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PaGouas mnporpaMma IUCLMIUIMHBI (MOJyssf) paspaboTaHa Ha OCHOBE
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COOTBETCTBMM ¢ pabounM y4eOHBIM IuiaHoM Hampasinenumss  15.03.01,
yTBepxIeHHbIM YueneiM coseroM KHUTY-KAW «31» asrycta 2017 r,

IPOTOKOJI Neb6.
PaGouyio mporpaMmy JUCHHIUTHHBI (MOZYJIsL) pa3padorana:
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MPUGOPOCTPOCHHUS _, \//// // Jlomakosa D.VY.
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3aBexyromumii kadenpoi TMull, KTM/C ['opuienuH
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PA3/IEJ 1. HCXO/AHBIE JAHHBIE U KOHEYHDIN PE3YJIbTAT OCBOEHHUS
ANCUUILIAHBI

1.1. Hean u3ydeHust AMCUMIIMHBI (MOLY.J151)

Henero U3yUEHUs] JUCLUTUIUHBI SIBJIAETCS dbopmupoBanme LIEJIOCTHOTO
€CTeCTBEHHOHAYYHOTO MUPOBO33PEHHSL, OBJIaIcHHE 0a30BbIMU 3HAHUAMH B OOJIACTH XHUMHH, TEOPUU
XUMHYECKUX MMPOLIECCOB U METOAOB MX aHAJIN3a, PA3BUTHE HABBIKOB CAMOCTOATENBHOMN paOoThI st
NPUMEHEHUs XUMHUYECKUX 3HAaHUN MpU M3Y4YEHUHM CHELUUaNbHbIX AMCLUIUIMH U JajbHeHein
MPaKTUYECKON AESATEIbHOCTH.

1.2. 3apaun aAucUMNIIMHBI (MOAY.JIS)

OCHOBHBIMH 33[Ja4aMH AUCLIUIIJIMHBI SIBJISTFOTCSL:
- M3y4€HHE CTYJIeHTAMH OCHOB XHMHHU C LIEJbI0 MPUMEHEHHs MX MPU OCBOECHHH MOCIEAYIOLINX
TMCLUILIHH,;
- BJAQJACHHE METOAaMU Oe30mMacHOro oOpameHus ¢ XUMHYECKUMH MaTepHajaMH C Y4ETOM HX
(pU3UUECKUX M XUMHYECKHX CBOMCTB, CIIOCOOHOCTBIO MPOBOANTH OLIEHKY BO3MOJKHBIX PUCKOB;
- B pe3yJibTaTe U3y4eHHs Kypca XHMMHHU CTYISHThI JOJUKHBI MPUOOPECTH 3HAHMS, KOTOPbIE MOMOTYT
peuath XUMHUYECKHe MPoOJIeMbl, BO3HUKAOLINE MPU paboTe B 00JACTH CBApOYHBIX MPOU3BOICTB
MALIHOCTPOUTEIbHBIX TEXHOJIOTHIA,
- OCO3HAHHE POJIH XMMHH B ITPOLIECCE OXPAHBI OKPYIKAIOIIEH CPEebl U OXPAHBI 3710POBbsI YETIOBEKA.

1.3. MecTto aucuuniuesl (Moayas) B crpykrype OIl BO
JucturuimHa «XuMusi» BXOOUT B 0a30Byr0 4acTh Ojoka b1 JlucuurmmHbl (Moayiu) y4deOHOro
TJIaHa.

Jlorndeckast W copepskaTeNbHas CBsi3b JTUCIHUIUIMH, Y4YacTBYIOIIMX B (popmupoBaHuu
MPEACTaBJIEHHBIX B 11.1.5 KOMNeTeHIHiA:

Komnerennusi: OITK-1.

IIpeamecrByromue AucuUINHBbL: MaTteMatuka, @usnka

JAHMCUHIUIMHBI, H3y4YaeMble OTHOBPEMEHHO: HET.

Hocnenyromue aucuumanabl: Teoperuueckas mexaHuka, CONPOTUBIIEHHE MaTEPUATIOB,;
MexaHuKa SKUAKOCTH M Ta3a, 3alliTa BBIMYCKHOW KBaTU(UKALMOHHONW pPadOThI, BKJIIOYAsS
MOATOTOBKY K MPOLIETYPE 3alIUThI U MPOLEAYPY 3aIIUTHI.

1.4. O6beM aucUUIIHHBI (MOAYJIs1) (€ YKa3aHHEM TPYAOEMKOCTH BCeX BUAOB padoThi)

Tabmuua la
O0bem qucuMNIMHLI (MOAYJIs1) AJist 04HOH (opmbl 00yUeHHs
Buner yucOHOi padoTh O01mas TpyaI0eMKOCTh CemecTpsl
2
B 4ac B 3E B 4ac B 3E

1 2 3 4 5
O0mas TPYA0EMKOCTH TUCITHITHHBI 144 4 144 4
Konmaxmnana paboma obyuarowuxca c 36 1 36 1
npenodasamesem (ayOumopHvle 3ausmus)
Jlexiuu 18 0,5 18 0,5
IlpakTuueckue 3aHATUS 18 0,5 18 0,5
Camocmosmensvras paboma o6yuauuxcs 72 2 72 2
ITpopadoTka yuecOHOTO MaTepHaIa 72 2 72 2
KypcoBsoit npoekt
Kypcosas pabora
Iloozomoeka K HPOMEIHCYMOUHOU 36 1 36 1
ammecmanuu (3a4ETy/IK3aMEHY)
ITpomerkyTOUHAs aTTeCTAI JK3aMeH




Tabnuna 16
Oo0bem nucuMNIMHBI (MOAYJIs1) AJsI 32049HOI (pOPMBI 00yUeHHSsI

Buner yucOHOi padoTh O01mas TpyaI0eMKOCTh CemecTpsl
2
B 4ac B 3E B 4ac B 3E
1 2 3 4 5
O0mas TPYA0EMKOCTD TUCITHILIHHBI 144 4 144 4
Konmaxmnan paboma obyuarowuxca c 8 0,22 8 0,22
npenodasamenem (ayoumopnsie 3ansmust)
Jlexiuu 4 0,11 4 0,11
IIpakTuueckue 3aHATUS 4 0,11 4 0,11
Jlpyrue BHABI ay IMTOPHBIX 3aHATHH
Camocmosmensvnas paboma o6yuauuxcs 127 3,53 127 3,53
ITpopaboTka yucOHOTO MaTepHana 127 3,53 127 3,53
Kypcosoit npoekr
Kypcosas pabora
Iloozomoera K HPOMEIHCYMOUHOT 9 0,25 9 0,25
ammecmanuu (3a49ETyY/IK3aAMEHY)
[TpomeskyTOUHAs aTTeCTAIN JK3aMeH




1.5 Ilnanupyemble pe3y/ibTaThbl 00y4eHHs

Tabmuma 2
DopmMupyemMbie KOMIETeH U
Komnerenuuu YPOBHHU OCBOCHHA COCTABIIAFOIIUX KOMIICTCHIMH
o0yJarormerocs,
(opyupyemsic B IToporossrit ITpoaBuHy THIH IIpeBocxoaHbIi

Ppe3yIbTare OCBOCHHUS
JUCHUTLIMHBI (MOAYJIST)

OIIK-1ymenune nCTi0Ib30BATH OCHOBHBIE 3AKOHBI €CTECTBEHHOHAYTHBIX JUCIUILINH B PO ecCHOHATLHOI
JACATEIbHOCTH, MPHMEHATH METOABI MATEMATHYCCKOT0 AHAJI3A 1 MOJCTMPOBAHNS, TCOPETHICCKOTO 1
JKCICPHMEHTAJILHOTO MCCIICAOBAHNS

3uanue (OIIK-13)

3HATh OCHOBHEBIC
3aKOHOMCPHOCTH
XUMHYECKUX CBOMCTB
MaTCPHANIOB, IPUMCHICMBIX
B MAIIHHOCTPOCHHH M HX
TMOBCACHHC TIPH 00paboTKe
(Ipeskae BCEro MpH CBAPKE),
3aKOHOMCPHOCTH
MPOTCKAHUS OCHOBHBIX
XUMHICCKHX MPOLCCCOB,
MPOTCKAOIIHX B

3HAHHE OCHOBHBIX
3aKOHOMEPHOCTEN
XHMHYCCKHX CBOMCTB
MAaTEpHAIOB

3HaHuC
3aKOHOMEPHOCTEN
MPOTEKAHUS OCHOBHBIX
XUMUYECKHX MPOLECCOB.

3HAHHE OCHOBHBIX

3aKOHOMCPHOCTH XUMHICCKUX

CBOICTB MATEPHANOB,
NPUMCHIACMBIX B
MAIIHHOCTPOCHHUHN U UX
MOBEJCHHUE IIPH HATPEBE;
3HaHNE 3aKOHOMEPHOCTEH
NPOTCKAHUA OCHOBHBIX
XHMHYECKHX MPOIIECCOB,

NPOTCKAIIUX B XUMHICCKHUX
COCOUHCHUAX IMPH PA3TATHBIX

YCHOBHAX

3HaHNE OCHOBHBIX
3aKOHOMEPHOCTH XHMHUCCKHUX
CBOICTB MATEPHATIOB,
TIPUMCHACMBIX B
MAIIMHOCTPOCHUH U UX
TIOBCICHHC TIPH CBAPKE B
3aBHCHMOCTH OT YCIOBHH H
PEKHMOB;

3HaHNE 3aKOHOMEPHOCTEH
MIPOTEKAHMS OCHOBHBIX
XHMHYECKHUX MPOLECCOB TIPH
H3TOTOBJICHUN PA3IUIHBIX

XAMHYICCKHIX KOHCTPYKIHH H y3J10B IpH
PA3THIHBIX YCIOBHAX
Ymenue (OIIK-1Y) YMcHHC BRIOHPATH YMcHHC BRIOHPATH YMcHHC BRIOHPATH

YMeTh BEIOHPATH
MATEPHANIBI H TEXHOJIOTHH C
VIETOM HX XEMHYECKUX
CBOICTB IpH

MAaTEPHAIIBL K
TEXHOJIOTHH C YIETOM HX
XHUMHYECCKHX CBONCTB

MATCPHUAJIbI U TCXHOJIOTHH C
y‘{éTOM HX XHMHYCCKHX

CBOICTB IPH MPOCKTHPOBAHHH

CBAPOIHBIX MPOU3BOACTB B

MAaTEPHAIIbI K TCXHOJIOTHH C
YYETOM UX XUMHYECKHUX
CBOICTB IPH MPOCKTHPOBAHHH
CBAPOYHBIX IIPOU3BOACTB B

MPOCKTHPOBAHHA MATTHHOCTPOCHHH. MAITHHOCTPOCHHH, C YIETOM
CBapOYHBIX MPOU3BOJICTB B ANBTCPHATHBHBIX MATCPHATIOB
MATTHHOCTPOCHHH. H TCXHOJIOTHH

Bnaoenue (OIIK-1B) Brnanenue BrnaaeHue OCHOBHBIMH BrnaaeHue OCHOBHBIMH
Braaers OCHOBHBIMH OCHOBHBIMH MCTOJUKAMH | MCTOJWKAMH HCIIOJB30BAHASA | MCTOAMKAMH HCIIOJTB30BAHHSA
MCTOTHKAMH HCTIOJIH30BAHAS XHMHYCCKIX MATCPHAJIOB B XHMHYICCKIX MATCPHAIOB B
HCTIOJTb30BaHAA XAMHYCCKIX MATTHHOCTPOUTCIBHOM MATTHHOCTPOUTCIBHOM
XAMHYCCKIX MATCPHAJIOB B | MAaTCPHAIIOB B TIPOM3BO/ICTBE TIPOM3BO/ICTBE

CBapOYHOM HPOU3BO/ICTBE MAaIIHHOCTPOUTEIHLHOM COTJACHO UX CBOUCTB H COTJACHO UX CBOUCTB H
COTJIACHO WX CBOMCTB H TMPOU3BOJICTBE TOBCICHMUA. TMOBCICHUA TPH BIIHAHUH

TIOBCACHUS TIPH BIAMSHUU
Pa3MYHBIX TAPAMETPOB.

Pa3IMYHBIX TAPAMETPOB.




PABJAEJT 2. COAEPKAHHUE JUCHHUIUVIMHBI (MOAVJIA) U TEXHOJOI'UA EE

OCBOEHMUA
2.1. CTpykTypa JMCUMILIMHBI (MOAYJISI) H ee TPYA0EeMKOCTh
Tabnuua 3a
Pacnpenenenue poHaa BpeMeHH 1o BHAAM 3aHATHII (ouHas opMa 00ydeHHUs1)
Bunsi yueOHOH DopMbl U
NesATeNbHOCTH, BUJ
BKJIFOUasi KOHTPOJIsSt
8 | CaMOCTOATEIbHYIO OCBOEHUS
Ne | Pasmen § pabory cryaentoB u | Konmsl COCTaBJISIIO
e © | TPYAOEMKOCTD (B KOMIETeHL | X
3 Jacax) 15071 KOMIIETEHI]
I =T R uit (u3
SRR © OLIEHOYHBIX
= CpPEZCTB)
1 2 3 4 5 6 7 8 9
Paspea 1. DOC TK-1
1 | Tema 1.1. Beegenue. Ctpoenne | 31 6 6 19 Texymmit
aToMa. DJEeKTPOHHAs CTPYKTypa KOHTPOJIb
atoma. XMMH4YECKasl CBA3b. OIIK-1
PannoakTUBHOCTB. Buner
pacnana. Ilepuona nonypacnana
2 | Tema 1.2. DHepreruka 21 | 4 4 13
XUMHUYECKUX Peakiuii (Hadaaa OIIK-1 Texymmit
XUMHYECKOH TEPMOIMHAMUKH) KOHTPOJIb
Paspea 2. DPOC TK-2
3. | Tema 2.1. Kuneruka u 16 | 2 4 10 OIK-1 Texymuii
paBHOBeCHE KOHTPOJIb
4. | Tema 2.2. PacTBOpHL 3aK0H 20 2 4 14 Texymmit
pazbasnenus OctBanbaa. OIIK-1 KOHTPOJIb
CrnaOble 3JIEKTPOJIUTHI
Paspea 3. DOC TK-3
5. | Tema 3.1. OxucaureabpHO- 8 2 6 Texymmit
BOCCTaHOBUTEJILHBIE PEAKLUU. OIIK-1 KOHTPOJIb
DJNIEKTPOXUMUYECKUE CUCTEMBbI
6. | Tema 3.2. XumMuueckue 12 2 10 Texymmit
HUCTOYHUKH 3JIEKTPUUECKON OITK-1 KOHTPOJIb
SHEPruu. DJIEKTPOIIH3.
Kopposus
Dx3aMeH 36 OIIK-1 OOCIIA
HUTOI'O: 144 | 18 | 18 72




Tabnuua 36
Pacnpenenienue oHaa BpeMeHH M0 BHAAM 3aHATHH (3a0uHas ¢gopma oOyueHus)

Bunbt yueOHOH ®opmbel U
NEeSITETbHOCTH, BUJ
BKJTFOYast KOHTPOJIA
g CaMOCTOATEIIbHYIO OCBOCHHSI
Ne | Pasmen § pabory crymentoB u | Kompr COCTaBJISIFO
T — o TPYZOEMKOCTD (B KOMIETeHL | X
3 qacax) 15071 KOMIIETEHI]
M = | 5o — ui (13
S 25 88| & oz
SR © OLIEHOYHBIX
= CpPEZCTB)
1 2 3 4 5 6 7 8 9
Paspea 1. dOC TK-1
1 | Tema 1.1. Benenue. Ctpoenue | 26,5 | 0,5 | 1 25 Texymun
aToMa. DJICKTPOHHAsI CTPYKTypa KOHTPOJIb
aToMa. XUMHYECKasi CBA3b. OIIK-1
PannoakTuBHOCTB. Bungr
pacnazga. [lepuona nonypacnana
2 | Tema 1.2. DHepreruka 23 1 1 21
XUMHUYECKUX peakiuii (Hadaaa OIIK-1 Texymuit
XUMHUYECKON TEPMOIMHAMHKH ) KOHTPOJIb
Paspea 2. ®OC TK-2
3. | Tema 2.1. Kuneruka u 22,5 10,5 1 21 OIK-1 Texywmmit
paBHOBECHE KOHTPOJIb
4. | Tema 2.2. PacTBOpHL 3aKOH 20,5 {05 1 19 Texymun
pazbasnenus OctBanbaa. OIIK-1 KOHTPOJIb
CrnaOble 3JIEKTPOIHUTHI
Paspea 3. dOC TK-3
5. | Tema 3.1. OkucauTeILHO- 21,5 10,5 21 Texymunit
BOCCTaHOBUTEJIbHBIE PEAKLUU. OIIK-1 KOHTPOJIb
DJNEKTPOXUMUYECKUE CUCTEMBbI
6. | Tema 3.2. XumMuueckue 21 1 20 Texymmnit
HUCTOYHUKH 3JICKTPUUECKOM OITK-1 KOHTPOJIb
SHEPruu. DJNEeKTPOINHU3.
Kopposus
DK3aMeH 9 OIIK-1 OOCIIA
HUTOI'O: 144 4 4 127
Tabnuna 4
Matpuua komnereHuui no pasaenam PII
HaunmenoBanue pasaena (tema) DopMHPYEMBIC KOMIIETCHIUH (COCTABILAIOLIHE
KOMIICTEHITUI)
OIK-1
OIIK-13 | OlK-1V | OIIK-1B
Pasznen 1.
Tema 1.1. Bsenmenme. CtpoeHue aroma. + +
DJIEKTPOHHAsL CTPYKTypa aromMa. XUMUUYECKasi




Tema 1.1. Bsenmenme. CtpoeHue aroma. + +
DJEKTPOHHAsA CTPYKTypa aromMa. XUMUUYECKasi
cBs3b.PanuoaktuBHocTe.  Buabl  pacnana.
Ilepuona nonypacnana

Tema 1.2. DHepreTrka XUMHUYECKUX PEAKLIUN + + +
(Hagaa XUMUYEeCKON TePMOTMHAMUKH)

Paszgen 2.

Tema 2.1. Kuneruka u paBHOBECHE + +

Tema 2.2. PactBopsl. 3aK0H pa3baBieHus + + +
OctBanbnra. Cinabble 3JIEKTPOIUTHI

Paszgen 3.

Tema 3.1. OKHUCIUTEIBLHO-BOCCTAHOBUTENLHBIE + + +
peakunn. DIEKTPOXUMUUYECKHE CUCTEMBbI

Tema 3.2. XuMuueckre HCTOUYHUKUA + + +
SAEKTPUUECKON SHEPTUU. DJIEKTPOITH3.
Kopposus

2.2. Coaep:kaHue TUCUHMILIHHBI (MOTYJIs1)

Pa3zpen 1

Tema 1.1.

Beeaenue. IIpeaMer u 3amaun COBpEeMEHHON XUMHH. MECTO W COOTHOLUIEHHE XHUMHH C
IPYTMMM €CTeCTBEHHbIMM HaykaMH. ATOM, MOJIeKyJa, MOJb, JKBHUBAJEeHT, MOJbHas Macca,
OTHOCHUTENIbHAS aTOMHAsl U MOJIEKYJIApHas Macca. DJIEMEHT, IIPOCThIE U CIIOXKHbIE BEIECTBA.

Ctpoenue atomosn. Ilepuoanyecknii 3aKOH U NepUOAHYECKAS] CHCTeMA JJEMEHTOB.
CoBpeMeHHBIE TIPEACTABICHHUS O CTPOSHHH aTtoma, S-,p-,d-opOuTany, MXx KOH(PHUTypalHOHHBIE U
SHEpPreTUYeCKne XapakTepucTukd. KBaHTOBbIE umcna, ux (usmueckuit cwmbica.  Ilopsimok
3amonHeHust opOurtaneil snexkrpoHamu. llpuHimn HeompeneneHHocTn [ elizeHOepra, HPUHIUI
IMaynu, mpaBuno Xynma u Kieukosckoro. Ilepuonnueckuii 3akoH no JI.M.MenneneeBy u
COBpeMeHHas ero uHrepnperauus. Ilepuoanueckas cucrema 3JaeMeHTOB. Paguycbl aTOMOB U HOHOB.
OHeprusi HWOHM3ALUHU, CPOACTBO K JJIEKTPOHY, 3JIEKTPOOTpHULATENbHOCTb. IIporHosmuposanue
CBONCTB HEOPTaHMYECKUX BEILECTB Ha OCHOBE nepuoanyeckoro 3akoHa .M. Menneneeesa.
Xumuyeckas cBsi3b. Bunbl cBsizell. OCHOBHbIE XapaKTEPUCTUKU. DIEKTPUUECKUH MOMEHT AUIOIIS.

OcHoBbl paguoxumuu. CoctaB atoMmHbIx sinep. M3oronel. PapunoaktuBHOCTb. fnepHbie
peakuuu. [lepuon nonypacnana.

Jluteparypa: [1];[2]

Tema 1.2. JHepreTuxa XuMHYeCKHX peakuuid (HAYAJIA TEPMOAUHAMHUKH).

OCHOBHBIE TEPMOIMHAMHUYECKHE XAPAKTEPUCTHKA XMMHUYECKHX PEAKIHN (TEPMOXUMHUS):
BHYTPEHHSISI SHEPTHUs, TEIoBol 3¢dekr, paboTa, TEIIOEMKOCTb, SHTAIBIINSA, SHTPOMUS. 3aKOHBI
TePMOIUHAMUKH. 3akon  Tecca. N3obapHO-U30TEpMUYECKUT noreniuan  ['ubbca.
TepmonnHaMuyeckue KpUTEpUN HAPaBIEHUS] XUMUYECKUX PEaKLUi.

Jluteparypa: [1];[2]

Pasznen 2

Tema 2.1.Kuneruka u paBHoBecuHe.

OcHOBHbIE KMHETHYECKHE XapaKTePUCTHKU XUMHUYECKUX PEaKLHil: CKOPOCTb XUMHYECKUX
peaxuuii, KOHCTaHTa CKOPOCTH, SHEpPrusl akTUBaLUM, ypaBHeHue AppeHuyca. OCHOBHbIE 3aKOHBI
XUMUYECKOM KUHETHUKU. 3aKOH AerCcTByrommx Macc. Katanms.

XumMHuecKoe paBHOBeCHeE.

I'omorennoe u rereporeHHoe pasHoBecue. KoHCTaHTa paBHOBECHS! U 3aKOH JEMCTBYIOIIUX
Macc. TepMoauMHaMHuYecKHe W KHHETHYECKHE KPUTEpPUM XHMHMUYECKOro paBHoBecus. PDaxTopsl,
BJIUSIIOLINE Ha CMELeHHEe PaBHOBECHS.

Jluteparypa: [1];[2]

Tema 2.2. PacTtBopsl. 3akoHn pa3dasiaenus OcrBanbaa. Ciadbie 3/1eKTPOJIHTHI.




IIpouecchl pacTBOpeHMs. DHEpPrusi KPUCTAIIMYECKON peLIeTKH, SHEpPrusl CojbBaTalllU
(rupparaumm). HacblmeHHbIe, HEHACBILIIEHHBIE W TIEPECHIIIEHHBIE pacTBOPBL. CriocoObl BhIpaKEHUS
KOHIIEHTPALUN pPacTBOPOB. 3akoH Payns, kpuockonusi, 30yJUTHOCKOMMS.. DJIEKTPOJIUTHYECKAs
mucconnanusi. KoHcraHTa W creneHb aucconmauud. 3akoH pasOasieHuss OctBanbaa. BonHeie
PacTBOpPHI BAEKTPOJUTOB. MIOHHOE nMpous3BeneHre BObI, BONOPOAHBIN NokaszaTenab pH u ero pacuer
B pPaCTBOPAX KUCJIOT U OCHOBAHMUIA.

Jluteparypa: [1];[2]

Pasznen 3

Tema 3.1. OKUCIANTETBHO-BOCCTAHOBHTEIbHbBIE MPOLECCHI.

BoccraHoButenbHass W OKHUCIUTENbHAs AKTHUBHOCTb AaTOMOB M HMOHOB XHMHYECKHUX
3J€MEHTOB. THITbI OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuii (OBP). DnexTpoHHBIH U HOHO-
3NEKTPOHHBIA OanaHchl coctaBieHus: ypaBHeHuii OBP B crexmomerpuueckuii Bua. [loTenuman
BoccraHoBieHus, JJC u HampaBiaeHHOCTb OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX —PEAKLIMMH.
OTHolIEeHHEe METalJOB K BOJHBIM pPacTBOpaM 3JIEKTPONUTOB. JlparpamMma 3JE€KTPOXHUMUYECKOMN
YCTOHYUBOCTH BOJBL.

DJIeKTPOXUMHYeCKHe MPOoLecchbl H CHCTEMbI.

PaBHOBecue Ha rpanuie MeTaul-pacTBOp. JIBOWHON SJEKTPUYECKHUM CJIOH, 3JIEKTPOAHBIN
noteHuuan. 'anbBaHUuYecKHUe 3J€MEHTh 1 XMMHUYECKHe HUCTOUYHUKU TOKA. DJIEKTPOIbl CPaBHEHMUSI.
Psin HanpspkeHui. 3aBHCUMOCTD 3JIEKTPOIHOTO MOTEHIHANA OT Pa3InYHbIX (aKTOPOB. YpaBHEHHE
HepHcra. DnexkrpoaBuxkyinas cuiia raibBaHH4IeCKoro ssnementa. Hanpasnenue O-B peakiun.

Jluteparypa: [1];[2]

Tema 3.2. daexkTpous.

Onextponus. IloreHunan paznoxkeHus. JJIEKTPOIU3 PacIIaBOB U BOJHBIX PACTBOPOB COJIEH.
3akon Papanes. [Toxsipuzanuust. DNEKTPOIU3 B MPOMBILIJIEHHOCTH.

Koppo3us u cnoco0bl 3a1IUTHI METAJIJIOB OT KOPPO3HH.

Onpenenenne n kiaccu(UKaLUs TPOLIECCOB IO MEXAHM3MY IPOTEKAHUS M XapakTepy
paspywmenust. Yinep0 oT koppo3uu. XUMHYECKash KOppo3us, €€ MexaHusM. TepMOoamHaMUYecKas
BO3MOXKHOCTh XHUMHUYECKOH Koppo3uu. KuHeTnka Xummueckoi koppo3un. HHrubuposaHue.
Kopposust B pacTBOpax 3JEKTPOJIUTOB. DJEKTPOXUMUYECKAs KOppo3us, €€ MeXaHu3M H
TepMOJMHAMUUeCKass BO3MOXKHOCTb. (OCHOBHas cXemMa JJEKTPOXMMHUYECKOH  KOPPO3HUMH.
TepmoauHamuueckass BO3MOXKHOCTb IPOLECCOB KOPPO3UH C BOAOPOJHOH U KUCIOPOAHOMU
AEToNApU3aed. DIEKTPOXUMHUYIECKas 3aIuTa (KaToAHas, aHOIHAS U MPOTeKTOpHast). [ToKpbITHSL.
U3rorosieHne KOPPO3MOHHOCTOWKUX CILJIABOB (JIETUPOBAHHE).

Jluteparypa: [1];[2]

IpakTHueckue 3auaTus (04Has hopma)

Ne Ne Tembl HaunmenoBanmne madbopaToOpHBIX 3aHATHIHA TpynoemkocTs
(dac)
1. 1.1. DNEeKTPOHHBIE CTPYKTYPHI SJIEMEHTOB (CUMBOJIMUYECKHE 2

u rpadudeckne). JHEPTrusl HOHU3ALHHL.

2. 1.1. Onpenenenue xapakTepa XHMMHUYECKOH CBSI3U B 2
pa3JINuHbIX coequHeHusx. [loaspHOCTE MOoJIeKy .

3. 1.1. Pamnoaktusnocte.  Snepnele  peakuuun.  Ilepuon 2
HoJlypacnana.

4. 1.2. Onpenenenue TeruoBoro  3ddexkra  (IHTANBIINN) 2

XUMHYECKHX PEeaKLui, S3HTPONUU. XapakTepUCTUKA C
TOYKHU 3PEHHsI TEPMOANHAMUKH.

5. 12 Ouneprus ['nb6ca. Pacuér m3menenus sueprum I nb6dca. 2
BosmoxHOCTD CaMONPOH3BOJIBHOTO TEYCHUS
IPOIIECCOB B NPSIMOM HAIPABJICHHH.

6. 2.1. 3aBUCUMOCTb CKOPOCTH XMMHMYECKOH peakuuud OT 2




KOHLIEHTpALIUH, TEMIIEPATyPbl, KaTaJInu3aTopa.

7. 2.1 CocTtosiHUEe paBHOBeCHUs: pacyéT paBHOBECHBIX U 2
UCXOAHBIX  KOHILIGHTpPAllMM  BEIIEeCTB, KOHCTAHTbI
paBHOBECHSI.

8. 22 CnaOwre BIEKTPOJUTHL. 3aKkoH pa3baBneHus 2
OctBanpna. Cuna kucnor. MonHOE mnpousBeneHue
oAbl pH.

9. 22 IloHmwxkeHne naBieHMsT napa PacTBOPUTENS  HAL 2
pactBopoM. IloHMkeHue TemmepaTypel 3amMep3aHus U
MOBBILIEHNE TEMIIEPATYPbI KUIIEHUS] pACTBOPA.

IpakTuueckue 3ausiTus (3a04Has hpopma)

Ne i Ne Tembl HaumMeHOBaHN€ NPAKTUYECKOTO 3aHITHUSA TpynoeMkocTb
(dac)

1. 1.1. DNeKTPOHHbIE CTPYKTYpPBI 3JIEMEHTOB 1
(cumBOoNMYeckne U rpaduueckue).  DHeprus
HMOHM3ALIHH.

2. 1.2. Tennosoii s¢ppexr XUMHUYECKUX peaxuuil. 1
Bo3moskHOCTD CaMOIIPOU3BOJILHOTO TEeUEHUs
IIPOLIECCOB B MPSIMOM HaIIpaBJIEHUU.

3. 2.1 3aBUCUMOCTb CKOPOCTH XHMHYECKOM peakiuu OT 1
KOHLIEHTpALUH, TEMIIepaTypbl, KaTalnu3aTopa.

4. 22 Cnabple  snmekTponutel.  3akOH  paslaBieHUs 1
OctBampa. Cuna xucnor. MoHHOE mnpousBeneHue
Bozpl, pH.

2.3. Kypcosoii npoekT/KypcoBasi padora
KypcoBoii npoekt/kypcoBasi paboTa o AUCUUIUINHE B COOTBETCTBUU C YUEOHBIM IIJIAHOM HE
NPEayCMOTPEH.




PA3JEJI 3. OHEHOYHBIE CPEACTBA OCBOEHUA AUMCIUIIJIMHBI U KPUTEPUH
OLIEHOK OCBOEHHS KOMIIETEHIIUI

@DOHA OLICHOYHBIX CPencTB Ais mpoBeaeHus: Tekyuiero koHTpois (POC TK) ssnsercs
coctaBHOH yacThio PII prcuuruivHel U XpaHuTcs Ha Kadenpe.

Tabmuna 4
DOHJ| OLIEHOYHBIX CPEJCTB TEKYIEro KOHTPOJIS
Bun
Ne /|  HaummeHoBaHue pa3nena | OLEHOYHBIX IIpumeuanue
CPenCTB
1 2 3 4
1. Paznen 1 ®OC TK-1 OT4eT Mo MPaKTUYECKUM padoTaM.

Tect TEKYLICTO KOHTPOJIA AUCLHUIIIIMHBI 1O
Pazgeny 1 (@OC TK-1)

2. Paznen 2 @OC TK-2 OT4er Mo NMpakTU4YeCKuM padoTam.
TecT Teky1ero KOHTPOJIS IUCLHUIIINHBI 10
Pazneny 2 (@OC TK-2)

3. Paznen 3 D0OC TK-3 Y CTHBIN KOJUIOKBUYM
o pazgeny 3 (POC TK-3)

JUIsl CTyI€HTOB 3a0YHOTO OTJENIEHUS OCHOBHOW (OPMON TEKYLIEr0 KOHTPOJIS SIBIISETCS
BBITOJIHEHHE KOHTPONbHOW paboTel. KoHTponmpHast paboTa BBINOJHSETCS IO BCEM TEMam
JUCLIATIIUHBIL.

IIpumepbl OLIEHOYHBIX CPEJCTB TEKYILIero KOHTPOJISA 0CBOEHHs AU CUMIIIHHbI
POC TK-1

TecToBbIe 3a0aHUSs

50 BompocCoB, 3a nMpaBWIbHBINA OTBET Hauncsercs 0,2 Oanna

Nel [Inst ameMeHTa, MOPSIAKOBBIA HOMEP KOTOPOTo B eproanyeckoil Tadbnuue MeHaeneesa paBeH
24, BE€pHO, UTO

DTO P-3JIEMEHT

Ero BeICIIas NONOXKUTEIbHAS CTENIEHb OKUCIIEHUS PaBHA +6

Ero nusmas orpunatenbHas CTENEHb OKUCICHNs paBHA -2

Ero snexTponHas ¢popmyia B OCHOBHOM COCTOSTHUH 3d* 487

Ne2 Tlpu a-pacnane sapo 28y MPEBpALLAETCs B PO
Bd1y
3871
238,
238Np

Ne3 B saTtom coenunenuu ¢pTopa CBsizb HauOoJiee MpuOINKASTCS K MOHHON
HF

LiF

BF;

CF4

NF3

IIpumeps! 3aaaHMll K IPAKTHYECKUM padoTam

1. Hanucath snekTpoHHble BopMyibl MOHOB: a) Sn°'; 6)Sn* ; B) Mn*"; r) Cu’ ; n)




Cr*.e) S* .

2. Jns atomMa yriepoia 3HAYEHUE TMOCJIEAOBATEbHBIX IMOTEHLMAJIOB HWOHH3AINH
cocraisitor (B B): 11=11,3, 1,=24,4, 13=479, 1,=64,1s=392. OOBICHUTH. a) XOJ HU3MEHEHUs
MOTEHLIMAJIOB MOHU3AIMH, 0) YeM BbI3BAaH PE3KUI CKA4OK MpH mepexoze oT Iy k Is.

3. JlumonbHbii Moment cssu H-N pasen 4,342%10°° Ku*m, a mwmma cessu H-N
coctasisier 0,101 HM. Beraucnure s¢dexruBnbiii 3apsn H " uN*?

4. Kakoii mexaHu3M o00pa3oBaHUs KOBAJEHTHOW CBS3M HA3bIBACTCS OOMEHHBIM U
JOHOpPHO-aKLenTOopHbIM? 10 KaKOMy MEXaHH3MY MOKHO OOBSICHUTh 00pa30oBaHUE KaKIIOU U3 CBSI3U
B noHe BF, 7

5. Haitru maccy usorona Sr*' (I'}4=8,54), ocraBmyrocst uepes 25,5 4 XpaHEHHE, eCIIH

NepBOHavYaibHas Macca ero cocrasisia 200 mr.

6. Ilpu Boccranomienun 12.,7r okcuma memu(ll) yriem (c  obpazopanmem  CO)
noryomaetcs 8,24k /. Onpenenuts AH0 obpazosanus CuQ.

7. YCTaHOBUTb, NPOTEKAHUE KAKUX M3 HWKECICAYIOIIUX PEAKLIUA BO3MOXKHO B
CTaHIapTHBIX ycaoBusx mpu25°C:

a) N, (F) + 1/,0, (F) =N,0 (F)

6) 4HCI1 (r)+ 02 (r)=2Cl;(r.) + 2H20 (x.)

B) Fey03(x.)+3CO (r.)=2Fe(x.)+3CO; (1)

POC TK-2
TecToBbIe 3a0aHUA
50 BompocCoB, 3a nMpaBWIbHBIN 0TBET Hauncisiercs 0,2 Oana

Nel B BbIpaskeHHE KOHCTAHTBI PABHOBECHUS FE€TEPOre€HHON peaKkLMU BXOAAT KOHLIEHTpaLuu
BEILIECTB:

BCEX

TOJIKO Ta3000pa3HbIX

KUIKUX U Ta3000pa3HbIX

TOJIBKO JKUJAKHX

Ne2 Kak yMeHBIINTCS] CKOPOCTh NMpsiIMOH 1 00paTHO peakunu 2NO; «»2NO + O, ecnu
KOHLIEHTpALUU B PAaBHOBECHOM cUCTEME YMEHBbUIUTh B 3 paza? B...

27 n 9 pas

3u9pa3

9u 27 pa3

12 u 27 pa3

Ne3 Koncranta CKOpOCTH peakLUH 3aBUCHUT OT. ..
MPUPOABI PEArUPYIOLINX BELIECTB

KOHLICHTPALUN PEarnpyrIUX BEIIECTB
PaBHOBECHBIX KOHLIEHTPALUI

KOHIIEHTPALIUHN ra3000pa3HbIX BELIECTB

IIpumeps! 3agaHMll K IPAKTHYECKUM padoTam
1. Peakuus mexny BemectBamMu A u B Brlpakaercs ypaBHeHueM: A+2B —C. HauanbHble

KOHLIEHTPAaLUU COCTABJISAIOT: [A]OZ 0,03 momnb/m, [B]OZ 0,05 monb/n. Koncranta ckopoctu
peakuuu paBHa 0,4. HailTu HavyanbHYHO CKOPOCTb PEAKLMU CKOPOCTh PEAKLUU MO HUCTEYEHUHU
HEKOTOPOTO BPEMEHH, KOT71a KOHLIEHTpalus Beuiectsa A ymeHbImuTcst Ha 0,01 mMoub/m.

2. Kak wmsmenurcs ckopocts peakuuu 2 NO(r.) + O,(r) — NO,(r.), ecnu: a) yBEJIUYHTH
JaBJeHHe B cHCTeMe B 3 pas3a;, 0) yMeHbIIUTh OOBEM CHUCTEMBI B 3 pasa, B) IMOBBICHTH
koHueHTpauuo NO B 3 paza?



3. Hanumure BBIpaKEHHs ST CKOpocTel mpsMoid M oOpaTHOH peakuuii W KOHCTAHTHI
PaBHOBECHS:

4. 2CO( r) + OZ(r) -2 COZ(F) : AHO< 0

5. Kak crmexmyer W3MEHHUTh B PEAKIMOHHOM COCy[e. a) TeMmepaTrypy, O) maeineHue, 4TOOBI
CMECTUTb PaBHOBECHE B NPSIMOM HaIlpaBJIeHUN?

6. Berunciaurte Temneparypy KMIEHUs1 pacTBopa, coaepxkamiero 2r Hadrammaa CioHg B 20r adupa,
eCJIM TeMIiepaTypa Kurenus s¢upa 35,6 OC, a ero 30yJUTHOCKOMU4YecKasi KOHCTaHTa 2,16.

POC TK-3

Texkymuii KOHTPOJb MO MOAYMIO 3 MOpeaycCMaTpuBaeT MPOBEICHUE KOJJIOKBHYMA.

[IpumMeHsIFOTCS pa3IUYHBbIE BUABI ONMPOCA. WHAMBHUIyAJIbHbIE U TPYIIOBbIE MyOJUYHBIC 3aIUTHI
BBIOPAHHOTO MPENoJaBaTeieM BOMPOCa U PelIeHUe 3a7aud y JTOCKU C TMOJIHBIM TOSCHEHHUEM XOaa
pacu€EToB.

Bonpochl K KOJIOKBUYMY.

1.

N

13.
14.
15.

16.

17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Kak omnpenensercs crerneHb OKUCICHHOCTH 3JIEMEHTA B COCITUHEHUSIX ?

OCHOBHBIE TIOJOKEHMSI, MX KOTOPBIX HYXKHO WCXOAUTH JUIsl BBIYUCJICHHS CTETICHH
OKHCJIGHHOCTH 3JIEMEHTA.

OrnpeneneHne OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKLIHH.

Kakoe BeliecTBO Ha3bIBAeTCsI BOCCTAHOBUTEIEM. BakHEHIIe BOCCTAHOBUTEIIH.

Kakoe BeliecTBO Ha3bIBAaeTCs OKUCINTENIEM. BaskHene OKUCINTEIH.

Tunel OKUCIUTENBHO-BOCCTAHOBUTEBHBIX PEAKLIMIM.

CocraseHue nojypeakiuii 3JIeKTPOHHOTO OaaHca.

DJNEKTPOXUMUYECKUE MTPOLIECCHI.

DJNEKTPOIHBIE MOTEHLIUAJIBI.

. YCTpOKHCTBO raibBaHU4ecKoro syemenTa Jlanuans-Axkodu.
. DIeKTpuUecKe akKyMyJISITOPbL.
. PacueTbl 3JEKTPONHBIX TMOTEHUUAIOB ¢ TOMOImbO ypaBHeHus Hepucra. 2.J[.C.

raJlbBaHUYECKOT0 3JIEMEHTA.
CyTb 3n€exTpoau3a.

IIpouecchl, npoTekaroiue Ha KaToje MpHU AJIEKTPOIIN3€ BOAHBIX PACTBOPOB 3JIEKTPOIUTOB.
IIpouecchl, mpoTekaroliye Ha HWHEPTHOM aHONE IPU DJIEKTPOJU3€ BOAHBIX pPacTBOPOB
3JIEKTPOJIUTOB.

CrannapTHbIe OTEHLMABI OKHCICHUs/BOCCTAHOBICHHs BOABL IIporecchl Ha 3JeKTpoaax,
MPOTEKAIOIME B HENTPAIbHBIX U KUCJIBIX PACTBOPAX, B LIEJIOUHBIX PACTBOPAX.

AxtuBHbIN a”oA. [IpenmyliecTBeHHbIE TPOLIECCH], TPOTEKAIOLIUE MPHU JIEKTPOJIU3€ BOJHbIX
PacTBOPOB BJIEKTPOJIUTOB.

3aKOoHBI 3JIeKTposn3a. MaremaTudeckoe BblpaskeHHe BTOporo 3akoHa Papanes.

[Toctrosinuas ®apanes.

CyTb KOppO3HH.

XuMuyeckasi KOpposusl.

DNeKTPOXUMHUYECKasi KOPPO3HUsI.

MeToapl 3a1IUTHI OT KOPPO3UU.

Mertasnnnyeckue 3allUTHbIE TOKPBITHS.

Hewmerannuueckue 3alUTHbIE TOKPBITHS.

DNeKTpOXUMHUYECKasl 3alUTa MeTalja.

Bopsba ¢ koppo3ueli Oy KIarIIMHI TOKAMH.

Karonnas 3amura.

Tunosbie 3212494 K KOJJIOKBHYMY.

8.

9.

OnpenenuTtb CTENEHb OKUCICHHOCTU XpoMa B cienyromux coequneHmsx.  KyCrQOy, Cry0s,
Fe(CIOZ)Z, KzCr207, Crz(SO4)3 , Na3 [CT(OH)6]

Jnst cnenyrImux peakuuid yKa3aThb, KakKhMe BELeCTBA M 3a CUET KAKUX MMEHHO



SJICMCHTOB UTPAOT POJIb OKHUCJIUTEIEH 1 KAKHE — BOCCTAHOBUTEJICH:

a) SOZ + BF2 + 2H20 = 2HBr + stO4
06) Mg+ HSO4=MgSO4 + H;

B) Cu + 2H>S04 = CuSO4 + SO, +2H,0
r) 31, +6KOH = KIO; + 5KI + 3H,0

10. Kakne W3 NpPHUBEAEHHBIX PEAKLUN OTHOCATCS K pPeaKkLHsIM MEKMOJIEKY JIIPHOTO
OKHCJIEHUSI-BOCCTAHOBJIEHUS, K PEaKLHSIM BHYTPUMOJIEKYJSIPHOIO  OKHUCJIEHUs-
BOCCTAHOBJIEHUS U K PEAKLUSIM AUCTPONOPLUOHUPOBAHMUS?

a) 4KMnQy4 + 4KOH = 4K, MnO4 +0; + 2H,0

6) HQSO3 + 2st =38 + 3H20

B) NH4N02 = N2 + 3H20

r) 4P + 3KOH + 3H,0 = PH3; + 3KH,P0;

1) 2H,0; = 2H,0 + O,

e) 2KMIIO4 + 3MHSO4 + 4H20 = SMHOZ + KzSO4 + 2HZSO4

11. JIo kakux MPOOyKTOB MOXET ObITh OkucieHa Bona: a) 1o O, u H+; 6) no OH- u Hy; B)
no 20H™?

12. Ha OCHOBE 3JIGKTPOHHOTO CTPOCHUS aTOMOB YKa3aTh, MOTYT JH OBITb OKUCJIUTEISIMH:
aTOMbl HaTpusl, KaTHOHbl HATPHsL, KUCIOPOA B CTENEHU OKHUCIEHHOCTU -2, HOJ B CTENEeHU
okucneHHocTH 0, PTOPHI-HOHBI, KaTHOHBI BOAOPOA, HUTPUT-HOHBL, THAPHI-HOHBL.

13. Yka3zarp, B Kakux W3 CJACOYIOLIUX PEaKLUN NEPOKCHI BOAOPOAA CIY>KUT OKHCIUTENEM, & B
KaKHX — BOOCTAHOBUTENIEM:

a) 12 + H202 — HIO3 + H20

6) PI)OZ + H202 - PI)(OH)Z + 02

B)KC103 + H,0, — KC1 + O, + H,O

F) KMHO4 + H202 - MH02 + KOH + 02 + HZO

3.2. OueHo4HbIe CPeACTBA AJ51 IPOMEKYTOYHOI0 KOHTPOJISI

@DOH/I OLEHOYHBIX CPENCTB UIA NpoBeneHus nmpomexyrouHoi arrecrauuu (POC ITA)
ABJIIETCA cOCTaBHOW uacThio PI1 mucruruinHel, pa3paboTaH B BUAE OTHAENBHOTO IOKYMEHTA, B
cootseTcTBUH ¢ nojoxeHueM o POC ITA.

[IpomeskyTouHas aTTecTanus MPOBOAUTCS B Ba 3Tana. IlepBhlid 3Tan npoBonuTcs B popme
TecTupoBaHusa. K TecTUpOBaHMIO IO NPOMEXKYTOUYHON aTTeCTallMU JOMYyCKalOTCS CTYIEHTHI
YCHELIHO NMpOoLIeAne IPeAbIylie aTTeCTALUU M0 TEKYIIEeMy KOHTPOIIIO YCIIeBAEMOCTH.

IIpuMepb! OLEHOYHBIX CPEACTB AJs1 IPOMEKYTOYHOMN ATTECTALHH.

IIpumep TecToBbIX 3aAaHui (MepBbI ITAN

Nel DnexkrpoHHast KOHGUTYpaLUST 18%28% 2P° 3S' onmceiBaer
Bozby:xnennoe cocrosinue atoma F

OcHoBHoe cocTosiHue noHa F

OcHoBHoe cocTosiHne aToma Ne

Bozby:xnenHoe coctosinne atoma Ne

Ne2 " - pacnany mpeamecTByeT Npouece, MPOUCXOASIIUN B SApPe
1 1 0
p+ = nO + e+
1 0 1
n,=e_+p,
1
pi +el = ny,



Hcnyckanue HEHTPOHOB

Bropoii 3tan. CryaeHTbl, yCHELIHO MpOILIEAIINe TECTUPOBAaHUE M0 MPOMEXYTOYHON
aTTeCTalluM, UMEIOT MPABO HA YIAOBJIETBOPHUTEIBbHYIO OLIEHKY IO MPOMEKYTOUYHOH aTTecTalun Oe3
crauu sk3aMeHa no gucuuruinHe. CTy#eHThI, MpeTeHayromue Ha 0osee BBICOKYIO OLIEHKY, CHA0T
NUCHbMEHHBIA 5K3aMEH IO OWiieTaM, COCTOSIIIUM U3 JIByX TEOPETHUYECKHUX BOIPOCOB M THITIOBOU
3a1a4u.

DK3aMeH MpOoBOIUTCS B NMUCbMeHHOH (opme. OCHOBHas Leib NMPOBEACHUS HK3aMEHA —
NPOBEPKA YPOBHS YCBOEHHSI KOMIIETEHLMH, PUOOPETEHHBIX B MPOLIECCE M3YYCHUS TUCIIUTUIUHBL.

IlepeueHnb BONpPoCoOB 1151 NOATOTOBKH K IK3aMEHY:
1. CtpoeHue aToMa. JIeKTPpOHHAA CTPYKTypa aTOMa, KBaHTOBbIe YU c/Ia. PaccMoTpeTh Ha

IpuMepe KOHKPEeTHOI'0 3/1eMeHTa.

[TpuHIMT pabOTHI TaIPBAHUYECKOTO 3JIEMEHTA.

KBaHToBBIe uncia. [lpunyun [ayu

Bunbl XUMHUECKUX CBSI3EH.

[IpaBu10 KiteykoBCckoro; npaBuio XyHza.

[lonnkeHKe JaBJIeHUs HaJ, pacTBOpoM (3akoH Payus).

Ctpoenue atoMa. UsoTonsbl. [loHATHE paMOaKTUBHOCTH.

[ToBbleHne TeMIepaTyphl KUIEHUs pacTBopa (3akoH Payiis).

9. PaanoakTUBHOCTb. BUJBI pajHOaKTUBHOrO paclaja.

10. Monnoe npoussenenue soasl. pH

11. 3rTanbnus. 3akoH ['ecca.

12. KoHcTaHTa paBHOBECHS, CTelleHb JUCCOLAAL WU CAOBIX 31€KTPOJUTOB.

13. 3uTponusd. CienctBue U3 3akoHa ['ecca.

14. JIumioNbHBIA MOMEHT.

15.9Heprus ['m66ca. BiusiHMe 3HTaJbIUMUA U 3HTPONHUM Ha HalpaBJeHWe MPOTeKaHHUs
XUMHUYeCKHUX IPOLeCCoB.

16. OxucauTenpHO-BOCCTAHOBUTENbHBIE peaKkIMK. BakHel e OKUCIUTEe N, BOCCTAHOBUTEIH.

17. CKOpOCTb XMMHUYECKUX peaKLil. 3aBUCUMOCTb OT KOHILeHTPaLUH.

18. Xumnyeckas cBs13b. OCHOBHBIe XapaKTepUCTUKU. BUJEBI CBA3U

19. CKOpOCTb XMMHUYECKUX peaKLMil. 3aBUCUMOCTb OT TeMIlepaTyphl.

20. IToHm:keHUe TeMITepaTypbl 3aMep3aHus pacTBopa (3akoH Pays).

21.CKOpOCTb XMMHYECKUX peaknui. 3aBUCMMOCTb OT KaTajausaTopa (ypaBHeHHE
AppeHuyca).

22. TennoBoii 3P PeKT XUMHIECKON peaKLuu.

23.PaBHOBeCHbIe peaKlMU. KOHCTaHTa paBHOBeCHS.

24. CyuiHOCTb 3JIeKTpOoJIn3a.

25. Cnabwble 3/1eKTpoIUTEL. KOHCTaHTa M cTeneHb JUCCOLUALUH.

26. KBanToBble uncia. [locrynar bopa.

27.3nektpoaus. KaTogHble mpoLecchl.

28. PanuoakTUBHOCTD. (L — pacra.

29.21eKTposn3. AHOJIHBIE MTPOLeCChl (MHEPTHBIU aHO/).

30. pK kucior.

31. dnekTposin3. AHOJHBIE IPOLECChl (AKTUBHBINA aHOZ).

32. DKBUBaJEHT METAJJIOB. MeTO/ SKCIIEPUMEHTAIbHOIO BBIUNCIIEHHUSI.

33.3nekTposn3. OCHOBHBIE 3aKOHBI 3JIEKTPOJIU3a.

34. DnexTponuTudeckoe papUHUPOBAHUE HUKEIISL.

35. 3akoH pa3b6aBsieHus: OcTBabja.

36. Bnvusanue 3HadyeHu AH 1 AS Ha camoInpor3BoO/IbHOE TeYeHHe Tpoliecca.

37. MakcuMa/IbHOE YU CJ/I0 3JIEKTPOHOB Ha 3JIeKTPOHHBIX OpOUTaNsaX. B3auMoCBA3b Mexay
KBaHTOBBIMH YHCJIAMH.

38. 3. J1.C. ranbBaHUYECKOrO 3JIEMEHTA.
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39. JHepreTrka XMMUYeCKUX peaKIUH.

40. CtpoeHue aTomMa. DNEKTPOHHASI CTPYKTypa aToMa.

41. IlpaBuso Baut-T'odpda.

42.OCHOBHBIE TIOJIOKEHUSI TPU OlNpeJieIeHUH CTelleHeH OKHC/IeHUs 3J1eMeHTOB B
COeIMHEHHUSIX.

43. JHeprus aKkTUBAL UK. BiUsgHME Ha CKOPOCTb XUMUYECKUX peaKUH.

44. OCHOBHBIE 3aKOHBI JIEKTPOJIU3A.

45. PagroakTUBHOCTD. [lepuos nonypacnaga. 3 — pacnag,

46. DnexTponu3. OCHOBHBIE MOJIOKEHUSI.

47. HanmpaBJ/IeHHOCTb IPOTeKaHU Sl XMMHUYEeCKUX peaKLl i NIpU pa3HbIX 3Hakax AH u AS

48. [Ipoueccel, NpoTeKarlye Ha aHOJe NPU 3JEKTPOJIA3€e COJNel KUCI0POACOepHKaLIUX
KUCJIOT

TunoBble 321241 K IK3aMEHALIMOHHBIM OHJIeTAM.

1. CxompkO 3HAU€HWH MArHUTHOTO KBAHTOBOT'O YHCJIA BO3MOXKHO JUIS 3JIEKTPOHOB
SHEPreTUYECKOr o MOAYPOBHS, OpOUTATBHOE KBAHTOBOE YHCIIO KOTOporo £ =27 (=37

2. Kakoe MakCHUMaJlbHO€ YMCJIO 3JIEKTPOHOB MOXKET COAEpKaTb aTOM B BJIEKTPOHHOM CJIOE C
IJIaBHBIM KBAHTOBBIM YUCIIOM 17 =47

3. Ompenenuth no mnpaBwity KiedkOBCKOTO MOCIENOBATENBHOCTD 3AMOJHEHHS 3JIEKTPOHHBIX
opbuTaiel, xapakTepu3yromuxcst cyMMoi ntl: a) 5; 0) 6; B) 7.

4. VkaszaTb TOPSAKOBBIA HOMEpP 3JIEMEHTa, Yy KOTOPOro: a) 3aKaHYMBAETCS 3aIOJIHEHUE

sniekTpoHamu opburaneit 4d; 0) HaUMHAETCS 3aTIOJTHEHUE TOAYPOBHS 4p.

Kaxkoit nogypoBeHb 3amoIHseTcs B aTOMax Mocje MOAypOBHs 557

6. Y Kakoro »JieMEHTa HA4YMHAET 3alOJHATbCA TonypoBeHb 4f? VYV kakoro sieMeHTa
3aBepIIAETCS 3al0JHEHNE STOr0O MOAYPOBHsI?

7. Kaxoii momypOBEeHb 3amlOJIHAECTCA B aTroMax I[OCNe 3amosiHeHus: moxyposHs Sp?llocne
3aronHeHus moayposHst Sd?

8. 3ammcarb 3JeKTPOHHBIE POPMYJIBI ATOMOB 3JIEKTPOHOB ¢ 3apsiaamu siapa: a) 8; 6) 13; B) 18;
r) 23; n) 53; e) 63; x) 83. CocraButh rpapuveckue CXeMbl 3aNOJHEHUS 3JIEKTPOHAMHU
BAJICHTHBIX OpOHTAJIECH 3TUX aTOMOB.

9. Cpean TpUBEACHHBIX HH)KE DSJEKTPOHHBIX KOH(PUTypalMil yKa3aTb HEBO3MOXKHBIE H

wn

OOBSCHUTH MPMYMHY HEBO3MOKHOCTH MX peammsanuu: a) 1p’; 6) 3p°; B) 3s7; 1) 2s”; 1)
2d7;e) 5d*; x) 3f7;3) 2p*.m) 3p’.
10. Ckonpko BakaHTHBIX 3d-opOuTaneii nMeroT Bo30yxkaeHHbie aromer: a) Cl; 6) V; B) Mn?

11. CkonbKO HECTIApEHHBIX 3JIEKTPOHOB COAEpKaT HEBO30YKAeHHbIE aTOMBI. a) B; 0) S; B) As;
r) Cr; n) Hg; e) Eu?

3.3. ®opma H OpraHu3alus NPOMEKYTOYHOH ATTECTALIMM IO HTOraM OCBOCHHS
AMCUMIIINHBI

Ilo wToram OCBOEHMs NUCLUMIUIMHBI IPOBENCHHME 3K3aMe€Ha MPOBOJAUTCS B [1Ba dTama:
TeCTHPOBAHHE U MHUCbMEHHOI0 3aaHHS MO OUJIeTam.

IlepBbIH 3TAaN NPOBOAUTCA B BUE€ TECTUPOBAHUS.

TecTupoBaHHe CTaBUT LIENBIO OLICHUTH NOPOTOBBLIH YPOBEHb OCBOCHUS OOYYArOIUMHCS
33JaHHBIX PE3YJIbTATOB, & TAK)KE 3HAHUN U YMEHHUI, NIPEAYCMOTPEHHBIX KOMIIETEHLIUSIMHU.

JInsi OUEHKHM HNPEBOCXOAHOT0 M _NPOABHHYTOIO YPOBHSA YCBOCHHMS KOMIETEHLUN
npoBoguTCcs BTOpo#H 3TAam B BHIE NMHUCHMEHHOTO 3aJaHMs MO SK3aMEHAIIMOHHBIM Ouieram, B
KOTOPO€ BXOAUT MMCbMEHHBII OTBET HA [1Ba TEOPETUYECKUX BOMPOCA U PELICHUE TUIIOBOW 3a0a4u
M0 U3YYEHHBIM TEMaM.

3.4. Kputepuu oneHKH NPOMeKYTOYHOMN aTTecTalluu
Tabmuua 5
Cucrema oLleHKH NMPOMEKYTOUYHOH aTTeCcTALMHU



Ornucanre OLIeHKH B TPEOOBAHUSAX K Bripaxenue B CrnoBecHOE BbIpOKECHHE
YPOBHIO U 00BEMY KOMITETEHIUH bamrax bPC

OcCBOCH MpeBOCXOAHBIH YPOBEHD Ot 86 no 100 OtananHO
kommnerermii OITK-1
OcBoeH NpoaABHHYTHII YPOBEHb Ot 71 no 85 Xopomwo
kommnerermii OITK-1
OcBOEH MOpPoOroBbId YPOBEHD Ot 51 0o 70 Y IOBIETBOPUTENBHO
kommnerenuii OITK-1
He ocBoeH mOporoBblii ypOBEHb Menee 51 HeynosnerBopuTeabHO
kommnerermii OITK-1

PA3/IEJI 4. OBECIIEYEHUE YYEBHOM JUCOUILINHBL (MOYJIS)

4.1.Y4eOHo-MeTOAUYECKOE 00ecnedeHHue JUCIHIJIHHBI
4.1.1 OcHoBHAA JuTEpaTypa

1. AxmeroB H.C. O0mas u HeopraHuveckass XuMus [DJIEKTPOHHBIN pecypc|: yueOHHK. —
DJNEeKTPOH. JaH. — CII6: wsnm-Bo «Jlawb», 2014, 752¢. - Pexum pgocryma:
https://e.lanbook.com/reader/book/50684/#1

2. Kopoeun H.B. OOmass xumwus. Teopus w 3amauu. [DHIeKTpOHHBIA pecypc]: ydeOHOe
nocobue. — DnekTpoH. naH. - CI16: Jlanp, 2017. - 492 c. - (bakanaspuar) — Peskxum gocryna:
https://e.lanbook.com/reader/book/97169/#53

4.1.2 lonoHMTeIbHAA JUTEPATYpPa

1. bopzosa JLJI., Uepnukosa H.IO., Axymes B.B. OcHoBbl 0oOmieli xumun. [DIEKTPOHHBIH
pecypc]. — Omnekrpon. man. — CII6: Jlamb, 2014. - 480 c¢. — Pexum pocryna:
https://e.lanbook.com/reader/book/51933/#1

2. T'munka H.JI O6mas xumust: yaebHoe nmocobue.- M: KHOPYC, 2016. - 752 c.

4.1.3. Ilepeyenb y4eOHO-MeTOAHYECKOTO O0ecmevYeHusi 1JIsl CAMOCTOATEIbHOH PadoThl
00y4YaOMIUXCS MO0 AUCHHUIIINHE
1. AxmeroB H.C. O0mas u HeopraHudeckass XuMus [DJIEKTPOHHBIN pecypc|: yueOHHK. —
DJNEeKTPOH. JaH. — CII6: wsnm-Bo «Jlawb», 2014, 752¢. - Pexum pgocryma:
https://e lanbook.com/reader/book/50684/#1
2. Jlomaxkosa 3.VY. Xumus: Meronudeckue ykazanus. Kazanb: «9xouentpy», 2009. 48c.
DNeKTPOHHBIA Kypc « XUMUS» B CTPYKTYpe 3NeKTpoHHOro yHuBepcutera (Black Board)
15-16_Leninogorsk KTMP Loshakova chemistry Pexxum J0CTyMa:
https://bb kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view&content
id= 101676 _1&course_id= 9950 1

(9%

4.1.4 MeToanuecKkue peKOMEHAALMU Jisl CTYAEHTOB, B TOM 4YHCJEe N0 BbINOJHEHHUIO
CaMOCTOSITeILHON padoThl

HsyueHne IUCUMIUIMHBI TNPOBOAMTCA B TEMAaTHYECKOW mocienosaTenbHOCTH. Kaxnmon
nmadopaTtopHOil paboTe M CaMOCTOSTENPHOMY HM3YYEHHIO MaTepuaia MPEeNUIeCTBYET JEKLHUs IO
IAHHOHU TEME.

Jns u3ydeHus [AUCLUMIUIMHBI «XHMUsI» PEKOMEHAYETCs HCIONb30BaTh ClEeNyHOLIue
VUCTOYHUKU!
1. YueOHuku u yuebHbIe MOCOOUS, HHTEPHET-PECYPCHI
2. JlupaxkTU4YECKH MaTepHall o BCEM pasfaenaM Kypca «XUMUsD»
3. TecroBble 3aaaHMs1, TUTIOBbIE 3aJa4H.
4. Metoaudeckue yKa3aHUs IJ1sI BBITOJHEHUS JTA0OPATOPHBIX 3aHATHH [2].

JIist CTyIEHTOB 3a0YHOTO OTAEIEHHsI 0CO00€ MECTO OTBOJUTCS CAMOCTOSITENIbHOM paboTte. B
€& OCHOBE JIS)KHUT BBIIOJIHEHHE KOHTPOJIBHON paboThI IO BceMy Kypcey oOrei xumun. KoHTponbHas
paboTa mpeacTaBiIeHa 3a1a4aMHy 0 BCEM TeMaM Kypca.


https://e.lanbook.com/reader/book/50684/%23l
https://e.lanbook.com/reader/bool%3c/97169/%2353
https://e.lanbook.com/reader/book/51933/%23l
https://e.lanbook.com/reader/book/50684/%23l
https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view&content

B momomp cryneHTam pa3paOoTaHbl U W3aHBl METOAMYECKHE YKa3aHUs, TAe NaeTCs 110
KQXAOMY NOApa3feNly KpaTkas TeopeTHueckas 4acTb, IMPHUBENEHbl C MOSICHEHHSIMH MPUMEpHI
pemenust 3anad. KonTtpompHas paboTa comepkuT IepedeHb 3afad M3 KaKAOro IOApasiena.
Pemenne nomKkHO OBITH MPENCTaBIEHO B Pa3BEPHYTOM BHAE C HEOOXONMMBIMU IMOSICHEHUSIMH.
3auTeHHass KOHTPOJbHAs PaboTa SBJISETCS ONHUM U3 TJIABHBIX KOMITOHEHTOB MpPHU JOMYCKE K
MIPOMEXKYTOUHOM aTTeCTallMK — K3aMEHY.

DK3aMeH TPOBOIUTCS B JIBa 3TAlA; TECTUPOBAHKE U MUCbMEHHOT'O 3a/1aHUS 110 OMIeTam.

IlepBblii 3Tan NPOBOAUTCS B BUJI€ TECTUPOBAHUS.

TecTupoBaHne CTaBUT LENBI0 OLICGHUTh HOPOTOBBIM YPOBEHb OCBOCHUS OOYYarOIUMHCS
3a/laHHBIX Pe3yJIbTaTOB, a TAKXXe 3HAHUM U YMEHUMN, NPEeNyCMOTPEHHBIX KOMIETEHLIMSIMH.

JIisl OLleHKH OPEeBOCXOAHOIO U MPOJBUHYTOIO YPOBHS YCBOEHHUS KOMIIETEHLUI TPOBOAUTCS
Bropoii 3Tanm B BHAE MUCBMEHHOTO 3aJaHMs MO 5K3aMEHAIMOHHBIM OHJIeTaM, B KOTOPOE€ BXOIUT
MUCbMEHHBIN OTBET HAa JBa TEOPETUYECKUX BOMPOCA U pelLIeHHe TUIIOBOM 3a/adi MO U3Y4YEeHHbIM
temaM. Ha Hanncanme orBonutest 60 MunyT. CTyA€HT HOJDKEH YMETh MPOBOAHTD MPEOOpa3OBaHMS
OCHOBHBIX XMMHUYECKUX YPaBHEHUH, MOHUMATh IPUPOAY U XapaKTep MPOBOAUMBIX BbIYMCIEHUH.

Ha Bcex sramax KOHTpOJs KauecTBa M3y4aeMOro MaTepuasia yJessercss BHUMaHUE Ha
YMEHUU BJIaAeTh NPUOOPETEHHBIMH 3HAHWSAMU IPH  PACCMOTPEHUH TEX WM  HWHBIX
npou3BOACTBEHHbIX cutyauuil. Takoit momxox coorsercrByer @I'OC BO mo ¢dopmuposanuio
COOTBETCTBYIOLINX KOMIETEHLUH.

4.1.5 MeToan4eckHne peKOMEHAALMH /151 IpenoaBaresiei

JlekumM — OAMH W3 OCHOBHBIX BHIOB pabOTBHI MPH OCBOSHHHM TEOPETHUECKOro Kypca. B
KauecTBE JIEMOHCTPALMOHHOIO MaTepuana HUCHOJB3YIOTCS: MEPUOANYECKass CHUCTEMa DSJIEMEHTOB
JL.11. MeHnneneesa, psin TaONHI CTAaHAAPTHBIX 3HAYeHWH. Ha JNEKIMOHHBIX 3aHSATHUSX MOTYT OBITh
UCIIOJIB30BAaHbl  NPE3EHTaTUBHbIE MaTepuaibl, CKPUHILOTHI, BHUIEOPOJMKHU. 3aKperuieHue
JEKITHOHHOTO Kypca He0OXOAUMO KOHTPOJIUPOBATh MaTepHAIaMH TEKYIIETO KOHTPOJISL.

IIpu BeIMONHEHUN PACYETHBIX 32JAHMH HA NPAKTHYECKHX 3AHSTHSX HYKHO HE MeHee |
yaca u3 1BYyX (50% BpeMeHH) OTBOJUTH Ha CAMOCTOSITEIPHOE peleHue 3anad. [Ipaktudeckue
3aHSTHS [eJIECOOOPA3HO CTPOUTH CASIYIOIINM 00pa3oM:

1. BBozHOE C1OBO MperonaBaTess (LIeIH 3aHATHS, OCHOBHBIE BOITPOCHI, KOTOPBIE TOJKHBI
OBITb PACCMOTPEHBI).

2. bernwlii onpoc.

3. Pemenue 1-2 TUNOBBIX 33784 Y JOCKU.

Crynent mnonydaer 3amaHue (Bapuanrt). Ilepen HayanoM  BBIOJHEHHS — 3a7advd
NpEenoaBaTelb JaeT JIUIb 00IINe METONUYECKHEe YKa3aHus (OOLIMi MOPSIIOK PEeIleHus], TOYHOCTb
U €IUHUIBl U3MEPEHHUS] ONpPENEeICEHHBIX BEIMYHH, WMEIOIIHNECs] CIPABOYHBIE MATEPHANbl U T.IL.).
Brinonuenne CPC Ha 3aHATHSX C MPOBEPKOI pe3ysbTaTOB MperofaBaTeeM MpuyyaeT CTyAEHTOB
IrPaMOTHO W MPABWJIBHO BBINOJHATH PACYETHI, MOJB30BATHCS BBIYMCIHUTEIBHBIMU CPEICTBAMHU H
CIIPaBOYHBIMHU AaHHBIMU.

KoHTpone caMocTOSTENbHONW pPadOThl CTYAEHTOB MOXKET NPOBOAHMTCS OXHOBPEMEHHO C
TeKYIIUM IPOMEXYTOYHbIM  KOHTPOJEM 3HAaHMM  CTyA€HTOB.  Pe3yibpTaTel  KOHTPOJA
CaMOCTOSITENIbHON Pa0OThI CTYAEHTOB TOJIKHBI YYUTBIBATHCS MPH OCYIIECTBIEHUH MPOMEKYTOUHOM
arrecTauuy no aucuurumHe. OOImenearornuecCKuMI KPUTEPUSMHU PE3yJIbTATOB CaAMOCTOSITEIbHON
paboThl OOYUAIOIIUXCS SIBJISTFOTCSI:

- YPOBEHb OCBOEHHSI CTYAEHTOM yueOHOro Marepuaia Ha YPOBHE KOMIIETCHLIUH,

- YMEHHE CTYJI€HTa UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS MPU BBINOJHEHUN MPAKTHUYECKHUX
3aaHMIT,

- 000OCHOBaHHOCTb U YETKOCTb U3JIOKEHUS OTBETA;

- opopMIIeHHE OTYETHOTO MaTepraa B COOTBETCTBUH C TPEOOBAHMSIMH,

- TBOPYECKUN MOJXO/ K BBIMOJIHEHHIO CAMOCTOSATEIBHOMN padoThI,

- YPOBEHb BJIaACHUS YCTHONW U MMCbMEHHON HAYYHOU PEYbI0O U TEPMUHOJIOTHEN.

4.2. UndopmanuonHoe odecrneyeHue JTUCHHUILIUHBI (MOYJIs1)



4.2.1 OcHoBHOe NH(POPMALIHOHHOE O0ecneueHue

Ilepeuenb pecypcoB HH(POPMALUMOHHO-TEJIEKOMMYHHMKALUMOHHOH ceTH «UHTepHeT,
He00XO0AUMBIX AJISI 0CBOCHHUSI AUCUUILINHBI (MOAYJIs1):

se-library kai.ru — bubnmoreka Ka3zaHCKOro HAIIMOHAJTBHOTO  HUCCIIEHOBATEIBCKOTO

TexHuueckoro yHusepcutera uM. A.H. Tynonesa

selibrary.ru — HayuHast snekTpoHHast Oubnuoreka

e lanbook.ru - ObC «M3narenscTBo «JlaHby

*ibook.ru - DnexkTpoHHO-ONOIHOTeUHAsT cUcTeMa AHOYKC

*. http://znanium.com

4.2.2 JlonoJIHUTEJILHOE CTIPABOYHOE o0ecreyeHmne

He tpebyercs

4.2.3 IlepeyeHbp HH(OPMALHOHHBIX TEXHOJIOTHH, BKJIIOYAsl MepeYeHb NPOrpaMMHOIO
o0ecneueHusi 1 HHPOPMALHOHHBIX CMIPABOYHBIX CHCTEM
* Microsoft® Windows Professional 7 Russian,
* Microsoft® Office Professional Plus 2010 Russian,
 anTuBHpycHas nporpamma Kaspersky Endpoint Security 8,
* Apache OpenOftice.
4.3 Kanposoe o0ecnieuenue
4.3.1 ba3oBoe o0pa3oBaHue
Benymmit npenonasatenb AUCUMIUIMHBL, KaK MPaBHIIO, UMeeT 0a30Boe oOpa3oBaHuEe W/WIH
YUEHYIO CTeNeHb, COOTBETCTBYIOIIME TNPOQPIIIIO TNpPenogaBaeMoil AUCLUUIUIMHBI B OOJNAcTH
(byHIaMEHTATbHON WIJIA PUKJTATHON XUMHH, XUMUYECKOU TEXHOJOTHH.
[IpenonaBatenp, BemylIMid MNPAaKTHUECKUE 3aHATHA, KaK MPAaBHIO, HMeeT 0a30oBoe
oOpa3oBaHHe, COOTBETCTBYIOIIEE TPODUIIIO MPETTOAaBaAEMON THCIIUITTHHBL

4.3.2 llpodeccnonanbHO-NpeAMeTHAS KBAJN(pUKALUS NpenoaaBaTeen

[IpodeccronanbHO-TIpeIMETHAST ASSITEILHOCTh MPETOAaBaTeNieil CBs3aHa ¢ TEOPETUIECKON
WU TMPUKJIAAHOW XHMMEH, XMMHMYECKOW TexHosoruen. HampasieHuss HaydHBIX W NPUKIATHBIX
padoT UMEIOT HEMOCPEACTBEHHOE OTHOIIEHHE K COAEPKAHUIO U TPEOOBAHUSIM JUCLUIUIHHBL.

[IpenopaBaTens y4acTBYET B HAyHYHO-UCCIIENOBATENbCKON paboTe Kadenphl, B CEMUHApax U
KOH(pepeHIMAX 10 HANpaBJICHUIO HCCIENOBaHUN Kadenpbl B paMKax CBOEH IHUCIUILTUHBI.
PykoBoguT Hay4HO-HCCIEIOBATENbCKONH padoOTON CTYNEHTOB, CHUCTEMATHUECKH BBICTYNAET Ha
PETrHOHANBHBIX 1 MEXXITyHAPOAHBIX HAYYHBbIX KOH(PEPEHUUsX, MyOINKyeT HayuyHble paOOTHL

4.3.3 Ilenarornyeckas (yueOHo-MeTOAMYeCKAN) KBAJIH(PHKALMS NpenoaaBaTesieH
[penionaBarens, BeAyIIUA TUCHUILIMHY, UMEET CTaXX HAyYHO-TIENAroru4eckoi padotwl (He
meHee 1 roma).

[IpenonaBaTens peryIsipHO MPOXOIUT MOBBIIIEHHE KBATH(YHUKALNUN (CTAXKUPOBKY) HE PEKe,
4eM OIWH pa3 B TPU roja, B OOJACTH TEOPETHYECKOW WM TPHUKIAIHONH XUMHH, XUMHYECKON
TEXHOJIOTUH, THOO0 B 00JIACTH MEeJaroruku Wik HHOOPMAILMOHHO-00pa30BaTENIbHBIX TEXHOJIOTHH.

[IpenonaBaTens OPraHU30BBIBAET BHEAYJUTOPHYIO CAMOCTOSITENIbHYIO PabOTy CTYACHTOB, a
TAKXKe OCYIIECTBIIATh TEKYLIMI KOHTPOJIb OCBOCHHUS MaTepHaja 00yyaro IIIMHUCS.

Bener meronuueckyro paboTy Ha ypOBHE: HAamUCaHUs Y4€OHBIX MOCOOMHA U METOANYECKUX
yKa3aHWii;, pa3padaTeiBaeT MeToandeckoe odecreueHue madoparopubix padort. PazpadareiBaer wim
OOHOBJISIET JIEKLIMOHHBIN KYPC B COOTBETCTBUHU ¢ 00Pa30BaTENBbHON MPOrpaMMOil 10 TUCLUTLTMHE Ha
OCHOBE COBPEMEHHOT'O YPOBHSI Pa3BHTHUSl HAYKH U MPOrPECCHUBHBIX MEAArOTHYECKUX TEXHOJIOTHH.
Cospmaer 1 MOIEPHU3HPYET yUEOHO-METOIMYECKHI KOMIUIEKC IO AUCLUTUINHE, B TOM YHCIIE!

- pabouyto nmporpammy AHCLHUTUINHEL,

- METOIUYECKHEe TOocoOus, pa3pabOTKH WM YKa3aHUs MO BHAAM 3aHSITHH. JIEKLHOHHOMY
Kypcy, JabopaTopHbiM padoTaM U CaMOCTOSATENbHOW padoTe CTYAEHTOB TIOJ KOHTPOJIEM
NpenoIaBaTeds;

- KOMIUIEKTBI BOIIPOCOB, 3a1a4, mpumMepos, TecToB 1j1s1 POC.


http://znanium.com

B nensix nmoBbIIEHHUST HAYYHO-METOANYECKOTO YPOBHSI CUCTEMATHUYECKH TOCEINAET 3aHSTUS
BeAyIUX mnpeniopasarenell kadenpbl. Paboraer Hax mMoOBBIIEHHEM CBOEH MNpOoQecCHOHATbHON
kBanuukanuyu (Kypcbl TOBBIIIEHUS KBAIN(QUKALWHN, CTAXUPOBKH, HAyYHO-TIPAKTUIECKHE
KOH(pEpPEHIINH, COBEIAHUS, CEMUHAPHI U T.1.).

4.4. MaTepuaJbHO-TeXHHYECKOE 00ecneyeHne JUCHHIIMHBI
Jnsa peanuzanuy y4eOHOro mpolecca Mo JUCHMILIMHE «XUMHs» TpeOyeTcs crieayromiee
MaTepHaIbHO-TEXHIUECKOe OOeCTIedeHHe, IPEICTaBIeHHOe B Tabnuie 9:

Tabmuna 6
Hanmenosanne | Hanmvenosanme yucOHo# | [TepeucHb nmadoparoproro | KommdaecTso
pasaena Ta00paToOpHH, ay IHTOPHH, KJ1acca 000pYIOBAHHSA, TCXHHUYCCKUX CPCACTB | COMHHIY
(TeMBI) 0OyJICHUS
JAHUCIUITIITAHBI
Paznensr 1-3 YueOHas ay AUTOPHS I - MYyJIbTHMEIUIHBIA IPOESKTOD; 1
TIPOBEIACHUS 3aHATHI ICKIHOHHOTO | - HOYTOVK; 1
THITA - HACTCHHBIN 3KPAH, 1
(JI. 304) - AKYCTUYECKHUE KOJOHKHU (KOMILICKT), 1
- YUCOHBIC CTOJBL, CTYJIbS, 24:48
- TOCKQ, 1
- CTOJI IIPENOJaBaTeNs, 1
- yueOHO-HATILITHBIC TOCOOMSL.
Paznensr 1-3 YueOHas ay AUTOPHS I - YUCOHBIC CTOJBL, CTY b, 15:30
TIPOBEACHUS 3aHATHH CEMHHAPCKOTO | - TOCKA,; 1
THIA, TPYNIIOBBIX H - CTOJI NPEMOAABATEIL, 1
HHIUBHAYATbHBIX KOHCYIbTALUH, - y4eOHO- HArJBIAHBIC TIOCOOHSL. 1
TEKYIIET0 KOHTPOJII U
TPOMEKYTOYHOHN aTTECTAlUU
(JI1. 103)
Paznensr 1-3 IlomemeHue A1 CAMOCTOATENBHON | - IEPCOHANBHBIN KOMIBIOTED; 9
padoTHI CTYACHTA - XK monurop 197; 9
(JI. 112) - CTOJIBI KOMITBIOTEPHBIC, 9
- Y4cOHbIC CTOJIBI , CTYJIBSL. 8:25




5. BHOCMMble U3MEHEHUA N YTBEPXOEHUA

5.1. JlucT perucTpauuy U3MeHeHui, BHOCMMbIX B paboyyto NporpaMMmy AMCLUUNAUHLIE (Momy/s)

No
n/n

1
1

3.

7.

(V)

Ne pa3gena BHeCEHUS
N3MEeHeHNIA
JaTta BHeceHuA
N3MEHEHWIA

2 3

TUTYNbHbIA - 09.01.18
et

421 01.10.2018

TUTY/bHbIiA 31.01.
et 2019

Cp2  0107.2019

14 01.07.2019
21 01.07.2019
421 04.09.2019

CofepykaHne M3MeHeHWA

4

HaviveHoBaHVe Kadbefpbl uuTaTb B CrefyHOLLEN
pesaKLnv:
Kahegpa MaLMHOCTPOEHMSI M MH(OPMAaLMOUIbIX
TeXHO/0rui
Jl0NoNHNTL:  SNeKTPOHHaA GMENMMOTEUHaA cucTeMa
«HOPAT»
3meHeHve HaMeHOBaHMA yupeauTens

YHVBEpCUTETa. B COOTBETCTBUM C YTBEpXKOEHVEM- 4 A

ycTaBa (hefiepanibHOro rocyfiapCTBeHHOro/
OHMKETHOrO  00PA30BaTENIbHOrO  YUPEXAEHNS
BbICLLIEr0 06pa3oBaHUs «Ka3aHCKUIA HaLMOHabHbIN
CCNeoBAaTENMbCKUIN TEXHUYECKUIA YHUBEPCUTET WM.
AH. Tynonesa-KA/» B HoBOM pepakuyn (Mprkas
Ne 1042 or 2611.2018)  HavmeHOBaHVe
«MWVHMCTEPCTBO 00pa3oBaHNA U HayKM POCCUIACKOM
denepauy» umTaTth Kak «MUHUCTEPCTBO HaykKu M
BbICLLIEr0 06pa3oBaHns Poccuinckoin deaepaLyiny
MepBblid ab3al, uuTatb B Criefytowel  pefakLmmn
«Paboyast mporpamma  COCTaB/ieHa Ha OCHOBE
TpeboBaHWM  (hedepasibHOrO  rocyaapcTBeHHOro
00pa30oBaTe/lbHOro CTaHAapTa BbiCLLEro 06pa3oBaHUiA
rno Hanpas/eHVIO MOZArOTOBKM 15.03.0Vv?
MalLLmHOCTpOeHVe (ypoBeHb Gakanaspuara);
YTBEPXIEHHOIO MPVKa3oM MwuHucTepcTBa
06pa3oBaHMst 1 Haykn Poccuiickoin deaepauyn ot 3
ceHTA0ps 2015 1. No 957 M B COOTBETCTBUM C
pabounM y4yebHbIM MlaHoM HarpasneHns 15.03.01,
YTBEPXKAEHHbIM  YueHbiM coBeToM KHUTY-KAU
«01» mona 2019 r., NpPoToKO/ NG,
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[Mpunoxenue 1

Tabmuma 1.1, a

O6BbeM TUCIMILTHHB! (MOLYJIA) UL OYHOH (HOPMBI O0yUeHH

.

Bupt yaeGHOM paboTE

CamocmoamenvHas paboma

ezoca (6HeayOumopHan

paboma), 6 m.u.

HAUTRIOSLIR
roaRoLAKowodn ewdod

OK3aMEH

IK3IAMEH

HMHNRLI9LIB HOHROLANOWOdI
3 BYFOLOITO] |
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0JoHQohA Bi1ogedodlT

76
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(edg010IrOM)
Ixo0dir mogoodAdy

(exg0101701T)
rroged seaoodA]

Konumaxmuas paboma 00y4aiouiuxca ¢

npenodasamenem no UOAM yuebnoix | 00yuaio

3anamuil (ayoumopHnan paboma), 6 m.u.:

HHIRLIIS1IE FOHhOLAKoWod
eH roged KRHINBLIHOM

0,3

0,3

WOHOWESIE
Todor MHNMBIIIADHOY
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aeodn nogoodAy
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eroged xes0odAy
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16
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4 3E/144
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Hroro

Tabmumua 1.1, 6
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IIpunoxenue 2

Tabnuna 3a
Pacnpenesnenne (poHa BpeMeHH 1I0 BAAAM 3aHsATHI (09Has ¢opma obydeHus)
Buarr yueOHOM GopMer U
NESTEIBHOCTH, BUJ
BKJTEFOUAs KOHTPOJISL
& | CAMOCTOSTENBHYO OCBOCHWS
N | Pasmen § paboty crymentoB u | Koxer COCTaBJISIIO
L — o | TPYHOSMKOCTE (B KOMITEHI | IIHX
8 | gacax) uit KOMITETEHI]
e T I T S ] Vit (13
E = é § faa S bonza
g é Q g g © OLEHOYHEIX
E 2T A CpeJICTB)
1 2 3 4 516 7 8 9
Pasznen 1. dOC TK-1 -
1 | Tema 1.1. Beenenwne. Ctpoenue | 31 | 6 6 19 Texymmit
aToma. DJeKTPOHHASI CTPYKTYpa KOHTPOJIb
aroMa. XuMH4YECcKasl CBSI3b. OIIK-1
PanmoaxTUBHOCTE. Buner
pacnazga. [leprona monmypacrama
2 | Tema 1.2. DOnepreTuxa 17 | 2 2 13 :
XMMHAYECKUX peaxiuii (Hadana OIIK-1 Texymmit
XUMUIECKON TepMOINHAMUKH) KOHTPOJIb
Paznen 2. OOC TK-2
3. | Tema 2.1, Kuneruka u 14 | 2 2 10 OIK-1 Texyrmmit
paBHOBECHUE KOHTPOJIb
4. | Tema 2.2. PacTBOpEL 3aK0H 20 | 2 4 14 Texymuit
pazbasnenus OcTBaIBIA. OIIK-1 KOHTPOJIb
Crnabpie DICKTPOHTEI
Pazpean 3. ] ‘ ®OC TK-3
5. | Tema 3.1. OxucnurenbHO- 13 2 1 10 Texymmit
BOCCTAHOBUTEIILHBIE PEAKIMH. OIlK-1 KOHTPOJIb
DNEeKTPOXAMHUICCKIE CHCTEMBL
6. | Tema 3.2. Xummueckue 13 2 1 10 Texyrmmii
MCTOYHMKH DIIEKTPUISCKON OTIK-1 KOHTPOIIH
SHEPTUH, DIEKTPOIIH3, i
Koppozus
Ilonrororxa x| 33,7 33,7 OI1IK-1
IPOMEXKYTOYHOM aTTecTanuu
Konrtaxraas padora HA | 2,3 DOCIIA
POMEXKYTOUHONH  aTTeCTalliy
(9K3aMeH)
Hroro 3a cemecTp 144 | 16 | 16 109,7




Tabnuma 36

Pacnpeneiienne ()OH/Ia BpeMeHH 110 BUIAM 3aHATHII (3a04Has Gopma o0yuennsi)

Bunsr yueOHOI QopmMel  H
NESITETIBHOCTH, BHJ
BKJTFOYast KOHTPOJISI
2 | CAMOCTOSITENbHYO OCBOEHUSL
Ne | Pasgen § paboty crymenTtoB u | Komsl COCTABJISIO
o | TPYIOEMKOCTE (B | KOMIIETEHI{ | IIKAX
m/n | RIS § yacax) ui KOMITCTEHI]
M T vz (u3
N gore
o é 9 S gl v OLICHOYHBIX
& Q
= CPEACTB)
1 2 3 4 5 6 7 8 9
Pazpmen 1. ®OC TK-1
1 | Tema 1.1. Beenerme. Crpoenne | 26,5 | 0,51 1 25 Texymmit
aroMa. DJICKTPOHHAS CTPYKTypa KOHTPOJIb
aTomMa. XMMHUYIECKas CBSI3b. OIIK-1
PannoakTuBHOCTE. Bugsr
pacmasa. Ilepuoaa mogypacnaza
2 | Tema 1.2, DHepreTuka 23 1 1 21
XUMPAYECKHX peakiuil (Hagara OIIK-1 Texymmit
XUMHIYECKOH TepMOIIHAMUKN) KOHTPOJIH
Paznen 2. OOC TK-2
3. | Tema 2.1. Kuneruka u 22,5 10,51 1 21 OTIK-1 Texymmit
paBHOBECHE KOHTPOJIb
4, | Tema 2.2. PacTBOpEL. 3aKoH 20,5 10,51 1 19 Texyuuit
pasbasienus OcTBaibAA. OI1K-1 KOHTPOJIH
Cabbie dJIeKTPOIUTEI
Paspeu 3. OOC TK-3
5. | Tema 3.1. Oxuciaurensuo- 21,5 10,5 21 Texyumii
BOCCTaHOBHUTEJIEHEIE PEAKIHN. OIlK-1 KOHTPOJIb
DNEeKTPOXUMHUYECKHE CHCTEMBI
6. | Tema 3.2, Xummueckue 21 1 20 Texymi
HCTOYHUKHU DJICKTPHISCKOH OIK-1 KOHTPOJIH
SHEPIUU. DIEKTPOIH3. .
Kopposus
INogroroska X mMpoMEXyTOUHOH | 6,7 6,7 OI1K-1
aTTecTaluu
Konraxthas paboTta HA | 2,3 OOCIIA
IPOMEXYTOYHOM  aTTecTaruy
(9x3ameH)
HTroro 3a cemecTp 144 4 4 133,7




