTCS 3aKpEIUICHHE 3HAHHUH, TOTyUYSHHBIX HA JIEKIUAX U MPAKTHYECKUX 3aHATHAX, &
TaKOKe U3 YIEOHUKOB B Pe3yJIbTaTe CaMOCTOSATENLHOM MOAr0TOBKY. Ha 1abopaTopHOM 3aHATHH CTYJEHTaM MPEACTOUT PeIlaTh
yueOHO-IT03HABATENBHbIC Y CUTYalOHHBIE 3aJa49H, BBINOJIHATh XUMUUSCKUH SKCIIEPUMEHT U JIeNIaTh COOTBETCTBYIOLINE BHIBOJIB,
MOATBEPKIast WITH ONIPOBEPrasi TEOPETUIECKHE MPEAMOCHUIKH.

B xoJe 9KkcriepuMeHTa CTyIeHTHI TPUOOPETAIOT NOJIE3HbIe HABBIKK PabOTHI C JJA00PaTOPHBIM 000PYJOBAaHUEM, CHHTE3UPYIOT
HEKOTOPbIe XUMUYECKHE COCIMHEHNS, OCBAHBAIOT METOJIbI MX OYHCTKH M UICHTH(PHKALIHH.

BriBozbI IO pe3ysbTaTaM J1abopaTopHOH paboThl GOpMYNIUPYIOTCS UCXOAS U3 Lelel U 3a1ad paboThl M OTPaXAOT NPHOOPETEHHbIE
MPaKTUYECKUE YMECHHUS M HABBIKH.

Pexkomenaanuu no HanucaHuoo pedepara




Pedepar BoinonnseTcs Ha crangapTHoil Oymare ¢popmata A4 (210/297). Ilons: nesoe — 30 MM, mpaBoe — 10 MM, BepxHee 20 MM u
HIbKHee — 20 MM; HHTEpBAJI MOy TOPHBIHN; WPUQT B TeKCTOBOM peaakrope Microsoft Word — Times New Roman Cyr; pazmep
mpudra — 14, BelpaBHUBaHUE M0 NIMPHHE, a03alHblid OTCTYH — 1,25 MM.

TutynsHsIH MHCT 0opMITseTcs cornacHo obpasiy. Bee cTpanuIs pedepaTta HyMepyrOTCs, Ha TUTYIBHOM JIMCTE HOMEp CTPaHHUIIBI
He craButcs. CozeprkaHie HAUMHACTCS CO BTOPOil cTpaHumbl. HoMep cTpaHMIBI CTaBUTCS B IIEHTPE HIDKHEH YacTH CTPAHHIIBI.

B coxepxanuu 0TOOpaXkaroTCs Ha3BaHHsl OCHOBHBIX Pa3/IelioB pedepaTa ¢ yKa3aHHEM HOMepa CTpaHull 1o TeKcTy. K o0a3aTenbHbIM
paszenaM OTHOCATCA: BBEJEHUE, OCHOBHAS YaCTh, 3aK/IIOUEHUE, CIIUCOK JIUTEPATyPBL

O0beM pedepaTa 3aBUCUT OT BEIOpaHHOU TeMbl, CpelHUN 00BbeM pedepaTa cocTaBiseT 15-25 cTpaHull, KpaTkoe cooOIIeHue — 10 5
CTpaHHII.

3aroI0BKM OCHOBHBIX pa3zienioB pedepara (IIaBsl, Haparpadsl) BEACTAIOTCS KUPHBIM IIPH(TOM, BEIPAaBHUBAHHE 110 EHTPY. ToUKH
B 3aroJIOBKax He cTaBaTcs. Kaxmas rnasa JO/DKHBI HAUMHATBCS C HOBOW CTPAHUIIBI.

Tabnuup! 1 pUCYHKH HOIDKHBI pacHollaraThes MOCie YIOMUHAHHS 0 HAX B TekcTe. Ha3BaHne TabiuIbl pactonaraeTcs HaJl TaOJIHIEH,
HOAMNUCH K PUCYHKY — HOJ] PUCYHKOM. TabauIbl 1 PUCYHKH HyMEPYIOTCS.

Beenenue conepxut undopmaiuo 00 akTyalbHOCTH BeIOpaHHOU TeMbl. Bo BBeIeHUM yKa3bIBaeTcs Lieslb HalucaHus pedepaTa u
3a7a4y I JOCTIKEHUS IOCTaBIeHHOM 1ieau. OCHOBHAS YacTh COJEPKUT pa3zieisl (TJIaBbl U naparpadsl), pacKpbIBaroLle
cofiepKaHue TeMbl pedeparta. B 3akI04eHUN U3I1araroTCsl KPAaTKUE BBIBOJIBI 110 Pe3yIbTaTaM paboThl, XapaKTEepU3YIOIIUeE CTEIEHb
pEIIeHus 3a/1a4, TIOCTABICHHBIX BO BBEJCHHU.

CrHcoK IuTepaTypsl JODKEH COAepkKaTh MUHUMYM 5 HanMeHoBaHHN. CIMCOK IuTepaTypsl ohopMisieTcs B aaBUTHOM TOPSIIKE B
cootBeTcTBHH ¢ TpeboBanmamu 'OCT: yka3piBaeTcst (haMHINSA U HHUIAAIBI aBTOPA, Ha3BaHNE JIUTEPATypPHOTO HCTOYHHUKA, MECTO
U3/1aHKs, HAMEHOBAHUE U3/1aTeIbCTBa, ro u3fanus. [Ipu UCoIb30BaHUU HCTOUYHUKOB CETU IHTEpHET UX NepeueHb IPHUBOJUTCS B
KOHIIE CIIUCKA JUTEPATYPBI.

IIpu HeoO6xoauMoOCTH pedepaT MOXKET BKIIIOUATh NPUIOKEHUS (CXEMBbl, TAOIUIIbI, PUCYHKH U T.1.). IIpHIokeHus: HyMepyIOTCs,
CCBUIKY Ha IPUJIOKEHHs NPUBOASATCA B TeKcTe pedepata.
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