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1. IlepeyeHb mNJAHMPYeMBbIX Ppe3yJabTATOB OOy4YeHHS MO JIMCHHUILIAHE
(MOayJiI0), COOTHECEHHBIX ¢ IUIAHHPYEMBbIMHM pe3yJbTATAMHU OCBOEHUS
00pa3oBaTeIbHOI MPOrPaMMBbI

1.1. Ilenu oucyunaunvt

[lenpro TUCUMIIIUHBL SBsETCS oOecrneueHre 0a30BOro YpPOBHSI 3HAHWM M yMEHHI,
HEOOXOIUMBIX Il 00ecleyeHus: CIOCOOHOCTH MCIOJIb30BaTh OCHOBHBIE 3aKOHBI
XUMHH B TPO(PECCUOHAIBHON 1€ATEIbHOCTH.

1.2. Ilepeuenv ghopmupyemvix KomnemeHyui

B pesynbrare OCBOCHHS AUCIUIUIMHBI (MOIYJISA) Yy OOYYarOmEerocs: JOJIKHBI
chopMUpOBATBCS  CIAEAYIOLIME KOMIICTCHIIMU, BBIPAXKEHHBIE Yepe3 Ppe3ysbTaT
oOyueHuss 1O JuUcHMIUIMHE (MOAYJiA), Kak 4YacTh pe3yJbTaTa OCBOCHHS
obOpazoBaTtenbHOM MporpamMmsl (nanee — OIl):

1.2.1. Obwexynromypusie komnemenyuu (OK):
Hucrtuminaa He popmupyetr OK

1.2.2. Obwenpogeccuonanvuvie komnemenyuu (OIIK):

9Tanel
IlepeyeHb mIaHMpPyeMbIX Pe3yJbTATOB
Komnerenuus (¢popmupoBanus
00y4YeHus M0 TUCUMUILINHE
KOMIIETEHIIMH
Hudp Coaep:kanue

3HaTh: OcHoBHbBIC 3aKOHBI

OpraHUYeCcKon u HEOPraHUYeCKOU

XUMUHU, KIACCU(DHUKAINI0O H CBOWCTBO
Cnocoben XUMHYECKHX DJIEMEHTOB, BEIIECTB MU
MPUMEHSTh COeIMHEHMH, X Ha3HaueHHE U 007acTH
€CTECTBEHHOHAYYHbI MIPUMEHEHUSA B npodeccuoHaIbHON
eu JIeSITEILHOCTH.

OTTK-2 OOIIeHH)KEHEPHBIE -1 YMeTh: Hcmonb3oBats OCHOBHBIC
3HAHUS, AJIEMEHTAPHBIE METOJIbl  XHUMHUYECKOTO
AHATUTUYCCKHC UCCJEOBAHUS TMPU pEHIeHUH 3aaad
METOJIBI B npodecCuoHaIbHON JIeSITEILHOCTH.
npodeccroHanbHOM Baaners: HaBbikamu  Ge3omacHO
eI TEIILHOCTH paboThl ¢ XMMUYCCKUMH PEaKTUBAMH H

00opy10BaHHEM npu peleHnH
poeCCHOHAIIBHBIX 3a71a4.
Cnocoben 3HaTh: OCHOBHBIE 3aKOHBI OPraHUYECKOM
MPOBOJUTH 1 HEOPTaHWYECKON XMUMUH,
WU3MEPEHUS U KJIacCU(UKALIUIO U CBOMCTBO

OI1K-3 HaOII0CHUS, I-1I1 XHMHYECKUX DIICMEHTOB, BEIICCTB U
o0OpabaTsIBaTh U COCIUHEHMH, NX Ha3HAYCHHUE U 00JIaCTH
MPEJICTABIATh MPUMEHEHHUs B MPOECCHOHATHHON
SKCIIEPUMEHTAIIbHbIE JIESTEILHOCTH.

JJAHHBIC YMmeTh: Mcnionp30BaTh OCHOBHEBIC




AJIEMEHTapHBIC METOAbl XUMUYECKOTO
MCCJIEA0BAHUS IIPU PEUICHUU 3a]1a4
poeCCHOHAIBHON e TEIHHOCTH.
Bnaners: HaBeikamu Oe3omacHoOM
paboThl C XUMHUYECKUMHU PEaKTUBAMHU U
000pyI0BaHUEM TIPU PELICHUU
Mpo(eCCUOHAIIBHBIX 3a71a4.

1.2.3. Ilpogheccuonanvrnvie komnemenyuu (11K):
Hucuunnuna He popmupyer 1K

1.2.4. I[Ipogeccuonanvhvie KomMnemeHyuu npo@Puis Ui CReyuaru3ayuu
(1IKC):

Huctumunaa He Gopmupyet [TKC
1.2.5. Komnemenumunocmu MK II/[HB (KMK):
Hucuunnuna ve popmupyer MK ITJJTHB (KMK)

2. Mecro auCUMIIMHBI (MOAYJsI) B CTPYKType 00pa3oBaTejbHOMH
NPOrpaMMsl
JucuurminHa (MOIyJib) peaiu3yeTcsl B paMKax 0a3oBoii YacTH

OCHOBHOM MpoQecCHoHAIbHON 00pa30BaTEebHON MPOrPAMMBI.



3. O0bem auCHUIUIMHBI (MOXYJISI) B 3a4eTHBIX €IUHHLAX (3.e.) € yYKa3aHHeM KOJMYECTBA AKaJeMHYECKHUX HJIH
ACTPOHOMHMYECKHX YACOB, BbIJIEJEHHBIX HA KOHTAKTHYH padoTy ol0y4yamomuxcsi ¢ mpemnojaasarejeM (10 BHIAAM y4YeOHBIX
3aHSATHII) 1 HA CAMOCTOSITEJILHYIO Pa00Ty 00y4arOIINXCS

s 3a0YHOM (dopMbI OOyUEHHUS:
(O4HOM, 3a04HO¥)
Bcero yacosn
DopMbI KOHTPOJIS Bcero 3.e Kypc 1, seTHsisi ceccust
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4. Copaep:kaHue IMCUUILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE M0 TeMaM
(pa3menam) ¢ yKazaHMeM OTBEJICHHOI0 HA HUX KOJIHYECTBA AKAJAEMHYECKHUX
YacoB M BUJAOB Y4eOHBIX 3aHATHI

4.1. Pazoenvt u memvl Oucuyuniaunovl (M0Oyisa) u mpyooemKoCms no 6UOAM
YUeOHbIX 3aHAmMUI (8 AKAOEMUUECKUX uacax):

HaumeHoBaHue TeMbl Jlek Jlad IIp Cp
Ne (pa3nena) I CHUIIMHBI
(Moay1s) (0) 3 (0) 3 (0) 3 (0) 3
1 cemecmp-ounas popma obyuenus
Pa3zoen 1.
1 | «OcHOBHBIE 3aKOHbI 1 1 6
XHMHH
) Pa3zoen 2. 1 1 12
« CTpoeHne BeliecTBAa»
Pazoen 3.
3 «XuMHYecKasi 1 ’ 20
TEePpMOJHMHAMUKA "
KHHETHKAY
4 Pazoen 4: «Xumuueckue 1 ) 20
CHCTEMBD»
BCETI'O: 4 6 58

[Mpumeuanus: O — ounas ¢popma odyuenus, 3 — 3a04Has popma 0OydeHusI.
4.2. Cooepoicanue pazoenoe u mem OuCUUNIUHDBL
Pazoen 1. Ocnoenvie 3axonvt xumuu [1-4,9]

OcHOBHBIC 1€MW 3a7a4¥ JUCHMIUIMHBI, €€ CTPYKTypa U CBs3b C
THUCHUINIMHAMHM B OOIIeH CHCTEME IOATOTOBKH CIIEIIHAINCTA.

dyHaaMeHTabHBIE 3aKOHOMEPHOCTH XHUMHUHU KaK TEOPETUYECKOW OCHOBBI
HOBBIX HAYKOEMKHX TeXHOJIOTHH. (OCHOBHBIC CTEXHOMETPHUYECKHE 3aKOHBI.
OcHOBHBIC HaIIPaBJICHUSI TEXHUYECKOTO MPOrpecca B OTPacCiIu.

Pazoen 2. Cmpoenue eewiecmea [1-4,9]

Crpoenne atoma. KBantoBble uncna. Pacnpenenennue 3neKTpOHOB 10 YPOBHAM
Y TOJyPOBHSM. BiMsiHME CBOWCTB XMMHYECKOTO 3JIEMEHTA B 3aBUCHUMOCTH OT €ro
ANEKTPOHHON KOH(UTYpaLIUH.

ITepuonnueckuit  3akoH J[.M.MenneneeBa CTpykTypa NE€pUOIUYECKON
cucteMbl. llepuoAMYHOCT M3MEHEHUS CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB M HX
COEIMHEHU.

Pazoen 3 Xumuueckana mepmoounamurka u kunemuxa [1-4,9]
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OHepreTuka XUMHUYECKHX IpoueccoB. [loHATHE TepMOAMHAMUYECKON
cucteMbl. Buael  cucrteM.  TepMOAMHAMMYECKHE  IapaMeTpbl  CUCTEMBI.
Knaccudukanus TepMOIUHAMUYECKHX IMpoOLecCOB. BHyTpeHHss sHeprus u
sHTaNbNUs. TermnoBsie 3PEKTH U UX UCIIOIB30BAHUE B XUMUUYECKON TEXHOJIOTHH.
Outponus. Oueprus ['u66ca. OcHOBHBIE 3aKOHBI TepMOAMHAMHUKH. CKOpOCTH
XUMHAYECKUX peakiuil CKOPOCTh XMMHUYECKHUX PEAKLIUKA B TOMO- U I€TEPOTEHHBIX
cucremax. DakToppl, BIMAIOLNIME HA CKOPOCTh PEAKLIMM. 3aKOH JEMCTBYIOIIHMX
Macc i HeoOpatumbix peakiuid. [Ipasuna Bant-I'odda. YpaBuenue Appenuyca.
Xumnueckoe u (azoBoe paBHoBecue IloHATHe 00 0OpaTHUMBIX U HEOOpPATUMBIX
peakuusx. XUMHUECKOE paBHOBecHE. 3aKOH ACHCTBYIOUIMX Macc AJisi 00paTUMBbIX
peakiuii. PakTOphl, BIMAKOIINE HAa XUMHYeckoe paBHoBecue. [IpuHmun Jle-
[TaTenpe.

Pa3zoen 4 Xumuueckue cucmemot [1-4,9]

Knaccudukanus pactBopoB. CriocoObl BEIPaKEHHUSI KOHIICHTPAIIUHA PacTBOPA.
Teopus snexkTponuTUdeckor aucconuanu. CTENneHb U KOHCTAHTAa JUCCOLMALINH.
Cnalble U cwibHBIE 3JEKTpoiauThl. MlOHHOE mpou3BeneHue BoAbl. BomoponHbiit
nokaszarens. Maaukaropel. ['uaponus coneil. OCHOBHBIE THUIIBI THIPOJIA3A COJIEH.
Onpenenenue pH B kaxaom tumne. CreneHp ruponausa. GakTopsbl, BIUSIONME HA
npouecc runponusa. OkucauTeabHO-BOCcCTaHOBUTENbHBIE peakuun (OBP).
OcHOBHBIE TOHATHS AaHHBIX peakuuid. CreneHb OKHUCICHUS. OKHUCIUTENBHO-
BOCCTAHOBUTEIBHBIE CBOMCTBA JJIEMEHTOB M UX coenuHeHuil. [IpaBuio
AJIEKTPOHHOTO OanaHca B ypaBHuUBaHMsIX OBP. DnexkTpoxuMuyeckue CHCTEMBI.
[ToHsiTHE HIEKTPOXUMHUYECKON CHUCTEMbI. ODJIEKTPOJHBIA TOTEHIMAI MeTajia.
DJIEKTPOXUMHUYECKUN psii HAMIPSKEHU. XUMHUUECKUE UCTOUHHUKHU 3JIEKTPUUYECKOTO
Toka. ["ampBanmdeckuii snemeHT. [lpunmmm pabotel. Pacuer 3JIC. Kopposus
METAJJIOB. 3allldTa METAJUIOB OT KOPPO3UU. AKKyMynsTopbl. Bunbl. [IpuHiun
paboTHL.

4.3. Cooepocanue nabopamopusix paoom

Ne paznena

(TeMb1) AMCHHILTHALI HaumeHoBaHue J1a00PATOPHBIX PadOT UJIM JA€JIOBbIX TP

Benenue B mabopatopHblil mpakTUKyM. TexHHKa 6e30MacHOCTH B
XUMUYECKOU Jsaboparopuu. «OrmnpeeneHne SKBUBAJIECHTHON W
aTOMHOM Macchl MeTasuiay [5-8]

Pazoen 1: «OcHOBHBIE
3aKOHBI XUMUMN»

Pasoen 2: «Ctpoenune
BEIIECTBA»

Pazoen 3: «Xumuueckas CKOpOCTh XMMHUUYECKUX peakiuii [S5-8]
TEPMOJIMHAMUKA U
KUHETUKa»
Pazoen 4: «Xumnueckne | OKUCTUTEIHHO-BOCCTAHOBUTEIBHBIE peakIuu [5-8]
CUCTEMBI»

OCHOBHBIE CBOMCTBAa HEOPraHUYECKUX COCAUHEHUH [5-8]




4.4. Cooeporcanue npakmuueckux 3aHAmuil

He npenycmoTpenbt

4.5. Kypcoeoii npoekm unu Kypcoeas paboma

He npexycmorpenst

4.6.Camocmoamenvnan paooma. Konmpoav camocmosamenvHoii pabomaul

B camocTosTenpHyl0o paboTy OOydYaronIMXcsi BXOJUT TOATOTOBKA K
7a00paTOPHBIM 3aHATUSAM IYTEM HM3YyUYEHHSI COOTBETCTBYIOIIETO TEOPETUYECKOIO
MaTtepuaia, opopMIIeHUsI OTYETOB IO pe3yIbTaTaM J1abopaTopHbIX padoTa.

KoHTpoib caMocTosiTenbHON paboThl 00YUYaIOIIUXCSl OCYIIECTBIISETCS B
XOJI€ 3aIUTHI TA0OPATOPHBIX 3aHATUNA U TIPU NMPOBEJACHUU UHAUBUIYAITBHBIX U
rPYHIIOBBIX KOHCYJIbTALIUM.

S. ®oHa OUEHOYHbLIX MATEPHAJIOB JJS NPOBEACHHUS IPOMEKYTOUYHOMN
arrecTaluM 00y4aIOIIUXCHA MO JUCHUIINHE (MOTYJIIO)

5.1. Ilepeuenvs Komnemenuuili ¢ yKazaHuem Imanoe ux Qopmuposanusn 6
npouyecce 0C80eHUs 00PA306AMETbHOU NPOZPAMMbBL 6 HACMU OUCUUNTIUHbBL

(mooynsn)
JTanel HaumenoBanue
KouTposmpyemas HaumeHnoBaHue Tembl (pa3aesia)
(popmupoBanus OLICHOYHOI'0
KOMIIETeHIIU S AMCUUIJIMHBI (MOIYJIs1)
KOMIIeTeHIIUH cpeacTBa
Paznen 1: «OcHOBHBIE 3aKOHBI
XUMHUN»
1 - | Paznen 2: «CtpoeHue BemecTBay
dopmuposanune | Pazgen 3: «Xumunueckas
3HAHUH TEpMOJIMHAMUKA U KUHETHUKA
Paznern 4: « XumMudeckue CUCTEMBI» 3
aJer 1o
OIIK-2
NUCHUILINHE B 1
Paznen 1: «OcHOBHBIE 3aKOHBI
cemMecTpe
XUMHUN»
II- Paznen 2: «CTtpoeHue BemecTa
@®opmuposanue | Pasnen 3: «Xumuueckas
CcIocoOHOCTEN TEPMOJMHAMHUKA U KUHETHUKA)»
Paznern 4: « XumMudeckue CUCTEMBI»
Pasznen 1: «OCHOBHBIE 3aKOHBI
XUMUH»
I - | Pazmen 2: «CTtpoeHue BemecTBay 3auer 110
OIIK-3 ®opmupoBanue | Pazpen 3: «Xumuyeckas TUCITATIIINHE B 1
3HAHUH TEPMOJIMHAMHUKA U KUHETHUKA» ceMecTpe
Pasznen 4: « XuMudeckue CUCTEMBI»




9Tansl HaumMmeHnoBaHue
KonTpoaupyemas HaumenoBanue TeMbl (pa3aesia)
¢popmupoBanus OLICHOYHOTO
KOMIIETEHIIUSA AUCHUIIMHBI (MOZYJIs1)
KOMIIETEHIINH cpeacTBa

Pazzen 1: «OcHOBHBIE 3aKOHBI

XUMUI»

II- Paznen 2: «Ctpoenue BemiecTBay
®opmupoBanue | Paszgen 3: «Xumuueckas
CIOCOOHOCTEH | TEPMOJUHAMHUKA U KHHETUKA»

Paznen 4: « XuMuueckue CUCTEMED)

Pazgen 1: «OcHOBHBIE 3aKOHBI

17]- XAMUN

Paznen 2: «Ctpoenue BemecTBa
Pasnen 3: «Xumuueckas
TEPMOJUHAMHKA U KHHETHKA
Pasnen 4: « XUMHU4YeCKHE CUCTEMBD»

WHTerpaumsa
crnocobHocTen

5.2. Onucanue nokazamenei u Kpumepuee ouenueanusn Komnemeuuuﬁ Ha
PasiuuHblX omanax ux ([)opmupoeanuﬂ, Oonucanue wKal OueHuUeAaHuA

Mlng Jranbl Haunmenosa | Iloka3zare
p (¢popmupoBann HUE JIH Kpurepun MIkaJa
Komme s OLIEHOYHOTO | omeHUBaH OLIEHUBAHHUS OLEeHMBAHMUSI
Te'l;“" KOMIIEeTeHIIHH cpencTBa usi
Hrorosas ouneHka
«32aYTEHO»
COOTBETCTBYET
KPUTEPUIO
OLICHHWBAaHUA 3Tana
hopMupoBaHHS
| 3auer o KOMIICTCHITUHT AunxoTtomunyeckas
OITK-2 q)OpMI/-IpOBa— JUCLUIIINH I/I\:FOTOBBI «OCBOEH». EJKa“a «3a4TeHO
~ eBl 1 Oamt Urorosas ouenka «HEe 3a4YTeHO»
HHe SHamHn CEMECTpE «HEe 32a4YTEeHO0»
COOTBETCTBYET
KPUTEPUIO
OLICHMBAaHUA 3Tana
hopmMupoBaHHs
KOMIIETCHIIUY «He
OCBOEH».
OTIK- II- 3ager 1o A Co— Hroronas orieHka HAunxoToMmunyeckas
5 ®opMupoBa- | IAUCLUILIUH H Gang | GRUTEHO» LIKana «3a4TeHo
HUE eBl COOTBETCTBYET — «He 3a4TeHOo»




JTansl

¢popmupoBanu

A

KOMIETCHIIUHA

HaumenoBa
HHE
OLIEHOYHOI'0
cpeacTsa

Iloxka3ate
JH
OIlEHUBAH
s

Kpurepun
OlleHUBaHUS

IIkana
OLICHUBAHUSA

CIIOCOOHOCTEM

CEMCCTPC

KPUTEPUIO
OIICHUBAHUS dTara
hopmMupoBaHHS
KOMIICTCHITHH
«OCBOEHY.
Hrorosas oueHka
«He 3aYTeHO»
COOTBETCTBYET
KPUTEPHIO
OIICHUBAHUS dTara
dhopmMupoBaHHs
KOMITETEHITHH «He
OCBOEH.

OIIK-

g

WHTerpauns
cnocobHocTen

3auer 1o
JTUACIIUIUTHH
eBl
cemMecTpe

HUtnrossl
1 Oan

Hrorosas onenka
«324TEHO»
COOTBETCTBYET
KPUTEPHIO
OIICHUBAHUS dTara
hopmMupoBaHHs
KOMIICTCHITHH
«OCBOEHY.
Hmozosas oyenxa
«He 3a4umeHo»
coomeemcmeayem
Kpumepuio
OYEeHUBAHUS DMANA
Gdopmuposarus
KOMNnemeHyuu «He
0CBOEH).

[nxoTomMmnyeckas
LUKana «3a4TeHo
— «He 3a4TeHO»

OIIK-

I-

Dopmuposa-
Hue 3HAHULL

3auer 1o
JUCLIMIUIMH
eBl
cemecTpe

HToroBsl
1 Oasn

Hrorosas oueHka
«3aUTCHO
COOTBETCTBYET
KPUTEPUIO
OIICHUBAHUS dTara
hopmMupoBaHHS
KOMIICTCHITHH
«OCBOCH.
Hrorosas oueHka
«HE 324TCHO»
COOTBETCTBYET
KPUTEPHIO
OIICHUBAHUS dTara
hopmMupoBaHHs
KOMITETEHITH «HE
OCBOCHY.

[nxoTomMmmnyeckas
LUKana «3a4TeHo
— «He 3a4TEeHOY»
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Jranbl
¢popmupoBanu
a1
KOMIeTeHINH

HaumenoBa
HHE
OLIEHOYHOI'0
cpeacTsa

Iloxka3ate
JH
OIlEHUBAH
s

Kpurepun
OlleHUBaHUS

IIkana
OLICHUBAHUSA

1I-
Dopmuposa-
Hue
cnocobrnocmeil

3ader 1o
JUCLUILINH
eBl
cemecTpe

HToroBbl
1 Oan

Hrtorosas oneHka
«3a4TCHO»
COOTBETCTBYET
KPHUTEPUIO
OLICHUBAHUSI ATAIa
(dbopmupoBaHus
KOMIICTCHIIIH
«OCBOCH.
Hrtorosas oneHka
«HE 3aYTCHO»
COOTBETCTBYET
KPHUTEPUIO
OLICHUBAHUSI dTaIa
(dbopmupoBaHus
KOMIICTCHIIUH «HE
OCBOCH.

[nxoTomMmnyeckas
LUKana «3a4TeHo
— «He 3a4TeHO»

OIIK-

11I-
HUnmeepayus
cnocobrocme

3ader 1o
JUCIHUILINH
eBl
ceMecTpe

HTorossl
# GaJut

Hrtorosas oneHka
«3a4TCHO»
COOTBETCTBYET
KPHUTEPUIO
OLICHUBAHUSI dTAIa
(dbopmupoBaHus
KOMICTCHIIIH
«OCBOCH).
Hrtorosas oneHka
«HE 3a4YTCHO»
COOTBETCTBYET
KPHUTEPUIO
OLICHUBAHUSI dTaIa
¢dbopmupoBaHus
KOMIICTCHIIUH «HE
OCBOCH.

[nxoTommnyeckas
LUKana «3a4TteHo
— «He 3a4TeHO»

5.3. Tunoeote
Heoo0xXo0umble
XapaKkmepuzyrouiux Imansl

onsa

KOHmMPOJIbHble
3HAHUU,
dopmuposanua Komnemenyuii

OUeHKU

3a0anus

unu
YMEHU u

UHblE
(unu)

mamepua’ibl,
HAaebvlKoe,
6 npouecce

0CB80EHUA 00PA306aMETbHOU NPOSPAMMDL

Komnerenmust OIIK-2  «CmocoGeH  NpUMEHSTh  €CTECTBEHHOHAy4YHBIE U
OOIIeHH)KEHEPHbIE 3HAHMS, AaHAJIUTUYECKHE METOJIbl B MpOodecCHOHATBHOU
NEeSATENBHOCTH

Oman I-opmuposarnue 3nanuti, Iman II- Dopmuposarnue cnocobHocmeii
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Tunoswie 80Npocovl no ()ucuunﬂuHe

l.

(98]

OCHOBHBIE 3aKOHBI XHMHHU. 3aKOH COXPAaHEHUs MacChl BELIECTB. 3aKOH
NOCTOSIHCTBA COCTaBa. 3akOH ABOrapo M €ro CIHeACTBHUS. 3aKOH
SKBUBAJIIEHTOB. OrpeaeneHnue 3KBUBAJIEHTHBIX MacC MPOCTBIX U CIIOKHBIX
BEILIECTB.

Teopun ctpoenus aroma Pesepdpopna u bopa. CocraB aroma.
OTHOcCHTENbHAs aTOMHAsI Macca JIEMEHTA.

KBanTOBBIE ynCIA.

Pacnpenenenne aneKTPOHOB 110 SJHEPTETUYECKUM YPOBHSAM U MOIYPOBHSIM.
[Ipuanmn [aymm. [IpaBuno Xynna. [IpaBuno Kneukosckoro.

[Tonarue 06 s- , p- ,d- ,f- snmemenrtax. XapakTep COCAUHEHUN HMHU
o0pa3zyeMmpbiX.

[Tepnognueckuil 3akoH. CTpyKTypa nepuoauyeckon cucremsl. [Ionsatue o
rpyImmax, NOArpyIax u nepuoaax.

HCpHOIIH‘I@CKOG W3MECHECHHUE CBOMCTB XMMHMYECKHX JJIEMEHTOB B rpymmnax "

10.

11.

12.

13.

14.

nepuojax: 3apsaj SApa; paguyc aroMa; SHEpPrus WOHW3ALUU; SHEPIUs
CPOACTBA K DJIEKTPOHY; JJIEKTPOOTPHULATEIBHOCTE; OKHCIMTEIBHO-
BOCCTAaHOBUTEJIbHBIE CBOKCTBA.

IlonsTve 0O BHYTpEHHEW DSHEpPrUM  CcUCTEMBl. llepBBIl  3aKOH
TepMOAMHAMHUKU. Ero mnpumeHeHue [uisi M30XOPHBIX M H300apHBIX
ITPOLIECCOB.

[Tonsitue 06 surtambnuu. 3akoH ['ecca m ero crnenctBus. Ilonsatue o
TEIJIOTaX 00pa30BaHUs CIIOKHBIX BEIIECTB. PacueT n3MeHEeHus! SHTaIbIINN
IIPU XUMUYECKUX PEAKLUAX.

[lonsitue 00 »sHTponMu. BTOpoil M TpeTwil 3aKOHBI TEPMOJMHAMHKHU.
CranmapTtHas »SHTponus BewlecTBa. PacyeT W3MEHEHMS SHTPONUU
CUCTEMBL.

[TonsstTue 006 wu300apHO - wuU30TEpMUYECKOM THoTeHuuane. OCHOBHOE
YPAaBHEHUE TEPMOJMHAMMKHU. YCJIOBUS BO3MOMKHOCTH  IPOTEKaHUs
npouecca. Pacuer usmenenust ceo6o1Hoi sHepruu I'noocea.

Xumunyeckass KuHeThka. CKOpOCTh XUMHYECKON pEaKUK B TOMOT€HHOUN U
reTEPOreHHON CHUCTEMAX. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIUH OT
KOHILIeHTpauuu. PU3NYECKUM CMBICI KOHCTAaHTBI CKOPOCTH XUMHUYECKOU
peakiuu.

Bimstnue TtemmepaTrypbl Ha CKOPOCTh XMMHYECKOW peakuuu. [IpaBuio
Bautl'opda u temneparypubiii kodp¢duuuent. Teopus AppeHuyca.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKOW PEAKLMU OT YJHEPTUH AKTUBALUU.
Karanu3z. OCHOBHBIE TOJOXKEHUS TEOPUM  Karaiu3a. MeXaHu3Mm
TOMOTE€HHOT'O Y T€TEPOr€HHOT0 KaTaJIn3a.

[Tonsitue 00 0OpaTUMBIX peakUUsX U XMMHYECKOM PaBHOBECHM. 3aKOH
AeUCTByIOIMX Macc [ oOpaTUMbIX cUCTeM. CBS3b KOHCTAHTBI
paBHOBECHSI C TEPMOANHAMUUYECKUMHU (YHKIUSMHU.
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15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

26.

27.

28.

29.

30.

31.

32.

[Tpuanun Jle-lllatense. BiusiHue WM3MEHEHUs TeMIEpaTyphl, JABIICHUS,
KOHLEHTPALIMU BELIECTB HA CMEIIEHUE PABHOBECUS B CUCTEME.

OO6mast xapakTepucTuka pacTBOpoB. CrocoObl BRIpAXKEHUST KOHIICHTPAIIHIA
pPacTBOpPOB.

TepMoarHaMuKa IIPOLECCOB pPAcTBOPEHUs. BimsHue Ttemmeparypsl u
JABJICHUS Ha PAaCTBOPUMOCTD BEIIECTB.

KonnuratuBHble CBOMCTBa UJiealIbHBIX pacTBOpoB. 3akoH Baut - 'odda.
3akoH Payns u ero cienctBus. CrocoObl ompenesieHUs] MOJICKYJISIPHOM
MAacCChl paCTBOPEHHOTO BEIIECTBA.

[Tonsarue o0 anexTposuTax. Teopus ANEKTPOJIUTHUYECKON TUCCOIUALIUH.
OOmuMii NMPUHLHUI TUCCOIUAIUU. DIEKTPOJUThl. OCHOBHBIE MOJOKEHUS
TEOPUH DIIEKTPOIUTHUECKON qucconuanuu. Juccouuamnuss KUCiIoT (0OgHO-
U MHOTOOCHOBHBIX), OCHOBaHUM (OJHO- W MHOTOKHCJIOTHBIX), COJEH
(cpemHux, KUCIBIX, OCHOBHBIX).

KoiumnratuBaele CBOMCTBAa PACTBOPOB 3JIEKTPOJUTOB. M30TOHMYECKUU
koddurment. Crenens auccoruanuu. [IoHSATHE O CHWIBHBIX M CIA0OBIX
AJIEKTPOJIUTAX.

Cnabble anekTponuTsl. KoHcTanTa aucconuanuu. 3akoH pa30aBlIeHUS
OctBasibAA.

CunbHBIE 3JEKTPOJIUTHL. AKTHUBHOCTH HOHOB. lloHATHME O Kaxylueuncs
CTETIEHU JUCCOIUALINN.

HNonnoe npoussenenue Boabl. [lokazarens Bogopoaa. MHAUKATOPHL.
NoHHO-0OMEHHBIE peakIMd B PacTBOpaX JJICKTPOJMUTOB. Y CIOBUS
HEOOpPaTUMOCTH MOHHO-OOMEHHBIX PEaKIUH.

XKectkoctb Bogbl. BpeMennas u noctosiHHasi. CriocoObl yCTpaHEHUS .
['upponus coneit. OOpatumocth ruaponu3a. CreneHb TUAPOIH3A.
Koncranta ruzgponusa. VYcnoBus ycwieHus rugaponusa. ['maponus
Pa3JIMYHBIX TUIIOB COJIEU.

OxkucnurenbHO-BoccTaHOBUTENbHBIE peakiuu (OBP). Ilonstue o crenenu
OKHCJICHUS, OKHCIUTENSAX U BOCCTAHOBUTEIAX. BaxKHENIIINE OKUCTUTENN U
BOCCTAHOBUTEJU.

MeTtonbl COCTaBJIEHUS YPAaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakunii. OBP B paznuunbix cpenax. Tunst OBP.

Teopus »neKkTpoaHBIX MOTEHIMAIOB. YpaBHeHue HepHcra. Onpenenenue
CTAaHJAPTHBIX JJIEKTPOAHBIX MOTCHIMAIOB. YCTPOMCTBO BOIOPOIHOIO
3JeKTpoaa. Psa HanpsiKeHUi MeTalioB.

["anpBaHMUECKHE DJEMEHTHl. YCTPONCTBO M MpUHIMN paboThl. Pacuer
S/C.

DIeKTpoIun3 B pacruiaBax U pacTBopax AIEKTPOJIUTOB.
[TocmenoBaTenbHOCTh MPOLIECCOB, MPOTEKAOIIMX HA AaHOAE WM KaToJe.
3akonsl Dapanes. Pacuer oO0bemMa 1 Macchl BEMIECTB, BBIICITUBIINXCS MIPU
anekTposinse. [I[pumenenue anekTpomsa.

Koppo3uss wmertaimoB. Xumuueckas, 3JeKTpoxumuueckas. CrocoObl

3alUTBl METAJIJIOB OT KOPPO3HH.
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33. Axkymymnsatopsl. Kucnorusie. lllenounsie. [Tpuniun padoThi.

Tunogvie 6onpocwvl Kk 3awume 1a6OPaAmMoOpHOU pabomsl «Onpeoenenue

DKBUBATICHMHOU U AMOMHOU MACCbL MEMAaJiiay

1.

2.

JlaTe ompeneneHue TOHSATHE DSKBHUBAJIEHTA, SKBHUBAJICHTHONW MAacCCHhI
COCIUHCHMUS.

I[To xakum QopMynaM pacCUUTHIBAIOTCS HOKBUBAJICHTHBIE  MACCHI
Pa3IMYHBIX COCTMHEHUN?

3aKOH DKBHBAJICHTOB.

Tunoevie onpocwi k 3auwume n1abopamopuou pabomul « OcHoGHblE CEOUCMBA

HeopeaHUu4YeCKux COCOUHEHUILY

1. Ilo kakoMy IpU3HAKY BEIIECTBA JACNATCS HA IPOCTHIC U CIOKHBIE?

2. Kakue coemuuHeHnsa gBiagOTCA okcumamMu? OKCHIOBI METAJUIOB U
HeMmeTauioB. KucnoTHele, mienounsie, amdoTtepHbie. OxapakTepu3oBaTh
UX CBOMCTBA

3. Kakue coeauHeHus ABISIOTCA TuapokcuaamMu? OTiavMdyue NIeI0oYeil oT
rupokcuaoB? OXxapakTepu3oBaTh UX CBOMCTBA

4. Kakue coenuHEHHs SBISIOTCS Kuciotamu? OXxapakTepu3oBaTh UX
CBOMCTBA

5. Kakue coenunenus sBisitoTcs coiismu? CpeaHue, KUCIOTHBIE, OCHOBHBIC
conu. OxapakTepu30BaTh X CBOMCTBA

Tunosvie 6onpocvl K 3awume J1aOOPAmMopHou pabomol «Cropocmb
XUMUYECKUX PeaKyuli»

1. Jlatb ompeneraeHWe CKOPOCTHM XUMHUUYECKOM peakiuu B TOMO- U
TEeTEPOre€HHBIX CUCTEMAX.

2. 3aKoH JEHCTBYIOUIUX MacCC Il HEOOPATUMBIX PEaKITUi.

3. Teopus Appenuyca. JHEprusi akTUBALINH.

4. Tlpasuno Bant-T'odda. TemnepaTypHbiii k03P hUIIHEHT.

Tunoevie onpocwvl Kk 3awjume jnabopamopuou pabomsl  « OKucIUmMENbHO-

eoccmaHosumentbHvle peaxkyuuy

1.

W

hd

UeM 0TIMYAIOTCSA OKUCIUTEIHHO-BOCCTAHOBUTEIIbHBIC PEAKITUU OT APYTHUX
XUMHUYECKUX pEeaKIuii?

Kaxkue BelecTBa Ha3bIBatOTCS OKUCTUTENSIMU, a KAKUE BOCCTAHOBUTEISIMU ?

Kaxue cBolcTBa — OKMCIUTENbHBIE HIIK BOCCTAHOBUTEIBHBIE — MOTYT
MPOSIBISITH coequHenus Mapradina KMnO4, MnO,, Mn(OH),?

Kak u3MeHst0TCs CTENEHN OKUCICHUS! OKUCIUTENS U BOCCTAHOBUTENSA?

Kakue crenenu okuclIeHHs IO 3HaKy MOTYT UMETh METAJJIbl U HEMETAILJIbI B
CBOUX COCIMHEHUSAX ?
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5.4. Memoouueckue mamepuansl, onpeoensarouue npoueoypsvl OUeHUBAHUA
3HAHUIl, YMEHUll, HAGbIKO6 U (unu) onvima OeameabHOCHmU,
Xapakmepusyiouiux Imansvt Gopmupoeanus KOMnemeHyuil

3a4eT Mo JIUCLMUIIMHE HANpaBJIeH HAa OLICHKY 3HAHUW, YMEHHH W HaBBIKOB,
XapaKTEPU3YIOIINX OCBOECHHE OIIK-2 «Criocoben MIPUMCHSITh
€CTEeCTBEHHOHAYYHBIC U OOIICHH)XKCHEPHBIC 3HAHUS, aHAIUTHYCCKUE METO/IbI B
poeCCHOHAIILHON JISITEIIBHOCTH

3a4eT 1Mo JIUCHUIUIMHE CTaBUTCS 10 MTOraM paboThl O0ydaromierocs B
TEUEHHE CEMECTpa, BBHIPAXKECHHBIM B BHUJIE BBITIOJIHEHUS KOHTPOJBHBIX PaldoT,
BBITIOJTHEHHUS | 3aIUTHI JIAOOPaTOPHBIX PaboOT.

6. IlepeyeHb OCHOBHOW M JONOJHUTEJbHON Y4eOHOUl JHUTEpPaTYpBHI,
He00X0AUMOIi 1JI 0CBOCHUA TUCHMIIJIMHBI (MOIYJIA)

a) OCHOBHAasl yueOHasl JJUTeparypa

1. Pocun, WU. B. OO6mas u Heopranuueckas xumus. COBpPEMEHHBIM Kypc
[DnexTpoHHBIN pecypc] : yueOHOoe nmocodue AJisi 6akaaaBpoB U CHEIUATUCTOB :
anexktponHas konwus / U. B. Pocun, JI. JI. Tomuna. - M. : FOpaiit, 2013. - 1338
c. : un.- CereBoii pecypc. OtTkpbiBaeTcs ¢ ucnosib3oBanueM Adobe reader
Bepcuu 9.0 1 HOBee.

2. I'munka, H.JI. 3agauu u ynpaxkHaeHus nmo ooiei xumuu : yue6. nmocooue / H. JI.
['munka. — u3a. crep. — M. : UaTterpan-IIpecc, 2001. — 240 c.

0) 10MOJIHUTEIbLHAS YUueOHasl JIuTeparypa

3. 'munka, H.JI. O6mas xumus : y4e6. mocobue / H. JI. I'munka. — U3a. 30-e,
uctp. — M. : Unrerpan-Ilpecc, 2008. — 728 c. : .

4. KopoBun, H.B OOmass xumus : ydyeOHUK mia crygeHToB By3oB / H. B.
KopoBuH. — 5-¢ u3na., crep. — M. : Belicmmag mkona, 2004. — 557 c. : nn. —
(IToGeauTenb KOHKYpca y4eOHUKOB).

7. MeToauueckue YyKazaHusl Ui O0Oy4alOmIUXCSl MO OCBOEHMIO
AMCHUIIHHBI (MOIYJIs1)

5. ButBununa, 'H OO6miast xumus: 1a00paTOpHBIN TPAKTUKYM [ DIESKTPOHHBIN
pecypc] : / I'. H. BurBuauna ; M-Bo Tpancn. Poc. ®eaepanun, Oes. areHTCTBO
Mop. 1 ped. Tparcnopta, DOV BIIO "HoBocuo. roc. akaa. BOJHOro
tpaHcnopta". - HoBocubupck : H'ABT, 2012. - 70 c. - CereBoii pecypc.
OTtkpriBaetcs ¢ ucnosibzoBanueM Adobe reader Bepcuu 9.0 u HOBee.

6. Apocnasnesa, A.C. JlabopaTopHslif mpakTukyM. OO1mast Xumusi. XuMusi BOJbI /
A. C. SpocnaBueBa ; M-Bo Tpancn. Poc.®enepanuu, @I'OY BIIO " HI'ABT ".
- HoBocubupck : HTABT, 2007. - 78 c.
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7. KaOsbmmuena, B. U. [Ipaktukym no oprannyeckoi xumun / B. 1. KaOwbimesa ;
M-Bo tpanct. Poc. ®enepanuu, HoBocu0. akasn. Boa. Tpancm. - HoBocubupcek :
HI'ABT, 2004. - 28 c.

8 IlepedyeHb yueOHO-METOAMYECKOT0 OOecnevyeHMsI Il CAMOCTOATEILHOM
PadoThI 00y4AIONIUXCH MO AUCHUILINHE (MOLYJIIO)

8. I'munka, H. JI. 3agaun u ynpaxxueHus no oouiei xumuu : yueb. nocodue / H. JI.
I'muuka . - 25-e u3g., crep. - M. : Uarerpan-IIpecc, 2000. - 240 c.

9 Ilepeyenb pecypcoB HHPOPMANUOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
"UnrepHer" (masee - cerb '"'HHTepHeT'), HEOOXOAUMBIX [JIsi OCBOCHHUS
AMCIHUTIAHBI (MOXYJIs1)

9. KoHcnekr nekuuii mo o0men XumMuu ais ctyaeHToB 1 kypea [Teker]\
[DnexkTponHbIN pecypc]. - Pexum nocryna:
http://gigabaza.ru/doc/70420.html, cBoOoaHbBIN. — 3aril. ¢ 3KpaHa

10 IlepeyeHbr HMHPOPMAUMOHHBIX TEXHOJIOTHH, MCHOJAb3yeMbIX IIPH
OCYyLIECTBJICHMH 00pa30BaTeJIbHOIO Ipouecca Mo AMCHUILIMHE (MOAYJII0),
BKJII0OYAasl MepedYeHb IMPOrpaMMHOr0 olecneyeHUuss W HHQOPMAIMOHHBIX
CIIPABOYHBLIX cMCTeM (MPH HEOOXOTUMOCTH)

[laker mpukIaAHBIX OQPHUCHBIX MPOrpaMM, BKIIOYAIOMIMN B C€Osl TEKCTOBBIN
npoiieccop, cpeactna npocmotpa pdf-aitnos u cpencta paboThl ¢ rpaduKo.
Koncynpranmmonno-npasosas cucrtema «Koncynbrant [Lmrocy.
DNeKTpOHHO-0MboTeuHas cucrema «Jlanby» https://e.lanbook.com/.

11 Onucanume MaTepUAJbHO-TEXHHYECKON 0a3bl, He00X0AUMOH
OCyILIeCTBJIeHHs 00Pa30BaTEJIBLHOI0 IPOLECCa M0 JUCUHUILINHE (MOLYJII0)

IS

HaunmMmenoBanue CIenHAJIU3NPOBAHHBIX
. . IlepeyeHb OCHOBHOTO 000pY10BaAHMS
ayauMTOpuii, kKabuHeTOB, JadopaTopuii

Habop neMOHCTpalMOHHOTO 00OpYyIOBaHUS U

VYyebHast ayiuTOpHst 17151 TPOBEACHUS
3aHATHI JICKIHOHHOTO TUIIA

y4eOHO-HarJAJHBIX IOCOOMIl, B TOM YHCIE:
Jnocka yuyeOHasl, MYyJIbTUMEIUNHBIM MPOEKTOp,

SKpaH MPOCKIMOHHBIMN.

VYuebHas ayIuTOpUs AJ1s IPOBEICHUS
IPYNIIOBBIX U MHIUBUAYAIBHBIX
KOHCYJbTalMH (TIaBHbIN Kopiyc, ayn 313)

JlaGopaTopust ocHaleHa He0OX0IMMBIM
000pyI0BaHHEM U pEaKTHBAMU

VYyeOHas ayIuTOpus 1J1s IPOBEACHUS
TEKYIIEro KOHTPOJIS ¥ MPOMEKYTOUHON
aTTectauuu (r1aBHbIN Kopiyc, aya 314)

Jlaboparopus ocHaieHa HEOOXOAMMBIM
000py/I0BaHHUEM U PEaKTUBaAMHU

YyeOHast ay TUTOPUS JIJIS TIPOBEACHHS
71a00PAaTOPHBIX 3aHATHI (TJIABHBIH KOPIYC,
ayn. 313)

JlaGopaTopust ocHalieHa He0OX0IMMBIM
000pyI0BaHHUEM U pEaKTHBAMHU
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http://gigabaza.ru/doc/70420.html
https://e.lanbook.com/

HaumenoBanue ClIeUAJIU3NPOBAHHBIX

. . IlepeyeHb 0OCHOBHOIO 000pPY10BAHMS
ayJAuTOpPHii, KaOMHETOB, JJadopaTopuii

VYueOHas ayauTopus JIs1 MPpOBCACHU A Ha6opaTome OCHallICHa HCO6XO,[[I/IMBIM

1abopaTOPHBIX 3aHATHH (TTIABHBIA KOPIYC, | 000pPYIOBAaHUEM U PEAKTUBAMU
ayn. 314)

YyeOHast ay TMTOpHUS IS KommproTepHast TEXHUKA C IPOTPAMMHBIM
CaMOCTOSITEIIbHON PabOThl 00yUYarOIINXCS o0ecrieueHrEeM U BO3MOKHOCTBIO BBIXO/IA B CETh
(rmaBHBIN KOpHyC, aya. 320) «HTepHeT»
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