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1. IlepeyeHb IUIaHHMPYeMbIX PpPe3yJabTATOB OOy4YeHHMS IO JMCHHILIHHE
(MOxyJII0), COOTHECEHHBIX ¢ IUIAHMPYEMBIMH Ppe3yJbTATAMH OCBOCHUS
o0pa3oBaTeJbHON 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 (MOIYJsI) y OOYy4YaromIerocst JOJIKHBI
chOpMHPOBATHCS  CIEAYIOMINE KOMIETEHIIMH, BBIPAKCHHBIE dYepe3 pe3yJbTaT
oOy4yeHHs TI0 JWCHHMIUIMHE (MOAYJs), KaK dYacTh pe3yJibTara OCBOCHUS
oOpazoBarenbHOM nporpammsl (nanee — OIT):

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

1.2.2. Obwenpogheccuonanvrvie komnemenyuu (OIIK):

JTanbl
Ilepedyenb NJIaHUPyeMBIX pe3yJbTATOB
Komnerenuus ¢popmupoBanus
00y4eHMsl 10 JUCHMILINHE
KOMIIeTeHIINH
MIudp Conep:xaHue
3naTh: OCHOBHBIE 3aKOHBI OpPraHUYECKON U
Crioco6eH PHMEHSTH HGOPF&HI/I‘I@CKOFI XMMUH, KIacCUPUKALUIO H
€CTECTBEHHOHAYHHbIE CBOHCTBO XMMUECKHX IICMEHTOB, BELIECTB 1
I OBIIEHHIKEHEpHbIE COEIMHEHMH, WX Ha3HAUYeHHE W o6naCT1:I
3HAHW, IPUMEHEHUS B npogecCHOHANTBEHON
AHATHTHYCCKIE -1 JesITeIbHOCTH.

OIlIK-2 METOIEL B Ymers: Hcnons3oBaTth OCHOBHBIE
MPOdeCCHORATBHOI 3JeMEHTapHbIe METO/IBI XUMHYECKOTO
eATENBHOCTH HCCIIEI0BaHUS npu peieHnn 3a1a4

npodeccuoHanbHON NeSITENbHOCTH.
Baanerb: HaBbikamu Oe3omacHoii paboOTHI C
XUMUYECKHMH PEaKTHBAMU M 000pYyI0BaHUEM
[IPH peHIeHUH PpodheCcCHOHAIBHBIX 3aau.
Crioco0eH npoBOIUTH 3narh: CnocoObl U3MEpeHHs MapaMeTpoB
M3MEpEeHHs U TEXHUYECKUX KHUAKOCTEH, HCIONB3YEMBIX B
HaOII0IEHUS, I mporecce SKCIITyaTaIiuu CYJIOBOTO

OIIK-3 | obpabaTsiBaTh U 3JIEKTPOOOOPYIOBAHHS U CPEJICTB aBTOMATHKH
MIPEJICTaBIATh u  crnocoObl  obecrieueHuss  TpeOyeMbIX
JKCTIEPUMEHTAIbHBIE MapaMeTpPOB TEXHUIECKHUX JKUIKOCTEH.
JTaHHBIE




1.1.3. Ilpogheccuonanvrvie komnemenyuu (I1K):

ITanbl
Komnerenuus ¢dopmupoBanus
KOMIIeTEHIINHU

Ilepedyens NiaHUpPyeMBbIX pe3yJbTATOB
00y4eHMsI 110 JUCHMILINHE

HIudp Conep:xaHue

CnocobeH 3uatb: BosznelicTBue 3KCIUTyaTalluOHHBIX
pa3paboTaTh MPOEKTHI MaTepualioB, PacTBOPOB JJIEKTPOIUTOB U
00BEKTOB TEXHUYECKUX JKUIAKOCTEH Ha OKPYXaIOLIyIO
npoheCcCUOHANTBHOMN cpeny.

JIeSITEIBHOCTH C Croco0BI 3aIUThl METALIOB OT KOPPO3UH U
y4eToM (DI3UKO- CMSITYSHHE )KECTKOM BOJBI.

TEXHUYECKUX, 1
MEXaHUKO-
TEXHOJIOTHYECKHX,
3CTETUYCCKHUX,
3PrOHOMHUYECKHUX,
SKOJIOTHYECKUX U
SKOHOMHYECKHX
TpeOOBaHUIA

[IK-22

1.1.4. Ilpogpeccuonanvuvie komnemenyuu npogunsa unu cneyuanuzayuu (IIKC):
Jucuunnuna He popmupyer [IKC

2. Mecto aucUMIUVIMHBI (MOAYJfA) B CTPYKType 00pa3oBaTejbHOM
NPOrpaMMblI
JucuuminHa (MOyJb) peaiu3yeTcsl B paMKax 0a3oBoM 4acTH

OCHOBHOM MpoQeccCHOoHaAIbHON 00pa30BaTeIbHON NPOrpaMMBbl.



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

st OYHOM dbopMbI 00yUEeHHS:
(O4HOM, 3204HON)
DopMBI KOHTPOJIA Bcero wacos Bcero 3.e Kype 1
p p B TOM 4YHCJIe e Cemectp 1 Cemectp 2
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4. Coaep:xxaHue TUCHUILIHHBI (MOYJIs1), CTPYKTYPUPOBAHHOE 10 TeMaM
(pa3aesiam) ¢ yka3aHHeM OTBEJEHHOI0 Ha HHUX KOJHMYECTBA aKaJeMUYeCKHUX
YacoB U BH/I0B YUeOHBIX 3aHATHI

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

[Tpumeuanus: O — ounas popma oOyueHus, 3 — 3a04Has popma 0OydeHusl.

HaumeHoBaHue TeMbl Jlek Jlad Ip CpP
Ne (pa3nesia) QM CHUIINHBI
(Moay.st) (0] 3 (0] 3 (0] 3 (0) 3
1 cemecmp-oynas ghopma 0b6yueHus
Pa3zoen 1.
1 | «OcHOBHBIE 3aKOHBI 2 4 4
XUMHH»
) Pazoen 2. 4 ) 6
« CTpoeHne BenecTrBa
Pazoen 3.
3 «XumMu4eckas 10 10 16
TEPMOAUHAMMKA u
KHHETHKA»
4 Pazoen 4: «XumMudeckune 14 14 18
CHCTEMBD»
BCEIO: 30 30 44

4.2. Cooepoicanue pazoenoe u mem OuCUUNJIUHbG
Pazoen 1. Ocnoenvie 3axonvt xumuu [1-4,9]

OcHOBHBIE 1€MW W 3ada4dl JUCLUMIUIMHBI, €€ CTPYKTypa H CBsI3b C
JTUCIUTIIMHAMY B 001N CUCTEME TTOITOTOBKHU CIEITUATHCTA.

DyHIaMEHTAIBHBIE 3aKOHOMEPHOCTH XUMHHM KaK TEOPETUYECKON OCHOBBI
HOBBIX HAYKOEMKHX TEXHOJOTMH. (OCHOBHBIE CTEXHMOMETPUUYECKHUE 3aKOHBI.
OCHOBHBIE HAMPABJICHUSI TEXHUYECKOTO MTPOTrpecca B OTPACIIH.

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

Crpoenue atoma. KBantoBbsie uncna. Pacnipenenenue 31€eKTpOHOB M0 YPOBHSAM
Y NIOJYPOBHSIM. BinsiHre CBOMCTB XMMHYECKOTO 3JIEMEHTA B 3aBUCUMOCTH OT €T0
AJIEKTPOHHON KOH(UTYPAITHUH.

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

Pazoen 3 Xumuueckan 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 BbIpaKEHHUS KOHILIEHTPALlMK PacTBOpA.
Teopus snexkTponuTuyeckor aucconuanyu. CTENeHb U KOHCTAHTA JTUCCOLMALUN.
Cnabble U cuibHBIE 3J€KTpoJUThl. loHHOE mpou3BeneHue Bojabl. BomopoaHblii
nokasaresb. Maaukatopsl. I'naponus coseli. OCHOBHBIE THUIIBI THIPOJIU3A COJICH.
Omnpenenenue pH B kaxaom tume. Crenenp ruaponn3a. OakTopsl, BIMSOIME HA
npouecc runaponuza. OkuciauTenbHO-BOccTaHOBUTENbHBIE peakuuun (OBP).
OcCHOBHBIE MOHATUSA JAaHHBIX peakiuil. CreneHp OKHUCIEHHs. OKHUCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA JJIEMEHTOB M UX coenuHeHuil. Ilpasuiio
3JIEKTPOHHOTrO OasiaHca B ypaBHMBaHMsIX OBP. DnektpoxuMuyeckue CUCTEMBI.
[ToHsITHE DNEKTPOXUMHUYECKON CHUCTEMBI. OJIEKTPOAHBIA NOTEHIMAT MeETajula.
DIEKTPOXUMHUYECKUH AT HANPSDKEHUNA. XUMUYECKUE NCTOYHUKH DJIEKTPUYECKOTO
Toka. ['ambBanmyeckuii snemeHT. [lpunnun pabdotel. Pacuer DJIC. Kopposus
METAJUIOB. 3allliTa METAUIOB OT KOPPO3UH. AKKyMyJsaTopsl. Bunbl. [IpuHiumn
paboTel. [IpuroroBieHne AMEKTPOIUTOB, UCIIOIB3YEMBIX B aKKyMYJIATOPaX.

Bo3snerictBue JKCIUTYaTallMOHHBIX MaTeprUaJIOB (HedTeconepkalmux
MaTepuasoB, ANEKTPOIUTOB, pACTBOPUTEIIECH) Ha OKPYKAIOLIYIO Cpeay.

4.3. Cooepicanue nabopamopuvix paoom

Ne paznena

HaunmenoBanue J1a00paTOPHBIX padOT WM AEJTOBBIX HIP
(TeMBbl) TUCHUTIITHHBI

BBenenue B nabopaTopHblif MpakTUKyM. TexHHMKa 0e30MacHOCTH B
XUMHYecKol jaboparopun. «OnpeneneHue SKBUBAICHTHOM WU
aTOMHOM Macchl MeTajuiay [5-8]

Paszoen 1: «OcHOBHEBIE
3aKOHBI XUMUMN»

Pa3zoen 2: « Ctpoenue . .
OCHOBHBIE CBOICTBAa HEOPraHUYECKUX COEAUHEHUH [5-8]

BELIECTBA»
Pazoen 3: « CKOpOCTh XUMUYECKUX peakiuit [5-8]

Xumuyeckas Xumudeckoe paBHOBecHE [5-8]

TEPMOANHAMHUKA U Tennosble 3¢ dexTh TpU pacTBOpeHUn [5-8]

KHHETHKa»

Paszoen 4: ITpuroToBiaeHNE pacCTBOPOB M ONPEAECIECHUE X KOHLEHTpauuu [5-8]
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Ne paznena

HaumenoBanue j1adopaTopHbIX padoT WJIM 1€JI0BbIX UTP
(TeMbl) TUCHMTIHHBI

«XUMHUYECKHUE HNonno-oOMeHHbIe peakiuu [5-8]

CUCTEMBI» Onpenenenne pH pactBopos [5-8]]

I'maponus coneit [5-8]

Ornpezenenne >keCTKOCTU BOJIBI [S5-8]

Omnpenenenre KOHIEHTPAMU KUCIOPO/a, pACTBOPEHHOTO B BOJIE
[5-8]

OcHOBHBIE BUBI PEAKIIHNI, IPUMEHIEMBIX B KAUECTBEHHOM aHAJIN3e
[5-8]

OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE peakluu [5-8]

4.4. Cooepircanue npaKkmuuecKkux 3aHAMUI
He npenycMoTpenbl
4.5. Kypcoeoit npoexkm unu Kypcoeas paboma
He npenycmoTpensl
4.6. Camocmoamenvnas pavoma. Konmponwv camocmoamenvhoil padomut

B camocrosTenbHyo paboTy OOydaromMXcs BXOJWT IMOATOTOBKA K
7a00paTOPHBIM 3aHATHSAM IMYTEM HM3YYCHHUS COOTBETCTBYIOIIETO TEOPETUYECKOTO
Martepuaia, ohopMIIEHUS OTYETOB IO pe3ysibTaTaM JabopaTOpHBIX padoTa.

KoHTponb caMocTosATeIbHON paboThl 00YUYaIONINXCs OCYIIIECTBIISIETCS B
XO0/JI€ 3aIUTHI JIJAOOPATOPHBIX 3aHATUH U TIPU TPOBEICHUN WHIUBUTY ATBHBIX H
TPYIITOBBIX KOHCYJIbTAITUH.

5. @oHA OLEHOYHBIX MATEPHAJIOB [JIs IPOBEACHUSA IPOMEKYTOUYHOH
arrecTaluy 00y4arIIUXCH M0 JUCHUILINHE (MOXYJIIO)

5.1. Ilepeuenv KomnemeHyuili ¢ yKazaHuem Imanoé ux hopmuposanus 6
npouecce 0C80€HUA 00pPA308AMENLHOU NPOZPAMMBL 6 UACHMU OUCUUNTIUHDBL
(mooyns)

JTansl HaumeHnoBanue
Kourposnpyemas HaunmeHnoBanue Tembl (pa3jaena)
popmupoBanus OLICHOYHOI'0
KOMIIeTeHIIUS AUCHHUIJIMHBI (MOZYJIs1)
KOMIIeTeHIINH cpeacTBa
1 - | Pasnen 1: «OcHOBHBIE 3aKOHBI
®opMupoBanue | XUMHUN
SHAHM Paznen 2: «CtpoeHue BemecTBay .
Hroroserit
Paznen 3: «Xumuyeckas
II- KOHTPOJIb 10
OIIK-2 TEPMOAUHAMUKA U KUHETUKA)
dopMupoBaHUE JIMCUUTIIINHE B
o Paznen 4: « XuMu4yeckrue CUCTEMEI»
crocoOHoOCTEH BHJIE 3a4UeTa
[II-UnaTerpanus
CIIOCOOHOCTEH
Paznen 4: « Xumudeckue cucteMel» | MTorosiit
OIIK-3 I- a
KOHTPOJIb I10




Jransl HanmeHnoBanme
KonTposmpyemasi HaumenoBanmne TeMbl (pa3aesia)
¢popmupoBanus OLICHOYHOI'0
KOMIIeTeHI[UA AUCHUIJIMHBI (MOIYJIs1)
KOMIIeTeHIIUH cpeacTBa
®opMuUpOBaHUE JIMCLUUILIMHE B
3HAHUU BUJIE 3aUeTa
I Paznen 4: « Xumuyeckue cucteMb» | MToroblit
KOHTPOJIb I10
1IK-22 dopmMupoBaHUE p
o ITHUCLUILINHE B
3HaHUI
BUJIC 3a4eTa

5.2. Onucanue nokazamenei u Kpumepuee oueHueanusn Komnemenuuﬁ Ha
PAaA3iUUHbBIX Imanax ux d)opmupoeauuﬂ, onucanue wKal OueHueanus

Jransl
¢opmupoBanus
KOMIIeTeHIN U

Haumenon
aHue
OIEHOYHOT
0 cpeacTBa

Iloxa3zarte
JIH
OIleHMBaH
us

Kpurtepun
OLIEeHUBAHMA

MIxana
OLICHMBAHMUS

OlIK-2

I-
dopMupoBaHue
3HAHUU

II-
dopMupoBaHUe
crocoOHoOCTEH

3ager no

TUACIIUATUIA
He B 1

ceMecTpe

[II-UnTerparus
cnocoOHoOCTER

3aureHo/
HE
3a4TEHO

HTtorosas oueHka
«3aYTEHO»
COOTBETCTBYET
KPUTEPHIO
OLICHMBAHUS dTara
(dbopMupoBaHUs
KOMITETCHIIH
«OCBOEHY.
HTtorosas oueHKa
«He 32YTeHO0»
COOTBETCTBYET
KPUTEPHIO
OLIGHUBAHMsI dTarna
(dbopMupoBaHUS
KOMIIETEHIINH «He
0CBOEH».

JuxoTomuueckas
1IKajla «OCBOEHA —
HE OCBOCHA»

OIIK-

I-
dopmHpoBaHHE
3HaHUHN

3aueT o
IVCIIATLIIA
HE

3aureno/
HE
3a4TEHO

Hrorosas
«3a4TEHO»
COOTBETCTBYET
KPUTEPUIO
OLICHUBAHMs H3Tama
(dbopMupoBaHUs
KOMIIETEHINH
«OCBOEH.
HtoroBas  oueHka
«HE 3aYTEHO»
COOTBETCTBYET
KPUTEPHIO
OLICHUBAHMs HdTama
(dbopMupoBaHUS
KOMIIETEHIH
OCBOEHY.

OIICHKa

«HE

HHXOTOMI/I‘ICCK&H
mIKajia «0OCBOC€Ha —
HEC OCBOCHa»




Sranm: HaumenoB | Iloka3sarte
p

aHue JU Kpurepun Ixana
xomme | dopmupoBanus
OLIEHOYHOT | olleHMBaH OLleHUBAHHUSA OLIeHUBAHMS
TEHI A KOMIIETCHIINH
0 cpejacTBa us

HroroBast  oneHka
«3a4TECHO»
COOTBETCTBYET
KPHUTEPUIO
OLICHUBAHUS dTara
¢dbopmupoBaHus

KOMIICTCHIIMH
I- 3aver mo | 3auTcHO/ JluxoroMuyeckas
1IK- «OCBOEH».

dopMupoBaHue | AUCIUAILIN HE [IKaJIa «OCBOEHA —
22 PMHP N HUrtorosas ornienka
3HaHUHI HE 3a4TEHO HE OCBOCHA»
«HE 3a4TECHOY
COOTBETCTBYET
KPUTEPUIO
OLIEHUBAHUS dTala
(dopMupoBaHUs
KOMIIETEHIIUH «HE

OCBOCH)).

5.3. Tunoevie KOHmMpONbHBIE 3A0AHUA UMW  UHbBIE  Mamepuabl,
HeoOXo0umble OnA  OUEHKU  3HAHUN, YMeHull u (unu) HABLIKOE,
Xapakmepuzyrwwux Imansl @GOpMuUposaHus KOMHRemMeHUUil 6 npouyecce
0C60CHUA 00PA3068AMEILHOIL NPOZPAMMBL

Komnerenuus OIIK-2 «CnocoGeH npruMeHSITh €CTECTBEHHOHAYYHBIE U
OOIIeH)KEHEPHBIE 3HAHMSI, AaHATUTUYECKHE METOIBI B TPO(HECCHOHATEHOM
nesitenbHOCTIY; OIIK-3 «Criocoben npoBoAUTh U3MEPEHUS U HAOII0ICHUS,
0o0pabaTbIBaTh U MPEACTABIATH IKCIIEpUMEHTaNbHbIC TaHHbIeY; [TK-22 «Crnocoben
pa3paboTaTh MPOEKTHI 0OBEKTOB MPO(HECCHOHATBEHOM NEITETHHOCTH C YYETOM
(UBUKO-TEXHUYECKUX, MEXAHUKO-TEXHOJIOTHUYECKUX, ICTETUIECKHUX,
HPTrOHOMHUYECKHUX, IKOJIOTUYECKUX U FIKOHOMUYECKUX TPEOOBAHUI.

Iman [-@opmuposanue suanut, Iman II- Popmuposanue cnocobHocmell,
Oman I1I- Humeepayus cnocobrocmeii

Tunoevie 60npocsl no aucuunﬂuHe

1. OcHOBHbIE 3aKOHBI XMMHH. 3aKOH COXPAaHEHHUS MacChl BELIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa. 3aKOH ABOragpo M €ro CiIEACTBUS. 3aKOH
SKBUBAJICHTOB. ONpeeeHne SKBUBAJIECHTHBIX MACC MPOCTHIX U CIIOKHBIX
BEIIIECTB.

2. Teopuum ctpoenus aroma Peszepdpopma u bopa. CocraB artoma.
OTHOcHUTENbHAs aTOMHAs Macca 3JIEMEHTA.

3. KBaHTOBBIE ynCIA.
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Pacnipenenenne 3JIEKTPOHOB 110 SHEPTETUYECKUM YPOBHSAM U IIOJLYPOBHSM.
[Ipyranmn [aymm. [Ipasuno Xynna. [IpaBuno Kineukosckoro.

[Tonsitue 06 s- , p- ,d- ,f- snmemenTtax. XapakTep COCIUHCHHA WMHU
00pa3yembiX.

[lepnonnuecknii 3akoH. CTpyKTypa nepuoandeckoit cucremsl. [lonarue o
rpyImax, NoArpyImax u nepuoaax.

HepI/IOI[I/I‘-IeCKOC W3MEHEHHE CBOMCTB XMMHUYCECKHMX 3JEMEHTOB B Irpynmnax u

10.

11.

12.

13.

14.

15.

16.

17.

18.

nepuoaax: 3apsAll sAapa; pagdyCc aroMa; SHEPrus MOHU3ALMU; SHEPrus
CpPOJCTBA K DJEKTPOHY; O3JIEKTPOOTPUIATEIBbHOCTh, OKHCIHTEIBHO-
BOCCTAHOBUTEIBHBIE CBOMCTBA.

[lonaTve O BHYTpEHHEWM DOSHEPruM  CcUCTEMBI.  [lepBbIM  3aKOH
TepMOJMHAMUKU. Ero mnpumeHeHue i H30XOPHBIX U HU300apHBIX
IIPOIIECCOB.

IToustne o0 »HTanbnmu. 3akoH I'ecca m ero ciaeacrsud. lloHarume o
TEIJIOTaX 00OPa30BaHUs CIOXKHBIX BEIIECTB. PacueT n3MeHEeHUs! SHTaIbIINU
MPU XUMHYECKUX PEAKLIHSX.

[lonsitue 00 sHTponMU. BTOpoil M TpeTwil 3aKOHBI TEPMOJMHAMUKH.
CranpapTHass »HTpOIMs BellecTBa. Pacduer H3MEHEHUs SHTPOINHH
CUCTEMBI.

[lonsiTue 006 wu300apHO - H30TEpMUYECKOM MoTeHuuanse. (OCHOBHOE
YPaBHEHUE TEPMOJMHAMUKH. YCIOBHS BO3MOXHOCTH IPOTEKAHMS
nporuecca. Pacuet uamenenust ceo0oaHoM sHeprun ['mdoca.

Xnmuueckass KuHeTuka. CKOpOCTh XUMHYECKON PEAKLMU B TOMOT€HHOM U
reTEPOreHHON CHUCTEMAX. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKUn OT
KOHIeHTpalu. PU3H4YeCKnii CMBICI KOHCTAHTBI CKOPOCTH XMMHYECKOU
peaKIuH.

BimsHue temmepaTypbl Ha CKOPOCTh XHMHYECKOW peakuuu. [IpaBuio
Bant-T'opda u temneparypusiii kodpdumuent. Teopuss Appenuyca.
3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaKIMU OT SHEPTUU aKTUBAIUH.
Karamu3. OcCHOBHBIE TIOJIOKEHUST TEOpUHM  Kartains3a. MexaHu3Mm
TOMOTE€HHOTO Y T€TEPOr€HHOTO KaTaln3a.

[TonsiTue 00 0OpaTUMBIX peakuusX U XUMHYECKOM PABHOBECUU. 3aKOH
NEUCTBYIOIIUX Macc it oOpaTuMbix cucteM. CBsi3b KOHCTAHTHI
paBHOBECHSI C TEPMOAMHAMUYECKUMHU (DYHKIUSMHU.

[Ipuanun Jle-IllaTtenve. BinsiHue W3MEHEHUs TeMIEpaTyphl, AABIICHUS,
KOHILIEHTPALMH BEIIECTB HA CMEIICHUE PABHOBECHSI B CUCTEME.

OO6mas xapakTeprucTuka pacTBOpoB. CrocoObl BEIPAKEHUSI KOHLIEHTPALUN
pacTBOpPOB.

TepmoauHaMuKa MPOLIECCOB pPACTBOPEHHUA. BiusHue Ttemmneparypsl H
JaBJICHUS! HA PACTBOPUMOCTH BEIIECTB.

KonnuraTtuBHbie CBOMCTBA HCAIBHBIX pacTBOpoB. 3akoH Baut - T'odda.
3akon Payns u ero cinenctBus. CnocoObl ompeneraeHusi MOJEKYISpHOU
Macchl PACTBOPEHHOTO BEILIECTBA.
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19.

20.

21.

22.

23.
24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

[Tonsitue 00 anekTponuTax. Teopus ANEKTPOIUTHUECKON THUCCOIMAIUY.
OO0mmii NpUHOKN JUCCOUMAUMU. DIEKTPOJUTHI. OCHOBHBIE IMOJOKEHHUS
TEOPHUH AJIEKTPOJUTHUECKON aucconuanuu. Jluccoumanuss KUciot (ogHo-
M MHOTOOCHOBHBIX), OCHOBaHMM (OJHO- M MHOTOKHCIIOTHBIX), COJIEH
(cpenHuX, KUCIBIX, OCHOBHBIX).

KosnmuratuBHeble CBOMCTBAa pPacTBOPOB JJIEKTPOJUTOB. M30TOHMUECKMU
kodurment. Crenens aucconuanuu. [IoHATHE O CHIBHBIX W CIA0BIX
ANEKTPOJIUTAX.

Cnabbie anexkTponuThl. KoHcTaHTa auccomnuanuu. 3akoH pa30aBiIeHUS
OcTBanbaa.

CunibHBIE BJEKTPOIUTH. AKTUBHOCTH HOHOB. [loHATHE 0 Kaxyumiencs
CTEIECHH JIUCCOLINAIUU.

Nonnoe npousseaenue Boawl. [lokazarens Bogopoaa. MHAMKATOPHI.
NoHHO-00MEHHBIE pEaKUUMW B PACTBOpPAX AJIEKTPOJIUTOB. Y CIOBHS
HEOOPaTUMOCTH MOHHO-OOMEHHBIX PEaKIUU.

XKectrocTh Bosbl. BpeMennas u moctosinHas. CriocoObl yCTpaHEHUS .
I'maponus  comeit. OOpatumocTs ruaponusa. CrTeneHb THAPOIU3A.
Koncranta rugpommsa. VYcioBus ycuineHus ruaponusa. [ uaponus
PA3JIMYHBIX THUIIOB COJIEM.

OxkucnutenbHO-BoccTaHOBUTENbHBIE peakiuu (OBP). Ilonsitue o crenenu
OKHCJICHHS], OKUCIIUTENIAX U BOCCTAHOBUTENSAX. BaxkHeH e OKUCIUTENN U
BOCCTaHOBUTEU.

MeTtoapl COCTaBJICHHUS YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. OBP B paznmnunbix cpenax. Tumnst OBP.

Teopust 3MeKTpOAHBIX MOTEHUHUANIOB. YpaBHeHne HepHcera. Onpenenenue
CTAHJAPTHBIX 3JIEKTPOJHBIX MOTEHIUAJIOB. YCTPOMCTBO BOJOPOIHOTO
3JeKTpoaa. P HanpsiKeHU METalIOB.

l'anpBaHMUECKHE SJEMEHTHI. YCTPONUCTBO M MpUHIMI padboThl. Pacuer
S/1C.

DIIEKTPOIIN3 B pacruiaBax 17} pacTBopax ANEKTPOJIUTOB.
[TocnenoBaTenbHOCTh MPOLECCOB MPOTEKAIOIIMX HAa aHOJAE W KaToJe.
3akonbl Dapanes. PacueT o0beMa U Macchl BELIECTB, BBICIUBIIUXCS MPU
anektponuse. [I[pumMeHenue anexkTponnsa.

Koppo3uss wmetammoB. Xumudeckass iekrpoxumudeckas. CrocoOsl
3alIUThl METAJLUIOB OT KOPPO3UHU.

Axxymynaropel.  Kucnorueie.  Illemounsie.  [lpunmun  paGoTsl.
[IpuroToBieHUE NEKTPOJIUTOB.

Brnusane Ha OKpyXKaromyroo cpeay: HEPTENpoIyKTOB U CMa30YHBIX
MaTepHUaoB; KUCJIOT U IIEJIOYEH; CMOJI; paCTBOPUTENICH 1 pa30aBUTEINEH.

Tunoswvie 6onpocel Kk 3awume 1aOOPAMOPHOU pabomsl «Onpeoenenue
9KBUBANEHMHOU U AMOMHOU MACCbL MEMANNAN
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JlaTb ompeneneHWe TOHSATHE SKBHUBAJCHTA, SKBUBAJICHTHOM MacChl
COCIUHCHMUS.

[To xakum (QopmylraM PaACCUUTHIBAIOTCS  OKBUBAJECHTHBIE  MacChI
Pa3JIMYHBIX COCTUHEHUN?

3aKOH DKBHBAJICHTOB.

Tunosvie onpocwl Kk 3awume aabopamoprou pabomul « OCHOBHbIE CBOUCMEA

Heop2aHU4YeCcKux COCOUHEHULY

ITo xakOMy IpU3HAKY BEIECTBA JEIATCS Ha MPOCTHIE U CIIOKHBIE?

Kakne coenuHenus sBusarorcs okcupamu? OKCHUIBI  METAUIOB  H
HeMeTauioB. KuciotHele, mienounsie, am@orepHbie. OxapakTepH3oBaTh
MX CBOWCTBA

Kakue coenunenus sBasiorcs ruapokcugamu? OTinyue menoyed oT
ruApOKCUI0B? OXapakTepu30BaTh NX CBOMCTBA

Kakne coemunenns sBnsrorcs kucnoramu? OxapakTepu3oBaTh  MX
CBOMCTBA

Kakne coenunenus spistorcs cosimMu? CpenHue, KACIOTHBIE, OCHOBHBIE
cosin. OxapakTepru30BaTh UX CBOMCTBA

Tunoevie 6onpocwvl Kk 3awume 1AOOPAMOPHOU pPadOOMbL «Ckopocmb

XUMUYECKUX PeaKyuily
1. Jlate ompeneneHne CKOPOCTM XWMHYECKOM pEakuud B TOMO- H
TFEeTEPOTreHHBIX CUCTEMaX.
2. 3aKOH JEUCTBYIOIIUX MACC JJIs HEOOPATUMBIX PEaKIUH.
3. Teopus AppeHnyca. JHEprusi akTUBALUU.
4. TIlpaBuno Bant-I'odda. TemnepaTypHblil K03 (HULIHUEHT.
Tunoevie e6onpocvl K 3awjume J1aOOPAmMopHou padbomuvl  «Xumuueckoe
pasHogecuey
1. OnpeneneHne XMMAYECKOrO paBHOBECHUS B cucteMe. Ero ycinoBus.
2. 3aKoH JeHCTBYIOUIUX MAcCC JIsl OOpaTUMBIX PEaKIIHi.
3. Ilpunuwun Jle-IlaTense.
Tunosvle 6onpocwl K 3awume nadbopamopuol pabomul «HonHo-06MeHHbIe
peaxyuuy
1. Kakue peaknmu Ha3bIBalOTCS MOHOOOMEHHBIMU? B dem ux oTiauuue ot
JIPYTUX TUIIOB PEAKIINI?
2. Kakme mnpusHaKu HEOOPAaTHUMOCTH MOXKHO HAONIOJAaTh BO BpeMs
MIPOBE/ICHHUS OTIbITA?
3.  UeM OoTIMYAIOTCS CUIIBHBIE DJIEKTPOJIUTHI OT CIA0BIX?
4. Kakue BellecTBa OTHOCAT K MaJOAUCCOIUUPYIOLINAM ?

Tunoswie sonpocwi Kk 3auume 1abopamopHol pabomol «I'UIPOIN3 COJICH
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. Yro takoe ruponaun3? Buasl rugpoaunsa.
KakoBbl ~ KOJMYECTBEHHBIE XAPAKTEPUCTUKU TOJHOTHI  MPOTEKAHUS
ruaponu3za’?

Kakue gaxTopsl BIUSIOT Ha MPOIIECCH THAPOIH3a?

4. 1o xakoil CTemeHW TMpH OOBIYHBIX YCIOBUSX TMPOTEKACT THUAPOIIN3
MHOT03apsITHBIX KATHOHOB U aHHOHOB?

5. Moxer nu pacTBOp OCTaBaTbCS HEWUTPAIBHBIM, €CIU PACTBOPEHHAS COJIb
CWJIBHO TUAPOJIN30BaHA?

6. Kak onpenenutes pH B peakunu rugponusa? YTo CIy UT CUTHAIOM IS

onpexaenenus pH?

N —

W

Tunosvle 6onpocwl k 3awume nabopamopuol pabomwvl  « OKucIUMENbHO-
80CCMAHOBUMENbHBLE PEAKYUU Y

1. Yem OTIMYAIOTCSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMK OT JPYTUX
XUMHUYECKUX pEaKIui?

2. Kaxkwue BelecTBa Ha3pIBaIOTCS OKHUCIHUTEISAMHU, a KAKHE€ BOCCTAHOBUTEIISIMU?

Kakue cBOiICTBa — OKUCIUTENIbHBIE UJIM BOCCTAHOBUTEIBHBIE — MOTYT
IpOSBISATH coequHenuss Maprania KMnO4, MnO,, Mn(OH),?

4. Kak U3MEHSIOTCS CTCIICHH OKHUCJICHHUS OKUCIIMTEIS U BOCCTAaHOBUTEIS?

Kakue creneHr OKMCIEHHS 110 3HaKy MOTYT UMETh METAJIIbl U HEMETAJLIbI B
CBOUX COCIMHCHUSIX?

W

()]

5.4. Memoouueckue mamepuannl, onpeoenaouue npoueoypovl OUeHUBAHUA
3HAHUIl, YMEHUIl, HA6LIKO6 U (Uau) onvima OeamenbHOCmu,
Xapaxkmepusyouiux smansvt opmupoeanus KOMnemeHyuil

Memoouka oyenku 3auema no OUCyuniuHe

3adeT Mo MUCHIUTUIMHE HAMIPaBJICH HA OIEHKY 3HAHWM, YMEHUN U HABBIKOB,
xapaktepusytomux ocBoeHue OIIK-2 «CnocobeH mpuMeHsITh
€CTECTBEHHOHAYYHBIC M OOIICMHKCHEPHBIC 3HAHUS, aHATUTHICCKUE METOJIBI B
npodeccuonanbHoi aestenbHocTy; OIIK-3 «CrocobeH npoBOANTh U3MEPEHUS U
HaOMroIeHNs, 00padaThIBATh U MPEACTABIATH KCIIEPUMEHTANbHBIC JaHHBIe»; [TK-
22 «CnocobeH pa3paboTaTh MPOEKTHl 00BEKTOB MPO(HECCHOHATBHOM ICSITEIHHOCTH
C Y4eTOM (PU3UKO-TEXHUYECKUX, MEXaHUKO-TEXHOJIOTUUECKHX,
ACTETUYECKUX,IPTOHOMUYECKUX, IKOJIOTUUECKIX U SKOHOMUYECKUX TPEOOBAHUI.

3ader MO IUCHUILIMHE CTaBUTCSA MO HWTOTaM paboThl 0OydYaromierocs B
TEUCHHE CEMECTpa, BBIPAXXCHHBIM B BHJC BBINOJHCHHS KOHTPOJBHBIX pPadoT,
BBITIOJTHEHHUS | 3alTUTHI JJAOOPaTOPHBIX PabdoT.

6. IlepeyeHb OCHOBHOW M [ONOJHUTEJbHOH Y4YeOHOHM JHUTEpPaTypbl,
HEe00X0UMOI1 111 OCBOCHUS TUCIMILIMHBI (MOYJIA)

a) OCHOBHAasI yueOHasl JiuTepaTypa
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1. Pocun, M. B. OOmas u Heopranuueckas xumus. COBpEeMEHHBIN KypC
[DnexTpoHHBIN pecypc] : yueOHOe mocodue uis 6akaiaBpoOB U CIIEHUATIUCTOB :
anektponHas komws / V. B. Pocun, JI. JI. Tomuna. - M. : FOpaiit, 2013. - 1338 c.
: mi.- CereBoit pecypc. OTKpbIiBaeTcs ¢ ucnonb3oBanueM Adobe reader Bepcun
9.0 1 HOBEE.

2. I'munka, H.JI. 3agaun u ynpaxHenus o obmield xumuu : yued. mocobue / H. JI.
['munka. — uzn. crep. — M. : Uarerpan-IIpecc, 2001. — 240 c.

0) 10MOJIHUTEILHAS yUueOHAasi JJuTepaTypa

3. I'muuka, H.JI. O6mas xumus : yde0. nmocooue / H. JI. I'muaka. — Uzn. 30-e,
uctp. — M. : Unrerpan-Ilpecc, 2008. — 728 c. : ni.

4. Kopoun, H.B OOmas xumusa : y4ueOHUK s cTyAeHToB By3oB / H. B.
KopoBun. — 5-e¢ u3n., crep. — M. : Beicias mkona, 2004. — 557 c. : un. —
(ITobenutenb KOHKypca y4eOHUKOB).

7. MeToanueckue YKa3aHusi s O0y4alOIIUXCS 1O OCBOCHHMIO
AUCHUILIMHBI (MOIYJIs1)

5. ButBununa, I''H OGmias xumusi: 1a00paToOpHBINA MPAKTUKYM [ DIIEKTPOHHBIH
pecypc] : / I'. H. ButBununa ; M-Bo TpaHncn. Poc. ®eneparuu, des. areHTCTBO
Mop. u ped. Tpancnopta, ®bOY BITO "HoBocub. roc. akaa. BOJHOTO
tpancnoprta". - HoBocubupck : HI'ABT, 2012. - 70 c. - CereBoit pecypc.
OTtkpeiBaetcs ¢ ucnosibzoanueM Adobe reader Bepcuu 9.0 u HOBee.

6. Spocnasuena, A.C. JlabopatopHsiil npakTukym. O01Iass Xumusi. XUMUsi BOJbI /
A. C. fpocnasuesa ; M-Bo tpancn. Poc.®@enepanuu, @1'OY BIIO " HI'ABT ".
- HoBocubupck : H'ABT, 2007. - 78 c.

7. KaOsimesa, B. U. Tlpaktukym no oprannyeckoi xumuu / B. 1. KaOrpimesa ;
M-Bo Ttpancm. Poc. deneparuu, HoBocu0. akan. Boa. Tpancn. - HoBocubupck :
HT'ABT, 2004. - 28 c.

8 IlepedeHb y4eOHO-METOAUYECKOr0 00eCeYECHHUSI JJIS CAMOCTOATEIbHOM
padoThI 00y4aOUIUXCH MO AUCHHUIINHE (MOLYJIIO)

8. 'munka, H. JI. 3agaun u ynpaxxHenus mno oomiei xumuu : y4ueb. mocooue / H. JI.
['nmunka . - 25-e u3n., crep. - M. : Uarerpan-Ilpecc, 2000. - 240 c.

9 Ilepedyennb pecypcoB HHPOPMANUOHHO-TEJTCKOMMYHUKALIMOHHOM CeTH
"UurtepHer" (aanee - cerp "UHTepHer'), He00XOAMMBIX /JI OCBOCHUS
AUCHUILIUHBI (MOIYJIs1)

9. KoHcnekT nekuuii mo o0mei xumuu aist ctyneHToB 1 kypea [Teker]\
[DnexTpoHHBIN pecypc]. - Pexxum goctymna: http://gigabaza.ru/doc/70420.html,
CBOOO/IHBIN. — 3aril. ¢ IKpaHa

10 Ilepeyenb WHGPOPMANMUOHHBIX TEXHOJOTHH, HCHOJb3yeMbIX MNP
OCYLECTBJIEHMH 00pPa30BaTeJIbHOI0 MpoLecca Mo AUCHUIVIMHE (MOAYJII0),
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http://gigabaza.ru/doc/70420.html

BKJIIOYAsl MepedYeHb MPOrPaMMHOr0 o0ecneyeHUMss W HMH(OPMAIMOHHBIX
CIPABOYHBIX CHCTEM (IIPH HEOOXOAUMOCTH)

— [laker mpuKIamgHBIX O(PHUCHBIX MPOTPAMM, BKIIOYAIOIIMN B Ce0S TEKCTOBBIN
mporeccop, cpeacTra mpocMotpa pdf-daitioB u cpeacTBa paboThl ¢ TpadUKOM.

— KoHncynprannonHno-npasoBas cucrema «Koncynbrant Imroc».

— DneKkTpoHHO-0nOMMoTeuHas cucreMa «Jlauby» https://e.lanbook.com/.

11 Onucanue
OCyIIIeCTBJICHUS

(MoayJ110)

MaTepUAJbLHO-TEXHUYeCKO 0a3bl,
00pa3oBaTeIbHOIO

HEOOX0auMOH JIA

nmpomecca mo AUCHOUIIJINHE

HaumeHoBaHue crieliUATU3UPOBAHHBIX
ayMTOpPHii, KaOUHETOB, JadopaTopuii

IlepeyeHb OCHOBHOIO 000PY/10BAHUSA

VYyebHas ayuTOpHs JJIs IPOBEACHUS
3aHATHI JICKUMOHHOTO THIIA

HabGop neMoHCTpanmMOHHOTO OOOPYAOBaHUS H
y4eOHO-HarJIAJHbIX IOCOOMH, B TOM YHCIE:
Jlocka yuyeOHasl, MYyJIbTUMEIUUHBIM MPOEKTOp,

HKpaH MPOEKIIMOHHBIMH.

VYuebHas ayIuTOpUs U1 IPOBEICHUS
IPYIIIOBBIX U MHIUBHIYIBHBIX
KOHCYJIbTalui (IJ1aBHbIN KopItyc, ayn 313)

JlaGopaTopust ocHaleHa He0OX0IMMBIM
000py0BaHNEM U pEeaKTUBAMU

VYyeOHast ayiuTOpus AJis IPOBEICHUS
TEKYLIEro KOHTPOJIS U POMEKYTOUHON
aTTecrauuu (rIaBHbINA Kopiyc, aya 314)

JlaGopaTtopust ocHalieHa He0OXO0AMMBIM
000pyI0BaHUEM U PEAKTUBAMU

YyeOHast ayIuTOpuUs AJIs IPOBEICHHUS
na00paTOPHBIX 3aHATHI (TJIaBHBIN KOPITYC,
ayn. 313)

JlaGopaTtopust ocHaleHa He0OX0IMMBIM
000pyZI0BaHNEM U pEeaKTUBAMU

VYyebHas ayTuTOpHS JJIs TPOBEACHUS
71a00paTOPHBIX 3aHATHH (TJIaBHBIN KOpIycC,
ayn. 314)

JlaGopaTtopust ocHalieHa He0OXOAMMBIM
000pyI0BaHUEM U pPEaKTUBAMU

VYuebHas ayuTopus 1Jis
CaMOCTOSITENIbHON pabOThl 00yUaroIuXCcs
(rmaBHBIH KoOpiyc, aya. 320)

KomMmnbroTepHast TEXHUKA C IPOTPAMMHBIM
o0ecreyeHreM 1 BO3MOKHOCTBIO BBIXO/Ia B CETh
«nTepuer
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