[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHdopmaumsa o Bnagenbue:

OHO: 3aiiko Tarbska Vigatiosra IIndp OIIOIT: 2019.26.05.05.03
[lomxHocTb: PexTop

[ata nognucanus: 04.09.2025 15:52:31
WMEAERAJTBHOE ATEHTCTBO MOPCKOI'O 1 PEUHOTI'O TPAHCIIOPTA

YHuKanbHbIA porpa
Cf6863c7653§e5g)§ib5¥d5€ﬁeﬂ%i@ﬁiﬂbﬁm@ I'OCYJIAPCTBEHHOE BIO)KETHOE

OBPA3OBATEJ/IBHOE YYPEKIEHUE BBICIIEI'O OBPA3OBAHMSI
«CUBUPCKUU T'OCYIJAPCTBEHHbBIN YHUBEPCUTET
BOJHOI'O TPAHCIIOPTA»

I'on Hauana moATroTOBKY (110 Yy4eOHOMY TUTaHY): 2019

(rox Habopa)

[udp AMCIUTIITUHBIL: b1.0.09

(udp AMCUMIUTMHBI U3 y4eOHOTO IUIaHa)

Pabouasi nporpamma quCHUILUIMHBI (MOYJIS)

XuMus

(TIoJIHOE HAMMEHOBaHUE AUCIHILTHHBI (MOYJIS), B CTPOTOM COOTBETCTBHH C YUeOHBIM IIIAHOM)

HoBocubupck



CocTaBuTelIb:

CTaplInii NPEenoaaBaTeNb

(1OIKHOCTB)

DU3MKN, XUMUU U UHKEHEPHOU IrpaduKku

(HauMeHoBaHHe KaeIpbl)

H.B. MokpoBunkas

(M.0.Pamunus)

OnoOpena:
Y4yeHbIM COBETOM dakyabTeTa Cya0BOKACHUS
[Tporokos Ne OT « » 20 T.
YHUCJIO MeCAI roma
[Ipencenarens coBeTa B.I1. YMpuxun
(U.0.Damunus)
Ha 3acenanuu xadenpol Du3MKU, XUMUHU U UHXKEHEPHOU rpaduku
(HauMeHOBaHHE Kadeapbl)
[Iporokoi Ne oT « » 20 T.
YHCII0 MeCSIL roj
3aBenyromuii kadeapoit C.B. Bukynos
(M.0.Damums)
CoraacoBana:

PykoBogutens paboueii rpynibl no pazpadorke OIIOII no cnenuaibHOCTH

26.05.05 «CynoBOXKICHUE»

K.T.H. , FO.H. Yepenanon

(ydeHas CTeTIeHb) (yueHoe 3BaHue) (N.0.Pamuns)



1. IlepeyeHb IUIaHHMPYeMbIX PpPe3yJabTATOB OOy4YeHHMS IO JMCHHILIHHE
(MOxyJII0), COOTHECEHHBIX ¢ IUIAHMPYEMBIMH Ppe3yJbTATAMH OCBOCHUS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

1.1. Ilenu oucuunnunul

L[CJ'II)IO JAUCHUITIINHBI ABJISACTCS obecnieueHne 0a30BOTO YPOBHA 3HAaHUU U YMGHI/IfI,
H€O6XO,ZIHMI>IX JJIA 00eCIeYeHMsI CIIOCOOHOCTH HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI
XUMHHU B HpO(l)E?CCI/IOHaHI)HOﬁ JACATCIIBHOCTH.

1.2. Ilepeuenv ghopmupyemvix KomnemeHyui

B pesynprare OCBOEHUS AUCHUILIMHBI (MOIYJsl) y OOYy4YaromIerocst JOJIKHBI
chOpMHpPOBATHCS  CIEAYIOMINE KOMIIETEHIIMH, BBIPAKCHHBIE Yepe3 pe3yJbTaT
oOydeHHs TI0O JWCHHUIUIMHE (MOAYJsi), KaK dYacTh pe3yJibTara OCBOCHUS
oOpa3oBarenbHOM nporpaMmmsl (nanee — OIT):

1.2.1. Obwexynomypusie komnemenyuu (OK):
Jucuunnuna He popmupyet OK

1.2.2. Obwenpogheccuonanvruvle komnemenyuu (OIIK):

Tanel
KoMmerenmust S — IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB
00yuyeHus M0 TUCHUILJINHE
KOMIIETEeHIMH
Hudp Conep:kaHue

3HaTh: OcHOBHBIE 3aKOHBI
OpraHN4YecKon u HEOPraHUYeCKOU
XUMHH, KIACCU(PUKALNIO U CBOHCTBO
Crocoben XHMUYECKHX DJIEMCHTOB, BEIIECTB U
MPUMEHSATH COCOUHEHMH, UX Ha3HAuCHUE M 00JaCTH
€CTECTBEHHOHAYYHBI MIPUMEHEHUS B TpodecCHOHATbHON

eu JIeSITEIbHOCTH.

OTIK-2 00IIIeNH)KEHEPHBIE -1 Ymern: Ucnonp3oBath OCHOBHEIE
3HAHUS, AJIEMEHTapHbIE METOJbl XMMHYECKOTO
QHAITUTHYECKHE WCCJIC/IOBAHUS TPU  PEIICHUU  3a]a4y
METO/IbI B npodeccnoHaNbHOMI JEATEIbHOCTH.
npodeccuoHanbHOM Baapners: HaBpikamu ~ Oe3omacHoi
JIeSITeIbHOCTH paboThl C XUMUYECKHUMH PEaKTUBAMHU H

00opyaOBaHUEM npu pelieHuu
npodeccCHoHANBHBIX 3a/au.
CnocobeH 3HaTh: OCHOBHBIE 3aKOHBI OPraHUYECKOM
MIPOBOJIUTH 1 HEOPTraHWYECKON XUMUH,
U3MEPEHUS U KJIaCCU(UKALIUIO U CBOMCTBO

OI1K-3 HaOJIIOIeHN, I-1II XUMHUYECKHUX DJIEMEHTOB, BEIIECTB U
o0OpabatbIBaTh U COCIUHEHMH, UX Ha3HAYEHHUE U 00JIaCTH
MIPEACTABISITh MIPUMEHEHUs B MPOECCHOHATHHON
HKCIIEPUMEHTAIIbHBIE JIeSITeIbHOCTH.

JAHHBIC Vmertn: Mcnoab30BaTh OCHOBHEIC




AJIEMEHTAPHBIE METOAbl XMMHUYECKOTO
WCCIICIOBAHUS TIPH PEIICHUH 3a/1a4
npoeCCUOHATLHOMN IeATEILHOCTH.
Biagers: HaBeikamu Oe3omacHOI
paboThI ¢ XUMUYECKUMU PEaKTUBAMH U
000pyI0BaHUEM TIPU PEIICHUH
npodeCCHOHATBHBIX 33/1au.

1.2.3. IIpogheccuonanvuvie komnemenyuu (11K):
HMucuumumaa He hopmupyet 11K

1.2.4. [Ipogeccuonanvnvie KomnemeHyuu npo@uis Ui CReyualusayuu
(IIKC):

Jucuunnuna He popmupyer [TKC
1.2.5. Komnemeumunocmu MK II[JIHB (KMK):
Hucnunnuna ve popmupyer MK ITJTHB (KMK)

2. Mecto aucUMIUVIMHBI (MOAYJfA) B CTPYKType 00pa3oBaTejbHOM
NPOrpaMMbl
JucuumiuHa (MOAyJb) peain3yeTcsl B paMKax 0a30BOM 4acTU

OCHOBHOM MpodecCHOHAIbEHON 00pa30BaTeIbHON MPOrPaMMBI.



3. OO0beM aMCHUIUVIMHBI (MOAYJisl)) B 3a4eTHBIX €IUHHLAX (3.e.) ¢ YKa3aHMeM KOJMYECTBA AKaJeMHYECKHX WJIH
ACTPOHOMMYECKHMX YACOB, BbIJIEJIECHHBIX HA KOHTAKTHYI0 PadoTy o0yyalwluuxcs ¢ mpemnojaaBartesieM (0 BHAAM y4eOHBIX
3aHSATHI) 1 HA CAMOCTOSITEJIbHYIO Pa0oTy 00y4arOIINXCs

Jns 3a04YHOMU dbopMBbI O0yUCHUS:
(O4YHOM, 3a0YHOM)
Bcero yacos Kypc 1
®opMBbI KOHTPOJIS Bcero 3.e. yp
B TOM YHCJIe
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4. Coaep:xxaHue TUCHUILIHHBI (MOYJIs1), CTPYKTYPUPOBAHHOE 10 TeMaM
(pa3aesiam) ¢ yka3aHHeM OTBEJEHHOI0 Ha HHUX KOJHMYECTBA aKaJeMUYeCKHUX
YacoB U BU/I0B YUeOHBIX 3aHATHI

4.1. Pa3zoenvl u memvl OucCUuUnIUHbLL (MOOYJIs) U MPYOOEMKOCHb NO BUOAM
YUeOHbIX 3aHAmUIL (8 AKAOEMUUECKUX uacax):

HaumeHoBaHue TeMbI Jlex Jlad IIp CpP
Ne (pa3nesa) QM CHUIINHBI
(Moay.st) (0] 3 (0] 3 (0] 3 (0) 3
1 cemecmp-ounas ghopma 006yueHus
Pa3zoen 1.
1 | «OcHOBHBIE 3aKOHBI 1 1 6
XUMHHN»
) Pazoen 2. 1 1 1
« CTpoeHne BenecTBa
Pa3zoen 3.
3 «XumMuueckas 1 2 20
TEPMOAUHAMMKA "
KHHETHKA»
4 Pazoen 4: «XuMudeckne 1 ) 20
CHCTEMBD»
BCEIO: 4 6 58

[Tpumeuanus: O — ounas popma oOydeHus, 3 — 3a04Has hopma 0OydIeHusI.
4.2. Cooepoicanue pazoenoe u mem OuCUUnNJIUHb
Pazoen 1. Ocnoenvie 3axonvt xumuu [1-4,9]

OcHOBHBIE 1€MW W 3ada4dl JUCLUMIUIMHBI, €€ CTPYKTypa MU CBsI3b C
JTUCIUTIIMHAMU B 00IIIeH CUCTEME TTOITOTOBKHU CIEITUATHCTA.

@OyHIaMEHTAIIBHBIE 3aKOHOMEPHOCTH XUMHM KaK TEOPETUYECKOU OCHOBBI
HOBBIX HAYKOEMKHX TEXHOJOTui. (OCHOBHBIE CTEXHOMETPUYECKHE 3aKOHBI.
OCHOBHBIE HAMPABJICHUSI TEXHUYECKOTO MTPOTrpecca B OTPACIIH.

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

Crpoenue atoma. KBantoBbie uncna. Pacnipenenenue 31eKTpOHOB M0 YPOBHAM
Y NOYPOBHSM. BinsiHre CBOMCTB XMMHYECKOTO 3JIEMEHTA B 3aBUCUMOCTH OT €T0
AJIEKTPOHHON KOH(UTYPAITHUH.

[Tepuonuueckuit  3axkoH J.M.Menneneesa CrpykTypa NEpUOAHYECKOMN
cucteMbl. [lepruoaMYHOCT, M3MEHEHHUsI CBOMCTB XHMHYECKHX JJIEMEHTOB M HUX
COEIUHECHUM.

Pazoen 3 Xumuuecxkan mepmoounamuka u kunemuxa [1-4,9]
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OHepreTuKka XHUMHYECKHX mpoueccoB. IloHATHE  TepMOAMHAMHYECKOMN
cucreMbl. Buuaer  cucrteM.  TepmoauHamMuyeckue  mapameTpbl  CUCTEMBI.
Knaccudukanuss TepMOIMHAMHUYECKUX MPOLECCOB. BHYTpeHHssT »Hepruss u
sHTaNbNUs. TermnoBeie 3pPEeKThl U UX HUCIOIB30BAHNE B XUMUYECKON TEXHOJIOTHUH.
Ontponus. OHeprusi ['md60ca. OCHOBHbIE 3aKOHBI TEpMOAMHAMUKH. CKOPOCTH
XUMHUYECKUX peakuuid CKOpOCTh XMMHUYECKUX PEAKUUN B TOMO- M T'€T€POTrE€HHBIX
cuctemMax. DakTopbl, BIUSAIOIIME HAa CKOPOCTh pPEAKUUN. 3aKOH JEHCTBYIOILUX
Macc 11t HeoOpaTtuMbix peakiuil. [IpaBuna Baut-I'odda. YpaBaenue Appenuyca.
Xumnueckoe u (pazoBoe paBHoBecue [loHATHE 00 OOpaTHUMBIX U HEOOPATUMBIX
peakiusax. XUMHUUECKOE paBHOBECHE. 3aKOH JCUCTBYIOMIMX Macc JJIsi 00paTUMBIX
peakuuii. PakTOphl, BIMAIOIINE HA XUMHYECKOoe paBHoBecue. [IpuHumn Jle-
[TaTemnbe.

Pa3zoen 4 Xumuueckue cucmemut [1-4,9]

Knaccudukanusa pactBopoB. CriocoObl BbIpaK€HUsI KOHLEHTPALMU PacTBOpA.
Teopus anekTponuTuyeckon aucconuanyu. CTENeHb U KOHCTAHTA JTUCCOLMALUN.
CnaOble U cuibHBIE 3J€KTpoJUThl. oHHOE mpou3BeneHue BoAbl. BomopoaHbIii
nokasaresb. Maaukatopsl. ['naponuns coseli. OCHOBHBIE THIIBI THIPOJIM3A COJICH.
Omnpenenenue pH B kaxaom tume. Crenenp ruaponnsa. GakTopsl, BIMSOLME HA
npouecc runponuza. OkuciauTenbHO-BOoccTaHOBUTENbHBIE peakuuun (OBP).
OcCHOBHBIE MOHATUSA JAaHHBIX peakiuil. CrteneHb OKHUCIEHHs. OKHUCIHMTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA JJIEMEHTOB M UX coeauHeHuil. Ilpasuiio
3JIEKTPOHHOrO OasiaHca B ypaBHMBaHMsIX OBP. Dnexkrpoxumuyeckue CUCTEMBI.
[ToHsiITHE DNEKTPOXMMHUYECKONM CHUCTEMBI. OJIEKTPOAHBIA NOTEHIMAT MeETasula.
DIEKTPOXUMHUYECKUI Pl HANPSDKEHUNA. XUMUYECKUE NCTOYHUKH DIIEKTPUUECKOTO
Toka. ['ambBanmyeckuii snemeHT. [lpunnun pabdotel. Pacuer DJIC. Kopposus
METAJUIOB. 3alllTa METAUIOB OT KOPPO3UH. AKKyMyJsaTopsl. Bunbl. [IpuHiumn
paboTHI.

4.3. Cooepicanue nadopamopuvix padoom

Ne paznena

HaunmenoBanue J1a00paTOPHBIX padOT WM AEJTOBBIX HIP
(TeMbl) TUCHUTIITUHBI

Beenenue B 1abopaTtopHblif npakTukyM. TexHnka 6€30MacHOCTH B
XuMHueckor Jnaboparopun. «OmpeneneHue SKBUBAJIEHTHOM U
aTOMHOM Macchl MeTauiay [5-8]

Paszoen 1: «OcHOBHEBIE
3aKOHBI XUMUMN»

Paszoen 2: «Ctpoenue

OCHOBHBIE CBOICTBAa HEOPraHUYECKUX COEUHEHUH [5-8]
BEILIECTBA»

Pazoen 3: «Xumuueckas CKOpOCTh XMMHYECKUX peakiuii [5-8]
TepMOJANHAMUKA U
KHUHETHUKa»

Pazoen 4: «Xumnueckne | OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITNH [5-8]
CHCTEMbBD»




4.4. Cooepocanue npaKkmuueckux 3aHAMuUI

He npenycMoTpenbl

4.5. Kypcoeoit npoekm unu Kypcoeas paboma

He npenycmoTpensl
4.6. Camocmoamenvhasa paboma. Konmpons camocmoamenvnoii pabomot

B camocrosTenbHyto paboTy oOOydaromMXcs BXOAWT TMOATOTOBKA K
7a00paTOPHBIM 3aHATUSIM IMYTEM HM3YyYEHUSI COOTBETCTBYIOIIETO TEOPETUYECKOTO
MaTtepuana, ohopmiIeHUs OTYETOB M0 pe3yJibTaTaM JabopaTOpHBIX padoTa.

KoHTposib caMocTosiTeIbHON pabOThl 00YYaIOIIUXCS OCYIIECTBISIETCS B
X0J1€ 3alIUThI JIJAOOPATOPHBIX 3aHITUN U MPU MPOBEACHUU UHIUBUAYAJIbHBIX U
TPYNIOBBIX KOHCYJIbTAIIUH.

5. @oHA OLEHOYHBIX MATEPHAIOB [IJIs IPOBEACHUSA IPOMEKYTOYHOH
arrecTalui 00y4aromUXcs M0 JMCHUILIMHE (MOTYJII0)

5.1. Ilepeuenv KomnemeHuuil ¢ yKazaHuem >IManoé ux opmuposanus 6
npouyecce 0C80€HUA 00pPA306AMENILHOIN HNPOZPAMMBL 8 HACHMU OUCUUNIUHbL
(mooynsn)

Tanbl HaumeHnoBanue
Kourpounpyemas HaunmenoBanue Tembl (pa3jaena)
KOMIIeTEeHIIUS (bopmuponanus AUCHUILIMHBI (MOZYJIs1) OUCHOMHOTO
KOMIIETEeHI[MH cpeacTBa
Pasnen 1: «OcHOBHBIE 3aKOHEBI
XUMHIY
I - | Paznen 2: «CtpoeHue BemecTa»
dopmuposanue | Pasznen 3: «Xummuueckas
3HaHMHI TEPMOJMHAMHUKA U KUHETHKa»
Pasnen 4: « XuMHU4YeCKHE CUCTEMBD»
OIK-2 3auer mo
NUCHUILINHE B 1
Pasnen 1: «OcHOBHBIE 3aKOHEBI cemecTpe
XUMHIY
II- Paznen 2: «CtpoeHue BemiecTBay
@opmuposanue | Paznen 3: «Xumuueckast
croco0HocTeM TEPMOJIMHAMHUKA U KUHETHKA»
Pasnen 4: « XuMHU4YeCKHE CUCTEMBD»
Pasnen 1: «OcHOBHBIE 3aKOHEI
XHUMHI)Y
1 - | Paznen 2: «CTpoeHue BelecTBa» 3auer 110
OIIK-3 ®opmuposanue | Pazgen 3: « Xumudeckas JTUCHUIUIMHE B 1
3HAHMI TEPMOJIMHAMHUKA U KHHETHKA» cemecTpe
Pasnen 4: « XuMHUUYECKHE CUCTEMBD»




Jransl HanmeHnoBanme
KonTposmpyemasi HaumenoBanmne TeMbl (pa3aesia)
¢popmupoBanus OLICHOYHOI'0
KOMIIeTeHI[UA AUCHUIJIMHBI (MOIYJIs1)
KOMIIeTeHIIUH cpeacTBa

Pazgen 1: «OcHOBHBIE 3aKOHBI
XUMUID»

II- Paznen 2: «CtpoeHue BeliecTBay

@®opmuposanue | Pazgen 3: «Xumuueckas

crocobHocTEl TEPMOJIMHAMUKA U KUHETHKA»

Paznen 4: « XuMndeckue CUCTEMED)

1II- Nurerparus
CIOCOOHOCTEH

Pazzen 1: «OcHOBHBIE 3aKOHEI
XAMUN

Paznen 2: «CtpoeHue BemecTsa»
Pazgen 3: «XumMmnueckast
TEPMOJIMHAMHUKA U KHHETHKA»
Pazgen 4: « XuMHYECKUE CUCTEMBIY

5.2. Onucanue nokazameneii u Kpumepuee oueHueanusn Komnemenuuﬁ Ha

Pas3jiuuHblX Imanax ux 4)0pmupoeanuﬂ, onucanue wkKajl oueHueanus

Hing JTanel HaumenoBa | Iloka3are
p ¢opmupoBanu HHUE JIH Kpurepun IMlkaJa
Kkomiie o | OICHOYHOI'O OLICHUBaAH OIICHUBAHUA OLICHUBAHUMA
Te]:lu“ KOMIIETCHIIUHN cpeacrea us
Hrorosas orneHka
«3a4YTEHO»
COOTBETCTBYET
KPUTEPUIO
OILICHMBAHHUS dTana
dbopmupoBaHus
1 3ager no KOMIICTCHI[HN JlmxoToMu4ecKas
OITK-2 (DOpMI/-IpOBa— JAUCHUIIIINH I/I:IOFOBBI «O0CBOECH). EIKaHa «3a4YTCHO
= eB 1 " 63.]'[.]'[ HTOFOB&?I OIICHKAa «HEC 3a4YTCHO»
HHE SHAHIH ceMecTpe «HE 3a4YTEeHO0»
COOTBETCTBYET
KPUTEPHUIO
OLICHMBAHMUS dTana
dbopmupoBaHus
KOMIIETCHIIUM «HEe
OCBOEH».
OTIK- II- 3aueT o VTOroBm: HUrorosas orienka JlmxoTomuueckas
P dopmupoBa- | AUCLMIUIMH 4 Ga «3aYTEHO» IIKaJia «3aYTEHO
HHUE eBl COOTBETCTBYET — «HE 3aYTECHO»




JTanel

¢opmupoBanu

A

KOMIICTCHIIMH

HaumenoBa
HHUE
OLIEHOYHOI'0
cpeacTBa

Iloka3arte
JIH
OIleHNBaH
us

Kpurepun
OlleHUBAHUA

Ixana
OLICHMBaHUS

cnoco0HoOCTER

cemecTpe

KPUTEPHIO
OIICHUBAHMSI dTamna
dhopMHUpOBaHHS
KOMIIETCHITNH
«OCBOEHY.
Hrorosas oneHka
«He 32YTeHO0»
COOTBETCTBYET
KPUTEPHIO
OIICHUBAHMSI dTamna
dhopMUpOBaHHS
KOMITCTCHITHH «HE
OCBOEH».

OIIK-

11I-

HNurerpanms
CHOCOOHOCTEN

3auer 1o
JACIIMIUIMH
eBl
cemMecTpe

Htiarossl
¥ Oaiut

Hrorosas oneHka
«32aYTEHO»
COOTBETCTBYET
KPUTEPHIO
OLICHUBAHMSI dTara
dhopMHUpOBaHKS
KOMIICTEHIHH
«OCBOEHY.
Hmoeosas oyenxa
«He 3aumeHo»
coomeemcmayem
Kpumepuio
OYEHUBAHUS IMANA
gopmuposanus
KOMNnemeHyuu «He
0CGOEH).

I[I/IXOTOMI/FICCKB.H
mIKaJa «3a4TCHO
— «HE€ 3a4TCHO»

OIIK-

I
Dopmuposa-
HUe 3HaHUll

3auer 1o
THACIATUIHH
eBl
cemecTpe

Hrorossl
# Oait

Hrorosas oneHka
«3a4TEHO»
COOTBETCTBYET
KPHUTEPUIO
OLICHMBAHUS dTara
dbopmupoBaHus
KOMITCTCHITUH
«OCBOCHY.
Hrorosas oneHka
«HE 3aYTEHO»
COOTBETCTBYET
KPHUTEPUIO
OLICHUBAHUS dTara
dbopmupoBaHus
KOMITCTCHITHH «HE
OCBOCHY.

JlmxoToMuueckas
LIKaJa «3a4TeHO
— «HE 3aYTEHO»
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JTanel

¢opmupoBanu

A

KOMIICTCHIIMH

HaumenoBa
HHUE
OLIEHOYHOI'0
cpeacTBa

Iloka3arte
JIH
OIleHNBaH
us

Kpurepun
OlleHUBAHUA

Ixana
OLICHMBaHUS

1I-
Dopmuposa-
Hue

cnocobrocmen

3adeT 1o
THUCHHUILIMH
eBl
cemecTpe

Htorosel
# Oamn

HUrtorosas orienka
«3a4TCHO»
COOTBETCTBYET
KPUTEPUIO
OLICHUBAHMS dTaIa
¢dbopmupoBaHus
KOMITETEHIIUN
«OCBOCHY.
HUrtorosas ornienka
«HE 3a4TCHOY
COOTBETCTBYET
KPUTEPUIO
OLICHUBAHMS dTala
(dopMupoBaHUs
KOMITETEHIINU «HE
OCBOCHY.

JluxoTomMuueckas
IKana «3a4TeHo
— «HE 3aYTCHO»

OIIK-

11I-

Hnmeepayus
cnocobrocme

3ader 1o
JUCLUILINH
eBl
cemecTpe

Htorosel
# Oain

HTtorosas oneHka
«3aYTCHO»
COOTBETCTBYET
KPUTEPHIO
OLICHMBAHUS dTara
(bopMupoBaHUs
KOMITETCHIIH
«OCBOECH.
HTorosas oreHka
«HE 3aYTEHO»
COOTBETCTBYET
KPUTEPHIO
OLIGHUBAHMsI JTarna
(dbopMupoBaHUS
KOMIIETEHIIH «HE
OCBOEHY.

I[I/IXOTOMI/FICCKB.H
mIKaJa «3a4TCHO
— «HE€ 3a4TCHO»

5.3. Tunoegwie

Heo0xoo0umole
Xapakmepuzyrouiux Imansl

onsa

KOHmMpOJibHble

OUEeHKU

3HAHUI,

3a0aHuUA

unu
YMEHUuu u

UHbLE
(unu)
dopmuposanua Komnemenuyuii 6

mamepuaiibl,
HAae6blKoE,
npouecce

0C80CHUA 00PA306AMETbHOU NPOCPAMMDL

Komnerenuust OIIK-2  «CnocobeH NOpUMEHSTh €CTeCTBEHHOHAyYHbIE U
OOLIEMHKEHEPHbIE 3HAHUA, AaHAIUTHYECKHE METOAbl B MpodeccuoHaIbHOM
NEATEITbHOCTI

Iman I-Dopmuposanue 3nanuii, Iman II- Popmuposanue cnocobrocmell
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Tunoewle e6onpocsvl no aMCZ/;M}’lJZMHe

1.

(O8]

OCHOBHBIE 3aKOHBI XMMHH. 3aKOH COXPAaHEHUS MacChl BELIECTB. 3aKOH
NOCTOSTHCTBA COCTaBa. 3aKOH ABOrapo M €ro CIEACTBHS. 3aKOH
SKBUBAJIEHTOB. OmpeaeneHne 3KBUBAJIEHTHBIX MacC MPOCTHIX U CIIOAKHBIX
BEILIECTB.

Teopun ctpoenus aroma Pesepdpopna um bopa. CocraB aroma.
OTHOCHUTENBbHASI ATOMHAs Macca 3JIEMEHTA.

KBanToBbIe uncia.

Pacrnipenenenue 35eKTpOHOB MO SHEPTETUUECKUM YPOBHSIM U MOyPOBHSIM.
[Ipraumn [aymm. [IpaBuno Xynna. [IpaBuno Kneukosckoro.

[Tonsitue 06 s- , p- ,d- ,f- snmemenTtax. XapakTep COCIUHCHHA WMHU
00pa3yeMmbiX.

[Tepuonuueckuii 3akoH. CTpyKTypa nepuoanyeckoi cuctemsl. [Tonstue o
rpyImmax, NOArpyImax 1 nepuoaax.

HepI/IOHI/I‘{GCKOe W3MCHCHHUE CBOMCTB XMMMYECKHUX JJIEMECHTOB B rpymaiax u

10.

11.

12.

13.

14.

[IepUOAaX: 3apsAl sAapa; paguyC aTroMa; SHEPrus HOHU3ALMHU; JHEprus
CpOACTBA K OJIEKTPOHY; DJIEKTPOOTPULATEIBHOCTh, OKHMCIHUTEIBHO-
BOCCTaHOBUTEIIbHBIE CBOMCTBA.

[lomaTne o0  BHyTpeHHEW »HHepruu  cucTeMbl. [lepBelii  3aKOH
TepMOJAMHAMHUKU. Ero mnpuMeHeHue [Uisi HM30XOPHBIX U M300apHBIX
ITPOLIECCOB.

IToustne o0 »HTanbnmu. 3akoH I'ecca m ero ciaeacrsud. lloHarme o
TEIJIOTaX 00OPa30BaHUs CIOXKHBIX BEIIECTB. PacueT n3MeHEeHUs! SHTaJIbIINU
MIPU XUMUYECKUX PEaKIUX.

[Tonsitue 00 »HTpomMu. BTOpoil M TpeTwii 3aKOHBI TEPMOIUHAMUKH.
CranpmapTHass »HTpoIMs BellecTBa. Pacduer W3MEHEHUs SHTPONHH
CUCTEMBI.

[TonsitTue 006 wu300apHO - H3OTEpMUYECKOM TmoTeHimane. (OCHOBHOE
YPaBHEHHE TEPMOAUHAMUKHU. YCIOBHS BO3MOXHOCTH  IIPOTEKaHUs
nporuecca. Pacuet uamenenust ceo0oaHoM sHeprun ['mdoca.

Xummnyeckass knHeTrka. CKOpOCTh XUMHUUECKON pEaKIIMd B TOMOTEHHOU U
TETEPOreHHON CUCTEMAX. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIIUH OT
KOHUEHTpauu. DU3NYECKUIl CMBICI KOHCTAHTHI CKOPOCTH XMMHUYECKOU
peaKkuuu.

BimsHue temmepaTypbl Ha CKOPOCTh XHMHYECKOW peakuuu. [IpaBuio
Bant-T'opda u temneparypusiii kodpdumuent. Teopuss Appenuyca.
3aBUCHUMOCTh CKOPOCTH XMMUYECKOW PEAKIIMU OT YIHEPTUH AKTUBALUU.
Karanu3z. OcHOBHbIE TOJIO)KEHUSI TEOpUM  Kartaiu3a. MexaHu3Mm
TOMOTE€HHOT'0 U T€TEPOre€HHOT0 KaTaIn3a.

[TonsiTue 00 oOpaTUMBIX pEaKIUSIX U XUMHUYECKOM PaBHOBECHM. 3aKOH
AecTByomMX Macc 1 oOpaTuMbIXx cucTeM. CBSI3b KOHCTaHTBI
pPaBHOBECHUS C TEPMOJIUHAMUYCCKUMU (QYHKITASIMH.
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15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

26.

27.

28.

29.

30.

31.

32.

[Tpunuun Jle-lllarense. BiusHue WM3MEHEHUS TEMIIEPATypPhl, JaBJICHUS,
KOHIIEHTPAI[MHU BEILIECTB HA CMEILICHHE PAaBHOBECHUSI B CUCTEME.

OO6mas xapakTepuctuka pacTBopoB. CrocoObl BbIpAXKEHUSI KOHIIEHTpaIUi
PacTBOpPOB.

TepmoanHaMuKa MPOLIECCOB pacTBOpeHus. BrnusiHue TeMmeparypel u
JIaBJICHUS HA PACTBOPUMOCTH BEILIECTB.

KonnuratuBable CBOMCTBA HEaIbHBIX pacTBOpoB. 3akoH Bant - 'odda.
3akoH Payns u ero cienctBus. CnocoObl ompeneraeHus: MOJEKYJISpHOU
Macchl PACTBOPEHHOTO BEILIECTBA.

[Tonsitue 00 anekTponuTax. Teopusi ANEKTPOIUTHUECKON TUCCOIUAIIU.
OO0mMit NpUHLUIN TUCCOIUAIUMU. DIEKTPONUTHl. OCHOBHBIE TMOJOKEHUS
TEOPUU DIICKTPOIUTHUECKON Aucconuanuu. Juccouuanusi KUCIOT (0IHO-
U MHOTOOCHOBHBIX), OCHOBaHHMH (OJTHO- W MHOTOKHCJIOTHBIX), COJeH
(cpenHuX, KUCIIBIX, OCHOBHBIX).

KosmuratuBHble CBOMCTBa PacTBOPOB JJIEKTPOJUTOB. M30TOHMUYECKUU
ko3pdunment. Crenensb aucconuanuu. [loHATHE O CUIBHBIX U ClA0BIX
ANEKTPOJIUTAX.

Cnabpie anektponuTsl. KoHcTaHTa aucconuanuu. 3akoH pa30aBIIeHHS
OctBanpaa.

CunbpHBIE BJEKTPOJIUTHL. AKTHUBHOCTH HOHOB. lIoHATME O Kaxyluencs
CTEIEHH JIUCCOLINAIUY.

Nonnoe npousseaeHue Boawl. [lokazarens Bogopoaa. THAMKATOPHI.
NonHO-00MEHHBIE pEaKIMU B PACTBOpPAX AJICKTPOJIUTOB. Y CIOBHUS
HEOOPATUMOCTH HOHHO-OOMEHHBIX PEaAKIIUH.

XKecrtkoctb Boabl. Bpemennas u nocrosinHasi. CriocoObl yCTpaHEHUS .
I'unpomusz  coneit. OOpatumocth ruaponu3a. CreneHb THAPOJIH3A.
Koncranta rugpommsa. VYcioBus ycuineHus ruaponusa. [ uaponus
PAa3JIMYHBIX THUIIOB COJIEH.

OxkucnutenbHO-BoccTaHOBUTENbHBIE peakiuu (OBP). Ilonsitue o crenexnu
OKHUCJICHHS], OKUCIIUTEIISIX U BOCCTAHOBUTENSIX. BakHel e OKUCIUTENN U
BOCCTAHOBUTEH.

Metoapl COCTaBJICHUS YpPAaBHEHUN OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakuuii. OBP B pasmnunbix cpenax. Tumnsr OBP.

Teopust 3MEKTPOJHBIX MOTEHUHUANIOB. YpaBHeHne HepHcra. Onpenenenue
CTAHJAPTHBIX 3JIEKTPOJIHBIX MOTEHIUAJIOB. YCTPOMCTBO BOJOPOIHOTO
3JeKTpoaa. P HanpsyKeHU MEeTalIoB.

["anbBaHMYECKHE AJIEMEHTHI. YCTPOWMCTBO W NPHUHIMMI paboThl. Pacuer
S/C.

DIIEKTpOJIn3 B pacruiaBax u pacTBopax AIEKTPOJIUTOB.
[TocnenoBaTenbHOCTh MPOLIECCOB, MPOTEKAKIIMX HA AHOAE M KaTOE.
3akonbl dapanes. PacueT o0beMa U Macchl BEIIECTB, BBIICIUBIIUXCS MPU
anektponuse. [I[pumMeHenue anexkTponnsa.

Koppo3uss wmetamioB. Xwumuueckasi, anekTpoxumudeckas. CrnocoOsl

3aIATHI METAJJIOB OT KOPPO3HH.
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33. Axkymymsatopsl. Kucnorssle. [llenounsie. [Ipuniumn paboTsl.

Tunoswie 6omnpocel Kk 3awume 1a6OPAMOpHOU pabomsi «Onpeoenenue

OKBUBAJICHMHOU U AMOMHOU MACCbL MEMAajiiay

1.

2.

I{aTL OIIPCACIICHUC IIOHATHUC OSKBUBAJICHTA, SKBHUBAJICHTHOM MAacCChl
COCIMHCHU.

IIo kakum (bOpMYJ'IaM PaCCUYUTHIBAIOTCA  OKBHUBAJICHTHBIC  MACCHI
Pa3INYHbIX COGHHHGHHﬁ?

3aKOH PKBUBAJICHTOB.

Tunosvle sonpocwi k 3awume nabopamopnou pabomwvl «OcHO8HblE c80liICMBA

HeopeaHu4dYecKux COCOUHEHULY

1. Ilo kakoMy mpU3HAKY BEUIECTBA JCNISATCS HA IPOCTHIE U CIOKHBIE?

2. Kakme coenmHeHUs SABISIOTCS okcugamMu? OKcHIOBI METAJUIOB H
HeMeTayioB. KucnoTHeie, mienounble, amdoTepHbie. OxapakTepu3oBaTh
UX CBOMCTBA

3. Kakue coenuHeHUs ABISAIOTCS TUApokcuaaMu? OTiauyue mIeaodeil oT
rugipokcuaoB? OxapakTepu3oBaTh UX CBOMCTBA

4. Kakume coeauHEHHs SABISIOTCS Kucioramu? OxapakTepu3oBaTh UX
CBOMCTBA

5. Kakue coenunenus aBisiroTcs consamu? CpenHue, KUCIOTHBIE, OCHOBHBIE
conu. OxapakTepru30BaTh UX CBOKMCTBA

Tunosvle 6onpocvl K 3awume J1aOOPAmMoOpHoOU pabomol «Cxopocmb
XUMUYECKUX PeaKyuli»

1. Jlate ompeneneHue CKOPOCTM XUMHYECKOM peakuud B TOMO- H
reTepOreHHbIX CUCTEMAX.

2. 3aKoH JIEHCTBYIOIIMUX MACC JIJI1 HEOOPATUMBIX PEAKIIUA.

3. Teopus AppeHuyca. JHEprus aKTUBALIUU.

4. IlpaBuno Bant-I'odda. TemnepaTypHblil KO3 (HULIHUEHT.

Tunosvie onpocwvl Kk 3awume aabopamopHou pabomsi  « OKUCIUMENLHO-

soccmaHosumelbHble peaKkyuu)

l.

UeM 0TIMYA0OTCS] OKUCIUTETBHO-BOCCTAHOBUTENIBHBIE PEAKIIUU OT APYTUX
XUMUYECKUX PEAKINN?

Kakue BeniecTBa Ha3bIBalOTCS OKUCIUTENSIMU, @ KAKWE BOCCTAHOBUTEISIMU?

Kakue cBOiICTBa — OKUCIUTENIbHBIE UJIM BOCCTAHOBUTEIBHBIE — MOTYT
NpOoSIBIATH coenuHeHus: Mapraniia KMnOy4, MnO,, Mn(OH),?

Kak u3MeHsIt0TCs CTENEeHN OKUCIICHHS] OKUCIUTENS U BOCCTAHOBUTENSA?

Kakue crenenu oKUCIeHHs IO 3HaKy MOTYT UMETh METaJIbl U HEMETAILJIbI B
CBOUX COCIUHEHUAX?
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5.4. Memoouueckue mamepuannl, onpeoenaougue npoueoypsvl OUeHUBAHUA
3HAHUU, YMEHUIl, HAGbIKOE u (uau) onvima OeameabHOCHU,
Xapakmepuzyruiux Imansvt opmMuposanus KOmMnemeHyuil

3ader MO MUCUUIUIMHE HAMpPAaBJIEH HA OLICHKY 3HAHWM, YMEHHM U HaBBIKOB,
XapaKTEepU3YOLINX OCBOCHHE OIIK-2 «Cnocoben IIPUMEHSTH
€CTECTBEHHOHAYYHBIE W OOIICHHKEHEPHBIC 3HAHMS, aHATMTUICCKUE METOJIBI B
poeCCUOHATTEHOM IESITEIIBHOCTI

3ader MO AUCUMIUIMHE CTABUTCS MO UTOramM padoThl oOydyaromierocs B
TEYECHUE CEMECTpPA, BHIPAKEHHBIM B BHJIC BBIINOJIHEHUS KOHTPOJBHBIX padoT,
BBITIOJTHCHHSI M 3AIUTHI JJAOOPATOPHBIX PadOT.

6. IlepeyeHb OCHOBHOW ¥ JONOJHUTEJILHOW Y4YeOHOW JHUTEPATYypPbI,
HEe00X0UMOI1 111 OCBOCHHUSA TUCIMILIMHBI (MOLYJIA)

a) OCHOBHAs y4eOHasi JIUTepaTypa

1. Pocun, M. B. OOmas u Heopranuyeckass xumusi. COBpEMEHHBIN KypcC
[DnexTpoHHBIN pecypc]| : yueOHOoe nmocodue aisi 6akaaaBpoOB U CHEIUATUCTOB :
anexktponHas konusi / U. B. Pocun, JI. JI. Tomuna. - M. : FOpaiit, 2013. - 1338 c.
: ui.- CereBoit pecypc. OTKpbIBaeTcs ¢ ucnojb3oBanueM Adobe reader Bepcun
9.0 1 HOBeE.

2. I'munka, H.JI. 3agauu u ynpakaeHus no oOuieit xumuu : yue6. nmocodue / H. JI.
I'munka. — u3n. crep. — M. : UaTterpan-Ipecc, 2001. — 240 c.

0) nonoJIHMTeIbHAsA Y4eOHas JuTeparypa

3. I'muuka, H.JI. O6mas xumus : yue0. nmocooue / H. JI. I'muaka. — Uzn. 30-e,
uctp. — M. : Unrerpan-Ilpecc, 2008. — 728 c. : ni.

4. KopoBun, H.B OO6mas xumus : yyeOHUK miia crygeHToB By3oB / H. B.
KopoBun. — 5-¢ u3zn., crep. — M. : Beicmias mkona, 2004. — 557 c. : un. —
(IToGenuTenb KOHKYpca Y4€OHUKOB).

7. Meroanueckue YKasaHusi ISl O0y4alOIIUXCSl IO OCBOCHMIO
AUCHUILIUHBI (MOIYJIs1)

5. BurBununa, I'H OO6mas xumus: 1a00paTOpHbIA TPAKTUKYM [ DIEKTPOHHBIN
pecypc] : / I'. H. ButBununa ; M-Bo tpancn. Poc. ®eneparuu, @esi. areHTCTBO
Mop. u ped. Tpancnopta, DbOY BIIO "HoBocub. roc. akaa. BOJHOTO
tpaHcnopta". - HoBocubupck : HI'ABT, 2012. - 70 c. - CereBoit pecypc.
OTtkpeiBaetcs ¢ ucnosb3zoBanueM Adobe reader Bepcuu 9.0 u HOBee.

6. Spocmnarnesa, A.C. JlabopaTopHsIil mpakTukyM. OOmas Xxumusi. XuMus BOJIbI /
A. C. dpocnasuesa ; M-Bo tpancn. Poc.®@exneparuu, @I'OY BITIO " HI'TABT ".
- HoBocubupck : H'ABT, 2007. - 78 c.
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7. Kao6wmmera, B. U. Ilpaktukym no oprannueckoit xumuu / B. 1. KaGpimena ;

M-Bo tpancn. Poc. ®enepanun, HoBocuO. akaz. Boj. TpaHcm. - HoBocubupcek :
HI'ABT, 2004. - 28 c.

8 Ilepeuenn Y4€eOHO-MeTOANYEeCKOro o0ecrmeyeHus A
CaAMOCTOSITEJILHOM Pad0THI 00yYAIOIIUXCH 10 TUCHHUILINHE (MOAYJII0)

8. 'munka, H. JI. 3agaun u ynpaxHeHus no ooiiei xumuu : yueo. mocoodue / H. JI.
I'munka . - 25-e u3g., crep. - M. : Uarerpan-IIpecc, 2000. - 240 c.

9 IlepedyeHb pecypcoB HHPOPMANUOHHO-TEJTEKOMMYHUKALIMOHHOM CETH
"UnrepHer'" (masee - cerb '"'HHTepHeT'), HEOOXOAUMBIX /Jisi OCBOCHHUS
AUCHHUILIAHBI (MOIYJIs1)

9. KoncnekT nekuuit mo oouieit xumuu asist ctyaeHToB 1 kypcea [Teker]\
[DnexTpoHHBIN pecypc]. - Pexxum goctyma: http://gigabaza.ru/doc/70420.html,
CBOOOJTHBIN. — 3arj. ¢ 3KpaHa

10 Ilepeyenbr WHGPOPMANMUOHHBIX TEXHOJOIWH, HCIHOJb3yeMbIX MpPH
OCYLIECTBJICHMH 00pa30BaTeJIbHOI0 IMpoLecca Mo AUCHUIVIMHE (MOAYJII),
BKJIIOYAsl MepeYeHb IMPOrpaMMHOr0 odecrnedyeHUs: M HMH(OPMANUOHHBIX
CIMIPABOYHBIX CHCTEM (MPH HEOOXOAUMOCTH)

— [laker mpuxiIaaHbIX OQUCHBIX MPOTPaMM, BKIIIOYAIOMIMN B ce0Sl TEKCTOBBIN
mpoiieccop, cpeacTBa mpocMoTpa pdf-daityio u cpenctBa paboThl ¢ TpadUKO.

— Koncynperanuonno-npaBosas cucrema «Koncynbrant [Lmrocy.

— DnekTpoHHO-0ubnoTeuHas cucreMa «Jlaub» https://e.lanbook.com/.

11 Onucanme MaTepHAJIbHO-TEXHHYECKOW 0a3bpl, HeOOXOAUMON s
OCyIleCTBJIEHHsI 00Pa30BaTEJIBLHOI0 MpoLecca Mo AUCIUIIMHE (MOYJII0)

HaumenoBaHnue CICHUATUIUPOBAHHBIX

N . IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA
ayMTOpHii, KaOUHETOB, JIabopaTopuii

HabGop neMoHCTpallMOHHOTO OOOpYZOBaHUS H

VYyeOHast ayIuTOpus AJIs IPOBEICHHS y4eOHO-HAITIAAHBIX TOCOOMH, B TOM 4YHCIE:

3aHATUH JTEKIMOHHOTO THIA Iocka yueOHasl, MYJIbTUMEIUUHBIA TPOEKTOp,
SKpaH MPOCKIUOHHBIMN.

VYyebHas ayTuTOpHs JJIs TPOBEACHUS JlaGopaTtopust ocHalieHa He0OX0AMMBIM

TPYIIIOBBIX U UHIUBUIYATHHBIX 000pyI0BaHNEM U pEaKTHBAMHU

KOHCYJIbTalui (TJ1aBHbBIN KopItyc, ayn 313)

VYuebHas ayIuTOpUs Ui TPOBEIECHUS JlaGopaTopus ocHalieHa HEOOXOJUMBIM

TEKYILETr0 KOHTPOJIS U TPOMEXYTOUHON 000pyI0BaHNEM U peaKTUBAMHU

aTTecTanuu (TJ1aBHBINA Kopityc, ayz 314)

VYuebHas ayTuTOpHS I IPOBEACHUS JlaGopaTtopust ocHalieHa He0OX0MMBIM
1a00paTOPHBIX 3aHATHM (TJIABHBIA KOPITYC, | 000pYyJOBaHUEM U PEaKTHBAMH
ayn. 313)
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http://gigabaza.ru/doc/70420.html
https://e.lanbook.com/

HanmeHnoBaHme CIICIUATU3UPOBAHHBIX

. . ITepeyenb 0CHOBHOTO 000PYAOBAHMA
ayuTOpHii, KaOUHETOB, JIaOopaTOpPHil

VYyeOHas ayIuTOpHS JJIs TPOBEACHUS JlaGopaTtopust ocHaleHa He0OX0IMMBIM

n1abopaTOPHBIX 3aHITHIA (TTIABHBIA KOPIYC, | 000pYIOBAaHUEM M PEAKTUBAMU
ayn. 314)

Y4eOHast ay TuTOpus st KommbroTepHasi TEXHUKA C POTPAMMHBIM
CaMOCTOSITEIILHOU Pa0OThI 00yUarOMIUXCS | 00ECIIeYeHUEM U BO3MOXKHOCTHIO BBIXO/IA B CETh
(rmaBHBIN KOpHyC, aya. 320) «uTepreT»
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