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PA3AEN 1. UICXOAHBIE AAHHBIE N KOHEUYHbLIN PE3Y/IbTAT OCBOEHWSA
ANCLNNHBI

1.1. Uenu nsydeHuns gucumnanHel (Mogyns)

Llenbto N3yyeHmns ANCLMNIVIHBI ABNAETCH (hopmmnpoBaHme LIe/IOCTHOr 0
€CTeCTBEHHOHaYy4YHOro MUPOBO33PeHUs, OB/afeHne 6a30BbIMU 3HAHUAMU B 06/1aCTV XUMUK, TEOPU
XUMUYECKMX MPOLLECCOB 1 METOLOB MX aHann3a, PasBUTME HaBbIKOB CaMOCTOSATE/IbHON paboTbl Ans
NPUMEHEHNSI XUMUYECKMUX 3HAHWWA MPU M3YYeHUW CreuuanbHbIX AUCUMNINH U [a/bHeLen
NPaKTUYECKON feAaTeNIlbHOCTH.

1.2. 3agaumn gucunniaunHel (mogyns)

OCHOBHbIMK 33ia4aMW ANCLUMMNINHBI SB/ISKOTCS:
- M3y4yeHue CTyAeHTaMu OCHOB XUMWUWU C LeNIbI0 MPUMEHEHUS UX MPX OCBOEHWW MOCNeAYHOLLMX
ANCLMNIINH;
- BfafieHVe Metofamn 6e30nacHOro obpalleHWs C XUMWUYECKUMMW MaTepuaiaMu C YYETOM MX
(hU3NYECKMX N XUMUYECKNX CBOMCTB, CMOCOOHOCTLIO NPOBOAUTL OLEHKY BO3MOXHbIX PUCKOB;
- B pe3y/ibTaTte M3y4yeHuss Kypca XUMUW CTYLEeHTbl AO/DKHbI NPUOBPECTU 3HaHUA, KOTOpPble MOMOryT

peLaTb XMMMYecKne Mpo6/ieMbl, BO3HUKaAKOLLE Npu paboTe B 0611aCTM MaLLMHOCTPOUTE/IbHbIX
MPOV3BOACTB;
- 0CO3HaHME PO/ XUMIM B MPOLIECCE OXPaHbl OKPYXKAtOLLIEV Cpe/bl M OXpaHbl 3[0POBbS YeoBeKa.

1.3. MecTto gucumnnuHbl (Mogynsa) B cTpyktype Ol BO

OuncumnnvHa «Xumus» BXoguT B 6a3oByt0 4acTb 6noka Bl AucumnanvHbl  (MOAynmn)
y4ebHOro nnaHa.

JNlornyeckad u copep)kaTenbHasd CBS3b AWUCUUMANH, YYacTBYHOWUX B (OPMMPOBaHUM
npeacTaBNeHHbIX B MN.1.5 KOMNETEHLMIA:

KomneTteHuwns: OlK-1.

MpeaLlecTBYOWME ANCUUTNINHBIL: -

OncunnnuHel, n3yyaemble 0g4HOBPeEMeHHO: MaTtematuka; Pusmnka.

Mocnegyrowme AMCUUNANHGI: 3aliMTa BbIMYCKHOW KBa/IM(MKALMOHHOM paboThl, BK/IKOUas

MOArOTOBKY K NpOLEeAype 3allyThl 1 NpoLeaypy 3aliuThbI.

14. O6bemM gucunnnunHel (Mogyns) (C ykasaHuem TpyLOEMKOCTM BCEX BUAO0B paboThl)

Tabnmua la
O6bem gucumnamHbl (MOAYNS) NS OYHOM POPMbl 06YyUeHUs
Buabl yue6HON paboThbl O6uas Tpya0eMKOCTb CemecTpsl
2
B Yac B 3E B 4yac B 3E

1 2 3 4 5
Obuwas TPYAO0EMKOCTb ANCLUMNAUHbI 144 4 144
KoHTakTHaa pa6boTa ob6yyamowuxca ¢ 36 1 36 1
npenojasaTenem (ayAuTOpPHbIe 3aHAT UA)
Nekuynn 18 0,5 18 0,5
MpakTuyeckne 3aHATUSA 18 0.5 18 0,5
CamocToAaTenbHasd paboTa obyvatrouwmxcs 72 2 72 &
MpopaboTka yuyebHOro martepuana 72 2 12 2

KypcoBoii npoekT

KypcoBas paboTa

MoproToska K NPOMEXKYTOYHOI 36 1 36 1
aTTecTaunn (3a4éty'/aK3ameHy)

MpomexyTouHas aTTecTayms JK3aMeH



Tabnuna 16
Oo0bem nucuMnIMHLI (MOAYJIs) AJsI 32049HO (pOpMBI 00yUeHHSsI

Buner yucOHO# padoTh O01mas TpyaI0eMKOCTh CemecTpsl
2
B 4ac B 3E B 4ac B 3E
1 2 3 4 5
O0mast TpyA0eMKOCTH AUCITAILTHHBI 144 4 144 4
Konmaxmnan paboma obyuarowuxca c 8 0,22 8 0,22
npenodasamenem (ayoumopnsie 3ansmust)
Jlexiuu 4 0,11 4 0,11
IIpakTuyeckue 3aHATUS 4 0,11 4 0,11
Camnocmosmensvnas paboma o6yuauuxcs 127 3,53 127 3,53
ITpopadoTka yuecOHOTO MaTepHaIa 127 3,53 127 3,53
Kypcosoit npoekrt
Kypcosas pabora
Iloozomoeka K HPOMEIHCYMOUHOT 9 0,25 9 0,25
ammecmayuu (3349ETY/IK3AMEHY)
[TpomeskyTOUHAs aTTeCTAIN JK3aMeH




1.5 Ilnanupyemble pe3y/ibTaThbl 00y4eHHs

Tabmuma 2
DopmMupyemMbie KOMIETeH U
KomnereHunun YPpOBHH OCBOCHHSI COCTABJLIIOIIMX KOMIICTEHIUHI
00y4aromerocs, IToporossrii ITpoasuHy THIL ITpeBocxoaHbII
(opMupyemMbIe B

Ppe3yIBTATe OCBOCHHUS
JUCHUIUTHHBI (MOAY JIST)

OIIK-1 - crioco0HOCTHI0 NCMOJIB30BATH OCHOBHBIC 3AKOHOMEPHOCTH, ACHCTBYIOMIIE B TIPOTiecce
H3TOTOBJICHAS MAIMHHOCTPOUTEC/IBHBIX I/ISI[C.]'II/Iﬁ TpeﬁyeMoro KA1I€¢CTBA, 3AJAHHOI0 KOJIMICCTBA TIIPpH
HANMEHBIINX 3aTPATAX 00IMECTBEHHOTO TPYAA

3nanmne (OIIK-13)

OCHOBHBIC
3aKOHOMEPHOCTH
XHMHYCCKHX CBOMCTB
MaTepHaoB,
TPUMEHIEMBIX B

3HaHUC OCHOBHBIX
3aKOHOMEPHOCTEH
XUMHYECKHUX CBONCTB
MATCPHATIOB

3HaHHWE 3aKOHOMEPHOCTEH
TMPOTCKAHHSA OCHOBHBIX

3HaHue OCHOBHBIX
3aKOHOMEPHOCTH
XUMHYECKUX
MATCPHAJIOB,
MPUMECHSICMBIX B
MAIIHHOCTPOCHUH M HX

CBOMCTB

3Hanue OCHOBHBIX
3aKOHOMEPHOCTH
XUMHYECKUX
MaTCPHAJIOB,
MPUMCHSICMBIX B
MAIIHHOCTPOCHUH M HX

CBOMCTB

MAIIHHOCTPOCHHA W HX | XHUMHYCCKHX MPOICCCOB. MOBCICHUC OpH | TOBESACHHE MPH 00padoTKe
TIOBEICHHUC mpu 00paboTKe; B 3aBUCHMOCTH oT
00paboTke; 3HAHHE 3aKOHOMEPHOCTEH | YCIOBHH M PEKHMOB,

3aKOHOMCPHOCTH NPOTCKAHHA  OCHOBHBIX | 3HAHUC 3AaKOHOMCPHOCTCH
TIPOTCKAHUA OCHOBHBIX XUMHICCKHUX  MPOUECCOB, | MPOTCKAHUA OCHOBHBIX
XUMHUYICCKHX  IMPOUECCCOB, TPOTCKAIOIINX B | XUHMHYCCKHX IpoucCcoB
TPOTCKAIOIIUX B XUMHICCKHUX COCOAUHCHUAX | TPH H3TOTOBJIICHHH
XUMHYECKUX COCIUHCHHUAX TIPH PA3IUYHBIX YCIOBUAX | PA3AMYHBIX KOHCTPYKIHH
H MaTepHanax. H Y370B TPH Pa3THIHBIX

YCIOBUAX
Ymenne (OIIK-1Y) YMmeHue BBIOHPATh | YMCHHC BBIOHPATH | YMCHHUC BBIOHPATH

BBIOMpPATh MATCpHANBI H
TEXHOJIOTHH C YYETOM HX

MATCpHUaIbl U TCXHOJIOTHH
C y‘{éTOM HX XHMHYCCKHX

MATCPHUATIBI U TCXHOJIOTHH
C y‘{éTOM HX XHMHYCCKHX

MATCPHUAIBI U TCXHOJIOTHH
C y‘{éTOM HX XHMHYCCKHX

XHMHYECKHX CBOHCTB IPH | CBOICTB CBOICTB IpH | CBOICTB npu
MPOCKTHPOBAHUT MPOCKTHPOBAHUT MPOEKTHPOBAHHA
TEXHOJIOTUH B TEXHOJIOTUH B | TeXHOJOrui B
MAIIHHOCTPOCHHH. MANIHHOCTPOCHHH. MAIIHHOCTPOCHHUH, c
VYETOM  ATBTEPHATHUBHBIX
MAaTEPHAJIOB U TEXHOJIOT Hit
Baanenne (OIIK-1B) BrnaneHue Brnanenue OCHOBHbIMHU | Brnagenue OCHOBHBIMU
OCHOBHBIMH METOJUKAMH | OCHOBHBIMH METOJUKAMHU | METOJUKAMH METOIUKAMH
HCIOJIb30BAHUA HCIOIb30BAHUA HCHOJb30BAHUA HCIOJIb30BAHUA

XUMHYECKHX MATCpUAIOB
B MAIIUHOCTPOHUTEIBLHOM
MPOU3BOJACTBE  COIJIACHO
HX CBOHCTB M IOBCIACHHS
NPH BIWSHUU PA3THIHBIX
apaMeTpos.

XHMHUYCCKHX MATCPHAIOB
B MAIIHHOCTPOUTEILHOM
MPOU3BO/ICTBE

XUMUYECKHX MATECpPHATOB
B MAIIHHOCTPOHUTEIHLHOM
MPOU3BOJACTBE  COIJIACHO
HX CBOMCTB H IIOBCICHHS.

XUMHYECKHX MATEpHAIOB
B MAIIUHOCTPOUTEIBHOM
MPOU3BOJACTBE  COIJIACHO
HX CBOHCTB M ITOBCICHHA
NPH BIUSHUU PA3THYHBIX
apaMeTpoB.




PABJAEJT 2. COAEPKAHHUE JUCHHUIUVIMHBI (MOAVJIsA) U TEXHOJOI'USA EE

OCBOEHMUA
2.1. CTpykTypa JMCUMILIMHBI (MOAYJISA) U 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
¢ | =geg © OLIEHOYHBIX
=9 CpPEZCTB)
1 2 3 4 5 6 7 8 9
Paspea 1. DOC TK-1
1 | Tema 1.1. Beegenue. Ctpoenue | 30 6 5 19 Texymmit
aToMa. DJEeKTPOHHAs CTPYKTypa KOHTPOJIb
atoma. XMMHU4YECKasl CBA3b. OIIK-1
PannoakTUBHOCTB. Buner
pacnana. Ilepuona nonypacnana
2 | Tema 1.2. DHepreruka 22 | 4 5 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
e 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 12,5 | 0,5 1 21 OIK-1 Texywmmit
paBHOBECHE KOHTPOJIb
4. | Tema 2.2. PacTBOpHL 3aKOH 20,5 {05 1 19 Texymun
pazbasnenns OctBaibaa. OIIK-1 KOHTPOJIb
CrnaOble 3JIEKTPOJIUTHI
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-BOCCTAHOBUTEILHBIE + + +
peakunn. DIEKTPOXUMUUYECKHE CUCTEMBbI

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

2.2. Coaep:kaHue TUCUHMILIHHBI (MOTYJIs1)

Pa3zpen 1

Tema 1.1.

BBeaenue. IIpeaMer u 3amauu COBPEMEHHONH XUMHHU. MECTO U COOTHOILIEHHE XHUMHH C
IPYTMMM €CTeCTBEHHbIMM HaykaMH. ATOM, MOJIEKyJa, MOJb, JKBUBAJIEHT, MOJIbHas Macca,
OTHOCHUTENIbHAS aTOMHAsl U MOJIEKYJIApHas Macca. DJIEMEHT, IIPOCThIE U CIIOXKHbIE BEIECTBA.

Ctpoenue atomosn. Ilepuoanyecknii 3aKOH U NepUOAHYECKAS] CHCTeMA JJEMEHTOB.
CoBpeMeHHBIE TIPEACTABICHHS O CTPOEHHH aTroma, s-,p-,d-opOuTany, Mx KOH(pUTypalHOHHBIE U
SHEpPreTUYeCKne XapakTepucTukd. KBaHTOBbIE umcna, ux (usmueckuit cwmbica.  Ilopsimok
3amonHeHust opOurtaneil snexkrpoHamu. llpuHimn HeompeneneHHocTn [ elizeHOepra, HPUHIUI
IMTaynu, mpaBuno Xynma u Kieukosckoro. Ilepuoamveckuii 3akoH mno M. MenaeneeBy u
COBpeMeHHas ero uHrepnperauus. Ilepuoanueckas cucrema 3JaeMeHTOB. Paguycbl aTOMOB U HOHOB.
OHeprusi HWOHM3ALUHU, CPOACTBO K JJIEKTPOHY, 3JIEKTPOOTpHULATENbHOCTb. IIporHosmuposanue
CBONCTB HEOPTaHMYECKUX BEILECTB Ha OCHOBE nepuoandeckoro 3akona .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 peakuuii (HAYAIa TePMOAUHAMHKH).

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

Jluteparypa: [1];[2]

Pasznen 2

Tema 2.1.Kuneruka u paBHoBecuHe.

OcHOBHbIE KMHETHYECKHE XapaKTePUCTHKU XUMHUYECKUX PEaKLHil: CKOPOCTb XUMHYECKUX
peaxiuii, KOHCTaHTa CKOPOCTH, 3HEpPrusl akTUBAaLUH, ypaBHeHHe 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 KPUTEPUM XUMHUYECKOro paBHOBecus. DakTophl,
BJIUSIIOLINE Ha CMELeHHEe PaBHOBECHS.

Jluteparypa: [1];[2]

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




IIpouecchl pacTBOpeHMs. DHEpPrusi KPUCTAIIMYECKON peLIeTKH, SHEpPrusl CojbBaTalllU
(rupparauun). HacbleHHbIE, HEHACBILIIEHHBIE W NIEPEChIeHHbIe pacTBOPbl. Cr1ocoObI BBIpaKEHUS
KOHIIEHTPALUN pPacTBOPOB. 3akoH Payns, kpuockonusi, 30yJUTHOCKOMMS.. DJIEKTPOJIUTHYECKAs
mucconnanusi. KoHcraHTa W creneHb aucconmauud. 3akoH pasOasieHuss OctBanbaa. BonHeie
PacTBOpPHI BAEKTPOJUTOB. OHHOE Mpou3BeneHre BOABIL, BONTOPOAHBIN nokasarenb 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
37eMEHTOB. THITBI OKHCIUTEIBHO-BOCCTAHOBUTENbHBIX peakuuii (OBP). DnekTpoHHBIH M HMOHO-
3NEKTPOHHBIA OanaHchl coctaBieHus: ypaBHeHuii OBP B crexmomerpuueckuii Bua. [loTenuman
BoccraHoBieHus, JJC u HampaBiaeHHOCTb OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX —PEAKLIMMH.
OTHolIEeHHEe METalJOB K BOJHBIM pPAacTBOpPaM 3JIEKTPONUTOB. JlMarpamMma 3J€KTPOXUMHUYECKOMN
YCTOHYUBOCTH BOJBL.

DJIeKTPOXUMHYeCKHe MPOoLecchbl H CHCTEMbI.

PaBHOBecue Ha rpanuie MeTaul-pacTBOp. JIBOWHON SJEKTPUYECKHUM CJIOH, 3JIEKTPOAHBIN
noteHuuan. I'anbBaHUuYecKkHue 3J€MEHThl 1 XMMHUYECKHe HUCTOUYHUKU TOKA. DJIEKTPOAbI CPaBHEHMUSI.
Psin HanpspkeHUi. 3aBUCUMOCTD 3JIEKTPOIHOTO MOTEHIMANA OT PAa3JInYHBIX (PaKTOPOB. Y paBHEHHE
HepHcra. DnexkrpoaBuxkyinas cuiia raibBaHH4IeCKoro ssnementa. Hanpasnenue O-B peakiun.

Jluteparypa: [1];[2]

Tema 3.2. daexkTpous.

Onextponus. IloreHunan paznoxkeHus. DIEKTPOJIU3 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
paspywmeHust. YinepO oT Koppo3uu. XUMHYecKas KOppo3ws, €€ MeXaHus3M. TepMoanmHaMudeckas
BO3MOXKHOCTh XHUMHUYECKOH Koppo3uu. KuHeTnka Xummueckoi koppo3un. HHrubuposaHue.
Kopposust B pacTBOpax 3JEKTPOJIUTOB. DJEKTPOXUMUYECKAs KOppo3us, €€ MeXaHu3M H
TepMOJMHAMHUUECKass BO3MOXKHOCTb. (OCHOBHasi cxemMa  DJJEKTPOXHMHUYECKOW  KOPpPO3HH.
TepmoanHaMuueckass BO3MOXKHOCTb IPOLECCOB KOPPO3UHM C BOAOPOJHOH U KUCIOPOAHOMU
AEToNApU3aed. DIEKTPOXUMHUYIECKas 3aIuTa (KaToAHas, aHOIHAS U MPOTeKTOpHast). [ToKpbITHSL.
U3rorosieHne KOPPO3MOHHOCTOWKUX CILJIABOB (JIETUPOBAHHE).

Jluteparypa: [1];[2]

IpakTuueckue 3auaTus (ouHas (hopma)

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

u rpadudeckne). JHEPTUsl HOHU3ALHHL.

2. 1.1. Onpenenenue xapakTepa XHMMHUYECKOH CBSI3U B 2
pa3anuHbIX coeanHeHusx. [loaspHOCTE MoeKyJI.

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 sneprun [ mboca. 2
BosmoxHOCTD CaMONPOH3BOJIBHOTO TEYCHUS
IPOIIECCOB B NPSIMOM HAIPABJICHHH.

6. 2.1. 3aBUCUMOCTb CKOPOCTH XMMHMYECKOH peakuuud OT 2




KOHLIEHTpALMH, TEMIIEPATyPbl, KaTaJInu3aropa.

7. 2.1 CocTtosiHUEe paBHOBeCHUs: pacyéT paBHOBECHBIX U 2
UCXOAHBIX  KOHILIEHTpPALMi  BEINEeCTB, KOHCTAHTbI
paBHOBECHSI.

8. 22 CnaOwre BIEKTPOJUTHL. 3aKkoH pa3baBneHus 2
OctBanpna. Cuna xucnor. HMonHOe mnpousseneHue
oAbl pH.

9. 22 IloHmwxkeHne naBieHMsT napa PacTBOPUTENS  HAL 2
pactBopoM. IloHMmkeHue TemmepaTypel 3aMep3aHus U
MOBBILIEHNE TEMIIEPATYPbI KUIIEHHUS] pACTBOpPA.

IpakTuyeckue 3ausiTus (3a04Has hopma)

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 XUMHUYECKHUX peaxiuil. 1
Bo3moskHOCTD CaMOIIPOU3BOJILHOTO TEeUEHUs
IIPOLIECCOB B MPSIMOM HaIIpaBJIEHUU.

3. 2.1 3aBUCUMOCTb CKOPOCTH XHMHYECKOM peakiuu OT 1
KOHLIEHTpALIUK, TEMIIepaTypbl, KaTaanu3aTopa.

4. 22 Cnabple  snmekTponutel.  3akOH  paslaBieHUs 1
OctBamppa. Cuna xucnor. MoHHOE mnpousBeneHUe
Bozpl, pH.

2.3. Kypcosoii npoekT/KypcoBasi padora
KypcoBoii npoekt/KypcoBasi paboTa o AUCUUIUINHE B COOTBETCTBUU C Y4EOHBIM TUTAHOM HE
NPEayCMOTPEH.




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

@DOoHAT OLEHOYHBIX CpencTB aus nposeneHus: Tekyuiero koHtpons (POC TK) ssmsercs
coctaBHOH yacThio PII prcuuruivHel U XpaHuTcs Ha Kadenpe.

Tabmuna 4
DOHJ| OLIEHOUHBIX CPEJCTB TEKYIEro KOHTPOJISI
Bun
Ne /|  HaummeHoBaHue pa3nena | OLEHOYHBIX IIpumeuanue
CPenCTB
1 2 3 4
1. Paznen 1 ®OC TK-1 OT4er Mo nMpakTU4YeCKuM 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
no Pazneny 3 (POC TK-3)

JUIsl CTyIEHTOB 3a0YHOTO OTJENIEHUS OCHOBHOW (OPMON TEKYILIEro 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 mpaBWIbHBINA OTBET Hauncsiercs 0,2 Oana

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 oTpunatenbHas CTENEHb OKUCICHNs paBHA -2

Ero snexTponHas ¢popmyia B OCHOBHOM COCTOSTHUH 3d* 487

Ne2 Tlpu a-pacnane sapo 28y MpEeBpaLLaeTCs B AAPO
Bd1y
3871
238,
238Np

Ne3 B stom coenmuHernu Gpropa cBsA3b Haubosee npuOIIKaeTcss K MOHHON
HF
LiF
BF;
CF,
NF3
~ Ilpumepsl 3aJaHHH K NPAKTHYE€CKHM pabdoTam
1. Hanucath snekTpoHHble BopMmyibl MOHOB: a) Sn°'; 6)Sn*"; B) Mm* ; r) Cu’; n)
Crit.e) 87 .
2. Jlma aToma yriepoja 3HAuUEHHE IOCIEIOBATENbHBIX IIOTEHIMAIOB HOHHM3ALUH




cocraisitor (B B): 11=11,3, 1,=24,4, 13=479, 1,=64,1s=392. OObICHUTH. a) XOJ HU3MEHEHUs
MOTEHIIMAJIOB HOHU3ALNH, 0) YeM BbI3BaH PE3KUI CKauOK MpH mnepexone oT Iy k Is.

3. JlunonbHblii Moment cssu H-N pasen 4,342%10°° Ku*m, a wmma cessu H-N
coctasisier 0,101 HM. Beraucnure sddexruBnbiii 3apsn H " uN*?

4. Kakoli mexaHm3M o00pa3oBaHMs KOBQJICHTHOH CBsI3W Ha3bIBaeTCst OOMEHHBIM U
IOHOPHO-aKLenTopHbIM? 10 kKakoMy MEXaHHU3My MOXKHO OOBSICHUTE OOpa30BaHHUE KaXKIOH U3 CBSI3U
B uone BF, *?

5. Haiitu maccy usorona Sr*' (I')4=8,54), ocraBimyiocs uepes 25,5 4 XpaHeHHe, eCITi

NepBOHavYaibHAs Macca ero cocrasiisia 200 mr.

6. Ilpu Boccranoienun 12.7r okcuma memu(ll) yriem (c  obpazopanmem  CO)
noryomaetcs 8,24k /. Onpenenuts AH 0 obpazosanust CuOQ.

7. YCTaHOBUTb, NPOTEKAHUE KAKUX M3 HWKECICAYIOINX PEAKLUUd BO3MOXKHO B
CTaHIApPTHBIX ycaoBusax mpu25°C:

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

6) 4HC1 (r)+ 02 (r)=2Cl2(r.) + 2H20 (x.)

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

POC TK-2
TecToBbIe 3a0aHUs
50 BompocCoB, 3a nMpaBWIbHBIN 0TBET Hauncisiercs 0,2 Oana

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

BCEX

TOJIKO Ta3000pa3HbIX

KUIKUX U Ta3000pa3HbIX

TOJIBKO JKUJAKUX

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 KoHcTaHTa CKOPOCTU peakLuy 3aBUCHUT OT. ..

MIPUPOJIbI pEarupyOIIUX BEIECTB

KOHLIEHTPALUU pearipyroLINX BEIleCTB

PaBHOBECHBIX KOHLIEHTpaLUi

KOHIIEHTPALIUH ra3000pa3HbIX BELIECTB

IIpumepsl 3aaaHuil K IPAKTHYECKHUM padoTam

1. Peakuus mexny BemectBamMu A u B Bolpakaercs ypaBHeHuem: A+2B —C. HauanbpHble
KOHLEHTPALUH COCTAaBIISIOT: [A]OZ 0,03 momnb/m, [B]OZ 0,05 monb/n. Koncranra ckopoctu
peaxkuun pasHa 0,4. Haiitu HayanbHY!0 CKOPOCTH pEAaKLUU CKOPOCTb PEAKLUHU MO HUCTEUYECHUH
HEKOTOPOTO BPEMEHH, KOT/ia KOHLIEHTpalus Beriectsa A ymeHbuTcst Ha 0,01 mMoub/m.

2. Kak msmenutcst ckopocts peakuuu 2 NO(r.)) + O,(r.) — NO, (1), ecnu: a) yBeIUYUTH
JaBJieHHEe B CHUCTeMe B 3 pasa; 0) yMEHbLINTb O0ObEM CHUCTEMbI B 3 pas3a, B) IOBBICHTH
koHueHTpauuo NO B 3 paza?

3. Hanumure BBIpOKEHHS MJs1 CKOpOCTeH mpsMoi M OOpaTHOH peakuuii U KOHCTAHTHI
paBHOBECHSL:

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

5. Kak crnenyer M3MEHHTb B PEAKIMOHHOM COCyIe. a) TeMIeparypy, O) IaBjeHue, 4YTOOBI
CMECTUTb PaBHOBECHE B NPSIMOM HaIlpaBJIeHUN?



6. Berunciaurte Temnepatypy KMIEHUs1 pacTBopa, coaepxkamiero 2r Hadrammna CioHg B 20r adupa,
0
ecu Temrepatypa kurenus s¢upa 35,6 “C, a ero 30yJurockonuieckasi KoHcTanTa 2,16.

POC TK-3

Texkymuii KOHTPOJb MO MOAYMIO 3 MOpenaycCMaTpuBaeT MPOBEICHUE KOJJIOKBHYMA.

[IpumeHsIFOTCS pa3IUYHBbIE BUABI ONMPOCA. WHAMBHIyAJbHbIE U TPYIIOBbIE MyOJUYHBIC 3aIUTHI
BBIOPAHHOTO MPENoaBaTeieM BOMPOCA U PEIIeHUe 3a7a4u Y JOCKH C IMOJIHBIM MOSICHEHUEM XO0/a
pacu€EToB.

Bonpochl K KOJIOKBUYMY.

13.
14.
15.

16.

17.

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

Kak omnpenensercs creneHb OKUCICHHOCTH 3JIEMEHTA B COCTUHEHUSIX ?

OCHOBHBIE TIOJOKEHUSI, MX KOTOPBIX HYKHO WCXOAWTH ISl BBIYUCJICHHS] CTETICHH
OKHCJIGHHOCTH 3JIEMEHTA.

OrnpeneneHne OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKLIHH.

Kakoe BeliecTBO Ha3bIBaeTCsl BOCCTaHOBUTEEM. BaskHele BOCCTAaHOBUTEIIH.

Kakoe BeliecTBO Ha3bIBAeTCs OKUCINTENIEM. BaskHeIne OKUCINTEIH.

Tunel OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKLIUIM.

CocraBnieHue nojypeakiuii 3JIeKTPOHHOTO OalaHca.

DNEKTPOXUMUYECKUE TTPOLIECCHI.

DJNEKTPOIHBIE MOTEHLIUATIBL.

. YCTpOHCTBO raibBaHu4ecKoro snementa Janmssi-Axkodu.
. DIeKTpuUecKre akKKyMyJISITOPbL.
. PacueTbl »JEKTPONHBIX TMOTEHUUANOB ¢ ToMOmbl0 ypaBHeHus Hepucra. 2.J[.C.

rajlbBaHUYECKOT0 3JIEMEHTA.
CyTb 2n€exTpoau3a.

IIpouecchl, npoTekarolue Ha KaToe MPHU 3JIEKTPOIIN3€ BOAHBIX PACTBOPOB 3JIEKTPOJIUTOB.
IIpouecchl, mpoTrekaroliyie Ha HHEPTHOM aHOJE IPH DJIEKTPOJU3€ BOAHBIX PacTBOPOB
3JIEKTPOJIUTOB.

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

AxtuBHbIN a”oA. [IpenmyliecTBeHHbIE IPOLIECCHI, TPOTEKAIOLINE NP SJIEKTPOIN3E BOAHBIX
PacTBOPOB 3JIEKTPOJIUTOB.

3aKOoHBI 3JIeKTposn3a. MaTtemaTudeckoe BblpaskeHue BTOporo 3akoHa Papanes.

IToctrosinuas ®apanes.

CyTb KOppO3UH.

XuMu4eckast Kopposusl.

DNIeKTPOXUMHUYECKasi KOPPO3HUsI.

MeToapl 3a1UThI OT KOPPO3UU.

Merannnyeckue 3allUTHbIE TOKPBITHS.

Hewmerannuueckue 3alUTHbIE TOKPBITHS.

DNeKTpOXUMHUYECcKasl 3alUTa MeTala.

Bopsba ¢ koppo3ueli Oy KIarIIMHI TOKAMH.

Karonnas 3amura.

Tunosbie 3212494 K KOJJIOKBHYMY.

8.

9.

a)
6)

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

Jnst cnenyrImux peakUui yKa3aThb, KakKhMe BELIeCTBA M 3a CUET KAKUX MMEHHO
3JIEMEHTOB UT'PAIOT POJIb OKUCIUTENIEN U KaKie — BOCCTAHOBUTEIEH:

S0, + Br; + 2H,0 = 2HBr + H,S04
Mg + H2SO4 =MgSO4 + Ha



B) Cu+ 2H2$O4 = CUSO4 + SOZ +2H20
r) 31, +6KOH = KIO; + 5KI + 3H,0

10. Kakne W3 NpPHUBEAEHHBIX PEAKLUN OTHOCATCS K pPEeaKkLHsIM MEKMOJIEKY JIIPHOTO
OKHCJIEHUSI-BOCCTAHOBJIEHUS, K PEaKLHSIM BHYTPUMOJIEKYJIPHOTO  OKUCJICHHUSI-
BOCCTAHOBJIEHUSI U K peakLUsAM AUCIPONOPLUHUOHUPOBAHUS?

a) 4KMHO4 +4KOH = 4K2MIIO4 +02 + 2H20

6) H,>SO5; + 2H,S =38 + 3H,0

B) NH4N02 = N2 + 3H20

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

,[[) 2H202 = 2H20 + 02

e) 2KMnQOy4 + 3MnSO4 + 4H,0 = 5MnO; + K,SO04 + 2H,SO4

11. JIo kakux MPOAYKTOB MOKET OBITh OKucNeHa Boxa: a) no O, u H+; 6) no OH- u Hy; B)
no 20H™

12. Ha OCHOBE 3JIGKTPOHHOTO CTPOCHUS aTOMOB YKa3aTh, MOTYT JH OBITb OKUCIUTEISIMH:
aTOMbl HaTpusl, KATHOHbl HATPUsl, KUCIOPOA B CTENEHU OKHUCIEHHOCTH -2, HOJ B CTENEeHU
okucneHHOCTH 0, PTOPUIA-MOHBI, KaTHOHBI BOJOPOA, HUTPUT-HOHBL, THAPHI-HOHBL.

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

a) I, + H,O, — HIO; + H50

6) PbO, + H,O, — PI)(OH)Z +0;

B)KC103 + H202 — KC1 + 02 + HZO

F) KMmnO4 + H,O; — MO, + KOH + O, + H,O

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 ¢ nojoxenueM o POC ITA.

IIpomeskyTouHas aTTecTanus MPOBOAUTCS B 1Ba 3Tana. IlepBhlii 3Tan npoonuTcs B popme
tecTupoBaHus. K TecTHUpOBaHMIO MO NPOMEXKYTOUYHON aTTeCTallUU JOMYyCKAalOTCS CTYIEHTHI
YCHELIHO NpoLIeAIne IPpeAbIyie aTTeCTALUU 10 TEKYIIeMy KOHTPOIIIO YCIIeBAEMOCTH.

IIpuMepb! OLEHOYHBIX CPEACTB A5 IPOMEKYTOYHOMN ATTECTALHMH.

IIpumep TecToBbIX 3aAaHui (MepBbI ITAN

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

OcHoBHoe cocTosiHue uoHa F

OcHoBHoe cocTosiHue aToma Ne

Bozby:xnenHoe cocrosinne atoma Ne

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

Hcnyckanue HEHTPOHOB

Bropoii 3tan. CrymeHTbl, yCHEIIHO MNPOIUEAIINEe TECTUPOBAHUE IO MPOMEXYTOUHON
aTTeCTallMM, UMEIOT MPABO HA YIOBJIETBOPHUTEIBbHYIO OLEHKY IO MPOMEKYTOUHOH aTTecTarun Oe3



crauu sk3aMeHa no aucuuruinHe. CTy#eHThI, MpeTeHayromue Ha O0osee BBICOKYIO OLIEHKY, CHA0T
MUCHMEHHBIA 5K3aMEH MO OmiieTaM, COCTOSIIIUM H3 JIByX TEOPETHYECKHX BOIMPOCOB M TUITOBOH
3a/1a4H.

DK3aMeH MpoBOIUTCS B NMuUCbMeHHOH (opme. OCHOBHas 1eib NMPOBEACHUS HK3aMEHA —
NPOBEPKA YPOBHS YCBOEHHSI KOMIIETEHLMH, PUOOPETEHHBIX B MPOLIECCE M3YYCHUS TUCIIUTUINHBL.

IlepeueHnb BONpPOCOB 1151 NOATOTOBKH K IK3aMEHY:
1. CtpoeHue aToMa. JJIeKTpOHHAA CTPYKTypa aTOMa, KBaHTOBbIe Yhc/a. PaccMoTpeTh Ha

[puMepe KOHKPEeTHOI'0 3/1eMeHTa.

[IpuaIMT pabOTHI TaIbBAHUYECKOTO 3JIEMEHTA.

KBanToBEIe uncia. [lpunyun [aynu

Bunpl XuMHUUECKUX CBSI3EH.

[IpaBu10 KiteykoBCckoro; npaBuio XyH/a.

[loHnkeHKe laBJIeHUs HaJ, pacTBOpoM (3akoH Payuis).

Ctpoenue atoMa. UsoTonsbl. [loHATHE paMOaKTUBHOCTH.

[ToBbleHne TeMIepaTyphl KUIEHUs pacTBopa (3akoH Payis).

9. PaanoakTUBHOCTb. BUJBI pajMOaKTHBHOrO paciaja.

10. Monnoe npoussenenue soasl. pH

11. 3uTanbnus. 3akoH ['ecca.

12. KoHcTaHTa paBHOBECHS, CTelleHb JUCCOL AL AU CIabbIX 3J1€KTPOJIUTOB.

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

14. JIumioNnbHBIA MOMEHT.

15.9Heprus ['m66ca. BiusiHMe 3HTaJbIWMUA U 3HTPONHUM Ha HalpaBJeHWe MPOTeKaHUS
XUMHUYEeCKHUX IPOLeCCOB.

16. OxucauTenpHO-BOCCTAHOBUTENbHBIE peakIMK. BaskHel e OKUCIUTeNH, BOCCTAHOBUTEIH.

17. CKOpOCTb XMMHYECKUX peaKLMil. 3aBUCUMOCTb OT KOHILeHTPaL U H.

18. Xumnyeckas cBs13b. OCHOBHBIe XapaKTepUCTUKU. BUJEI CBA3U

19. CKOpOCTb XMMHUYECKUX peaKLMil. 3aBUCUMOCTb OT TeMIlepaTyphl.

20. IToHm:keHUe TeMIepaTypbl 3aMep3aHus pacTeopa (3akoH Pays).

21.CKOpOCTb XMMHYECKUX peaKnuh. 3aBUCUMOCTb OT KaTajau3aTopa (ypaBHeHHe
AppeHmuyca).

22. TernoBoii 3P PeKT XUMHIECKON peaKLIuy.

23.PaBHOBeCHbIe peaKllMU. KOHCTaHTa paBHOBeCHS.

24. Cy1uiHOCTb 3JIeKTpOoJIn3a.

25. Cnabwble 3/1eKTpoIUTEL. KOHCTaHTa M CTeneHb JUCCOLMalUH.

26. KBanToBble uncia. IToctynar bopa.

27.3nektpoaus. KaTogHble mpoLecchl.

28. PanuoakTUBHOCTD. (L — pacra.

29.91eKTposn3. AHOJIHBIE MTPOLeCChl (MHEPTHBIU aHO/).

30. pK kucor.

31. dnekTposin3. AHOJHBIE IPOLECCHl (AKTUBHBINA aHOZ).

32. DKBUBaJEHT METAJJIOB. MeTO 5KCIIEPUMEHTAIbHOIO BBIUHCIICHHUSI.

33.3nekTposn3. OCHOBHBIE 3aKOHEI 3JIEKTPOJIU3A.

34. DnexTponuTudeckoe papuHUPOBAHUE HUKEIISL.

35. 3akoH pa36aBsieHus: OcTBabja.

36. BnusHue 3HadyeHUu AH 1 AS Ha camoInpor3BoO/IbHOE TeYeHHre Tpoliecca.

37. MakcuMaJ/IbHOE YU CJI0 3JIEKTPOHOB Ha 3J1eKTPOHHBIX OpOUTaNaX. B3auMoCBA3b Mexay
KBaHTOBBIMH YHCJIAMH.

38. 3. J1.C. ranpbBaHUYECKOrO 3JIEMEHTA.

39. JHepreTrvkKa XMUMUYECKUX peaKIUH.

40. CtpoeHue aToma. DJIEKTPOHHASI CTPYKTypa aToMa.

PN AW



41. Mpasuno BaHT-Iogda.

42. OCHOBHble MONOXEHWUA MpU  ONpefeNieHNN CTeneHeil OKWUC/IEHUS 31EMEHTOB B
COeMHEeHUAX.

43. JHeprus akTmeaunn. BamaHme Ha CKOPOCTb XMMUYECKUX PeakLuid.

44. OCHOBHbIe 3aKOHbI 3/1IEKTPO/N3A.

45. PagnoakTtnsHocTb. MNepuog nonypacnaga. 3- pacnag,.

46. OnekTponn3. OCHOBHbIE MOMOXEHWA.

47. HanpaBneHHOCTb NMPOTEKaHNA XUMUYECKMX peakLnin npy pasHbixX 3Hakax AH n AS

48. MNpouecchl, NpoTeKalLwme Ha aHoae Mpu 3/1IeKTPOIN3e CONeldl KMCNOPOLCOAepXaLlnx
Kucnot

Tunosble 3afa4M K 3K3aMeHaLMOHHbIM 6uietam.

1 CKO/MbKO 3HAYeHW MarHUTHOrO KBaHTOBOMO 4MCNa BO3MOXHO NS 3/1EKTPOHOB
3HEPreTMYecKoro NoaypoBHs, OpoUTasIbHOE KBAHTOBOE YMC/O KOTOporo £- 2? £—32

2. Kakoe MakcuMmanibHOe YMCNO 3M1eKTPOHOB MOXET COAepXXaTb aTOM B 3/1eKTPOHHOM C/0e C
rNaBHbIM KBaHTOBbIM YUC/IOM [7=47?

3. Onpegenntb no npasuny KneykoBCKOro Moc/efoBaTe/lbHOCTb 3anofIHeHUA 3M1eKTPOHHbIX
opbuTaneit, XxapakTepusytowmxca cymmon il a) 5, 6) 6; B) 7.

4. YkasaTb MNOPSAKOBLIA HOMEP 3/1eMeHTa, Y KOTOPOro: a) 3akaH4MBaeTCs 3anosiHeHue
aNeKTpoHaMmn opbuTanein 4d; 6) HauMHaeTCs 3anosiHeHVe NOAYPOBHSA 4p.

5. Kakoli nofypoBeHb 3ano/nHseTcs B aTomMax Nnocne nofaypoBHs 5s?

6. Y Kakoro a3/ieMeHTa HauyuMHaeT 3anofiHATLCA MoAypoBeHb 4f? Y Kakoro aneMeHTa
3aBepLUaeTcs 3ano/iHeHve 3Toro noaypoBHA9

7. Kakoii NofypoBeHb 3arofiHAeTCA B aTomax roc/ne 3anofiHeHus noaypoBHs 5p9rlocne
3anofiHeHns nofypoBHsa 5d?

8. 3anucartb 3/IEKTPOHHbIE (POPMY bl aTOMOB 3/IEKTPOHOB C 3apsfamu agpa: a) 8; 6) 13; B) 18;
r) 23; p) 53; e) 63; ) 83. CoctaBuUTb rpauyeckme CXembl 3arOfIHEHUS 3/EKTPOHAMM
Ba/IEHTHbIX Op6UTasEin 3TUX aTOMOB.

9. Cpean nNpuBEAEHHbIX HWKe 3MEKTPOHHbIX KOH(Urypaumii ykasaTb HEBO3MOXHble W

00BACHUTL MPUYMHY HEBO3MOXHOCTU UX peanmsaumun: a) Ip ; 6) 3pb\ B) 3y2; 1) 2n2; o)
2¢/5; e) 5d2-x) 3/12,3.) 2//; n) 3p 1
10. CKOMbKO BaKaHTHbIX 36-0pbuTaneil MetoT BO3BYXXAeHHbIE aToMbl: @) CL; 6) V; B) Mn?

11. CKO/bKO HeCnapeHHbIX 3/1EKTPOHOB COAepXKaT HeBO3OYXXeHHble aToMmbl: @) B, 6) S; B) As;
r) Cr; o) Hg; e) Ein?

3.3. dopma W opraHuzauus MNPOMeXyTOYHOM aTTecTauuyu MO WUTOramM OCBOEHUS
ANCLMNVHBI

Mo wTOramM OCBOEBHWS AUCLMMAMHBI — MPOBeAEHME 3K3amMeHa NPOBOAMTCS B fiBa 3Tana,
TeCTMPOBaHNE W MUCbMEHHOTO 3aaHuns Mo GuneTam.

MepBbIil 3Tan NPOBOAMTCS B BUAE TECTMPOBAHMS.

TecTUpOBaHME CTaBUT LIENbI0 OLEHWUTb MOPOrOBbIA YPOBEHb OCBOEHMSI 06YUaKOLLMMIACS
3a/laHHbIX Pe3y/bTaToB, a TAKXKe 3HAHWIA 1 YMeHUIA, NpefyCMOTPEHHbIX KOMMETEHLMUSIMMN.

[N OLUEHKM MPEBOCXOAHOr0 W MPOABUHYTOIO YPOBHSI YCBOEHWSI  KOMMETEHLIA
npoBoguTcs  BTOpoi 3Tan B BUAE MUCbMEHHOrO 3afaHWsi MO 3K3aMeHaLMOHHbIM GuneTam, B
KOTOpOe BXOAWT NMUCbMEHHbIA OTBET Ha [Ba TEOPETUYECKUX BOMPOCA W PELLIEHME TUMOBOI 3aaaun
M0 U3YYeHHbIM TeMaM.

3.4. Kputepum OUEHK'H NPOMEXYTOYHOM aTTecTauum
Tabnunua 5
CuncTtemMa OLeHKM MPoMeXyTOYHOW aTTecTaymm
OnucaHne OUeHKN B TpeboBaHUAX K BbipaxeHue B CnoBecHoe BblpaXkeHue
YPOBHIO 1 06BEMY KOMMETEHLMI 6annax bPC



OCBOCH MpeBOCXOAHBIH YPOBEHD Ot 86 oo 100 QawizLi: (o)
kommnerermii OITK-1

OcBoeH NpoaABHHYTHII YPOBEHb Ot 71 no 85 Xopowo
kommnerermii OITK-1

OcBOEH MOpPOroBbId YPOBEHD Ot 51 0o 70 Y IOBJIETBOPUTENBHO
kommnerenuii OITK-1

He ocBoeH mOporoBblii ypOBEHb Menee 51 HeynosnerBopuTeabHO

komnerennuii OITK-1




PA3LEN 4. OBECMEYEHWE YYEEHOW AUCLNNAVHBI (MOAY )

4]1.Y 4ebHO-MeTOAMUEeCcCKOoe 06ecrneyveHmne ANCUMnInHbI
4.1.1 OCHOBHasa nuTteparypa
1 AxwmetoB H.C. Obwas 1 HeopraHM4Yeckas XMmnsa [SNeKTPOHHbIA pecypc]: y4yebHuK - 8-e u3a,

cTepeoTumn - Ch6: wm3g-Bo  «flaHb», 2014, 752¢c. - Pexxum Aoctyna:
https://e.lanbook.com/reader/book/50684/#l
2. KoposnH H.B  O6was xumus. Teopusi M 3adaun. [DNEKTPOHHbIA pecypc]: yyebHoe

nocobue. - InekTpoH, faH. - CI6: JlaHb, 2017. - 492 c. - (bakanaspuar) - Pexum focTyna:
https://e.lanbook.com/reader/book797169/#53

4.1.2 lononHnTenbHaa nuteparypa

1 Bopsosa J1.4., YepHukoBa H.FO., Akywes B.B. OCHOBbI 06LLUEA XUMUWN. [DNEKTPOHHbIN
pecypc]. -  OnekTpoH, gaH. - CI6: JflaHb, 2014. - 480 c. - Pexum pocryna:
https.y/e.lanbook.com/reader/book/51933/# 1

2. Mpecc WN.A. OcHOBbI 06LLEN XUMUWN [DNEKTPOHHBIA pecypc]: y4yebHoe nocobue -
ONeKTpoH, JaH. - Cre6: W3g-Bo «JlaHb», 2012, 596¢c. - Pexum aoctyna:

https://e.lanbook.com/reader/book/403 5/# 1

4.1.3. MNepeyeHb y4ebHO-MeTOAMYECKOro oGecneyveHUs ANS CaMOCTOATE/IbHOW paboThbl
obyyarowmnxesa no AUCLMnInHe
1 AxmveTtoB H.C. O6Lwas 1 HeopraHuMyeckas XvuMmms [SNEKTPOHHbLIA pecypc]: Y4ebHUK. -
ONeKTPOH, faH. - Cre6: wusg-Bo  «JlaHb», 2014. 752c. - Pexum Aoctyna:
https://e.lanbook.com/reader/book/50684/#l
2. Jlowakosa 2.¥Y. Xumua: MeTogmyeckume ykasaHusa. KasaHb: «3koueHTp», 2009. 48c
3. ONeKTPOHHbIA Kypc «XUMUs» B CTPYKTYpPe 3NeKTPOHHOro yHuBepcuTteTa (Black Board):
15-16_Leninogorsk KTMP Losliakova chemistry
Pexxum goctyna:
https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view&content id= 10
1676 I&course id= 9950 1

4.1.4 MeTognyeckne pekoMeHpauuu gnsa CTYAEHTOB, B TOM 4MC/e MO BbIMOSHEHUIO
CaMOoCTOATe/IbHOM paboThl

N3yuyeHre [uCUMNAWHBLI MPOBOAWUTCA B TEMaTUYeCKOM MocnefoBate/ibHOCTU.  Kaxaon
nabopatopHo/ paboTe M CamMOCTOATENIbHOMY W3Y4YeHWIO MaTepuana npeawecTsyeT Nekums no
[laHHOW Teme.

O v3ydeHns  guCLUMNAMHBLL - «XUMUA»  PEKOMEHAYETCA MCMOMb30BaTb  CredytoLime
NCTOYHVIKMN:

1 Y4ebHUKN 1 yyebHble NOCOOMS, NHTEPHET-PECYPCHI
2. [npakTnyeckuii maTtepuan no BCeM pasfenam Kypca «Xumus»
3. TecToBble 33iaHNS, TUMOBbIE 3a4a4u.

M3ydeHre OUCLUMNANHBI 3aKaHUYMBAETCA 3K3aMeHOM. OK3aMeH MPOBOAWTCA B ABa aTana:
TecTMpoBaHMe 1 MUCbMEHHOTO 3afaHns Mo GuneTam.

lMepBbIil 3Tan NPOBOAUTCA B BUAE TECTUPOBAHNS.

TecTupoBaHWe CTaBUT LENb0 OLEHWUTb MOPOroBbld YPOBEHb OCBOEHMSI 00YYatoLLMMUCS
3a/laHHbIX Pe3ynbTaToB, a TaKXXe 3HaHUI M YMEeHWA, NpeLyCMOTPEHHbIX KOMMETEHLMAMU.

[ns OLeHKM NPeBOCXOAHOr0 M MPOABUHYTOMO YPOBHS YCBOEHWSI KOMMETEHLMIA MPOBOAUTCA
BTopoit aTan B BMAE MWCbMEHHOrO 3afaHus MO 3K3aMeHauMOHHbIM GuneTam, B KOTOPOE BXOAUT
MUCbMEHHbIN OTBET Ha [Ba TEOPETUYECKMX BOMPOCa M peLleHne TUMOBOI 3afadun No 13yYeHHbIM
TeMaM. Ha HanucaHue otBoguTca 60 MUHYT. CTYfeHT fO/DKeH YMETb NPOBOAUTL Mpeobpa3oBaHus
OCHOBHbIX XMMUYECKUX YPaBHEHWIA, NMOHMMaTb NPUPOLY ¥ XapakKTep NPOBOAUMbIX BbIYMUC/IEHWUIA.

Ha Bcex 3tamax KOHTPOMA KayectBa M3y4vyaemoro marepuana yAenserca BHUMaHuWe Ha
YMEHUN  BMafleTb  MPUOOPETEHHLIMM  3HAHMAMW  NPU PacCMOTPEHUM  TeX WU WHbIX


https://e.lanbook.com/reader/book/50684/%23l
https://e.lanbook.com/reader/book797169/%2353
https://https.y/e.lanbook.com/reader/book/51933/%23_1
https://e.lanbook.com/reader/book/403_5/%23_1
https://e.lanbook.com/reader/book/50684/%23l
https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view&content_id=_10

NMPOU3BOACTBEHHbIX CUTyaumin. Takoi nogxon cooteeTcTByeT ®IFOC BO no (hopmMmMpoBaHUto
COOTBETCTBYHLLMX KOMMETEHLMIA.

4.1.5 MeToan4yeckme pekoMeHjauumn ana npenogasaTenei

Nekunn - OfMH M3 OCHOBHbLIX BWAOB PaboTbl MPW OCBOEHWU TeOpeTU4eckoro Kypca. B
KayecTBe [eMOHCTPaLMOHHOI0 Marepuasa WCNOMb3yHTCA: Mepuoguyeckas CUCTEMA 3/1eMEHTOB
O.WN. MeHgeneesa, psag Tabnuy, (pacTBOPUMOCTW, MOJbHLIX MacCbl M 06beMa). Ha NeKUMOHHbIX
3aHATMAX MOrYT ObITb MCMO/b30BaHbl MPe3eHTaTUBHbIE MaTepuasibl, CKPUHLLOTbI, BULEOPOSIUKW.
3akpenneHve NEKLMOHHOro Kypca HeoOXOAMMO KOHTPO/IMPOBaTb MaTepuasamy  TEKYLLEro
KOHTPONS.

Mpw BbINOMHEHUW PAaCYETHbLIX 3afaHWiA Ha MPaAKTUUYECKUX 3aHATUAX HY)XXHO He MeHee 1
yaca 13 ayx (50% BpemeHW) OTBOAWTL Ha CaMOCTONATE/IbHOE peLleHue 3afad. MpakTuyeckme
3aHATUA LienecoobpasHo CTPOUTL CrefyowmM 06pasom:

1 BBofHOe €noBo npenogasatesnis (Lenn 3aHATUSA, OCHOBHbIE BOMPOCHI, KOTOPbIE 4O/MKHbI
ObITb PACCMOTPEHBI).

2. bernblin onpoc.

3. PewleHune 1-2 TMNOBbIX 334a4 Y AOCKMU.

CrtygeHT nonyyaeT 3agaHue (BapuaHT). [lepes HayaioM  BbIMOSIHEHWA  3adauu
npenogasatenb AaeT NMb 06LWMe MeTOANYECKME YKa3aHWs (O6LLMIA NOPALOK PeLLeHUsi, TOYHOCTb
N efUHULUBI U3MEPEHUSI ONpefeNieHHbIX BENMYMH, UMEHOLMECS CMpaBOYHble MaTepuanbl U T.M).
BbinonHeHe CPC Ha 3aHATUAX C NPOBEPKO pe3ynbTaToB MperojasaTeneM MnpuyyaeT CTYAEeHTOB
rPamoTHO W MPaBW/IbHO BbINOMHATL PAcUéTbl, MO/Mb30BATLCA BbIYMCIUTENIbHBIMU CPEACTBAMW 1
CMpPaBOYHbIMU JaHHBIMM.

KOHTpOnb camocTosATe/IbHOM paboTbl CTYAEHTOB MOXET MPOBOAUTCA OLHOBPEMEHHO C
TEKYLUMM  MPOMEXYTOYHbIM  KOHTPO/IEM  3HaHWI  CTYfeHTOB.  Pe3ynbTaTbl  KOHTPOSS
CaMOCTOSATENbHOW paboTbl CTYAEHTOB LO/MKHbI YUUTBIBATHCA MPU OCYLLECTBIEHUM NMPOMEXXYTOYHOM
arTectaumu no gucumnavHe. OO6LenefarornyecKuMmn KpuTepusaMm pesyibTatoB CcaMOCTOSATEIbHOM
paboTbl 06YYaLOLLMXCA SABNAKOTCS:

- YPOBEHb OCBOEHUSA CTYAEHTOM y4ebHOro Matepuasa Ha ypoBHE KOMMETEHLMIA;

- YMeHMe CTYfeHTa MUCMNosb30BaTh TEOPETUYECKME 3HAHUA NMPU BbIMOHEHUN NPAKTUYECKMX
3afjaHUIA;

- 060CHOBAHHOCTb M YETKOCTb WU3NOXEHUS OTBETA,

- 0(hopM/IeHNe OTYETHOIO MaTeprasia B COOTBETCTBUN C TPeGOBaAHNAMU;

- TBOPYECKUIA NOAXOL K BbIMO/HEHWIO CaMOCTOATE/IbHON paboThl;

- YPOBEHb BNajieHWs YCTHON 1 NMUCbMEHHON Hay4YHOW Peybio 1 TEPMUHO/MOIMEN.

4.2. NHhopmaunoHHOoe obecriedeHre AUCUMNAnHb (Moayns)

4.2.1 OCHOBHOE MH(OPMaLMOHHOE obecrneyeHme

MepeyeHb pecypcoB MHMOPMALMOHHO-TENIEKOMMYHUKALNOHHOW CeTU «VIHTepHEeT»,
Heo6X0ANMbIX A1 OCBOEHUA AUCLUNANHBI (MOLYNSA):

se-library .kai.,ru - BubnnoTeka KasaHCKOro HauUMOHaNbHOM0  UCCNeAoBaTeNbCKOro

TEXHMYECKoro yHmeepcuteTa M. A H. Tynonesa

eelibrary.ru - Hay4Has aneKTpoHHas 6ubnmoTeka

ee.lanbook.ru - 96C «30aTenbCTBO «/laHb»

eibook.ru - IneKTpoHHO-6MBNNOTEYHAs cucTemMa AMBYKC

* http://znaniuiTi.corn

4.2.2 lonofHATeNbHOE CrpaBoYHOEe 0becreyeHme

He TpebyeTcs

4.2.3 TepeyeHb MHGHOPMALMOHHBLIX TEXHOMOMMIA, BKAKOYasA MepevyeHb NporpaMmHoOro
obecrneyeHnss 1 MHPOPMALMOHHBIX CNPABOYHbIX CUCTEM

- Microsoft® Windows Professional 7 Russian,

- Microsoft® Office Professional Plus 2010 Russian,


http://znaniuiTi.corn

- Apache OpenOffice,

- anTuBHpycHas nporpamma Kaspersky Endpoint Security 8.

4.3 Kanposoe o0ecneuenne

4.3.1 ba3oBoe o0pa3oBaHue

Benymmit npenonasaTens AUCUMIUIMHEL, KaK MPaBHIIO, uMeeT 06a3oBoe obpa3zoBaHue W/WiN
YUEHYIO CTeNeHb, COOTBETCTBYIOIIME TNPOPUIIO MpernogaBaeMoOil AMCHUIUIMHEL B OOJNacTH
(byHAaMEHTANbHON WM IPUKJIAHOW XHUMHUSI, XUMHUUECKOH TEXHOJIOTHH.

[IpenonaBatenp, BeAylIHMi TNPAKTHUECKUE 3aHSATHA, KAk MpPaBHIO, HMeeT 0a30oBoe
oOpa3oBaHHe, COOTBETCTBYIOIIEE TPOPUIIIO TPETTOAaBAEMOMN THCIIUITTUHBL

4.3.2 IIpodeccuoHaIbHO-NIPEAMETHAS KBAJH(PUKALIUSA NIPpEenogaBaTesiei

[IpodeccronanbHO-NIpeIMETHAS AESITEILHOCTh MPENOAaBaTeNell CBs3aHa C TEOPETUIECKON
WUIN TMPUKJIAAHOW XHMHEH, XUMHMYECKOW TexHosoruen. HampasneHuss Hay4dHBIX M NPUKIIATHBIX
padoT UMEIOT HEMOCPEACTBEHHOE OTHOIIEHHE K COAEPKAHUIO U TPEOOBAHMSM AUCLIUTUIHHBL.

[IpenonaBaTens yd4acTBYET B HAYHYHO-UCCIIENOBATENbCKON paboTe Kadenphl, B CEMUHApax U
KOH(pEepeHIMAX 110 HaNpaBJICHUIO HCCIENOBaHUN Kadenpsl B paMKax CBOEH AHCLIUILIMHBL
PykoBoguT Hay4HO-HMCCIENOBATENbCKON padoTON CTYOEHTOB, CHUCTEMAaTHUYECKH BBICTYIAeT Ha
PETrHOHANBHBIX ¥ MEXXIYHAPOIAHBIX HAYYHBIX KOH(pEpPEHUUsX, MyOINKyeT HayuyHble paOOTHL

4.3.3 Ilenarornyeckas (yue0Ho-MeTOAMYeCKAN) KBAJIH(PHKALMS NpenoaaBaTesiex
IIpenonaBarens, BeAyIIUA AUCHUILIMHY, UMEET CTaXX HAYYHO-TIENAroru4eckoi padotsl (He
meHee 1 roma).

[IpenonaBaTens peryIsipHO MPOXOIUT MOBBIIIEHHE KBATH(YHUKALNN (CTAXKUPOBKY) HE PEXKe,
4eM OIWH pa3 B TPU roja, B OOJACTH TEOPETHYECKOW WM TPHUKIAIHON XUMHH, XUMHUYECKON
TEXHOJIOTUH, OO0 B 00JIACTH MEeJaroruky Wik HHYOPMAILIMOHHO-00pa30BaTENIbHBIX TEXHOJIOTHH.

[IpenonaBaTenp OPraHU30BBIBAET BHEAYJUTOPHYIO CAMOCTOSITENIbHYIO PabOTy CTYACHTOB, a
TAKXKE OCYIIECTBIIATh TEKYLIHI KOHTPOJIb OCBOCHHUS MaTepHaia 00yUaro IIMHUCS.

Bener meromuueckyro paboTy Ha ypOBHE: HAIMMCAaHUS YYEOHBIX MOCOOMH M METOAMYECKUX
yKa3aHWii;, pa3padaTeiBaeT MeToan4ueckoe odecreueHne jJadopaTopHbIx padboT. PaspabareiBaer wim
OOHOBJISIET JIEKLIMOHHBIN KYPC B COOTBETCTBUHU ¢ 00Pa30BaTENBbHON MPOrpaMMOil 10 TUCLUILIMHE Ha
OCHOBE COBPEMEHHOT'O YPOBHSI Pa3BUTHSI HAYKH M MPOTPECCHBHBIX MENArOTHYEeCKUX TEXHOJOTHH.
Cospmaer 1 MOIEPHU3HPYET yUEOHO-METOIMYECKHIA KOMILIEKC IO AUCLIUTUINHE, B TOM YHCIIE:

- pabouyro nmporpammy AHCLHUTUINHEL,

- METOIUYECKHEe NOocoOus, pa3pabOTKH WM YKa3aHUS MO BHAAM 3aHSITHH. JIEKLOHHOMY
KypCy, TPaKTUYECKHUM 3aHITHAM U CAMOCTOSITENIbHOW padoTe CTYAEHTOB TIOA KOHTPOJIEM
NPEenoIaBaTeds;

- KOMIUIEKTBI BOIIPOCOB, 3aAa4, mpumMepos, TecToB 1j1s1 POC.

B nensix nmoBbIIEHHUsST HAYYHO-METOANYECKOTO YPOBHSI CUCTEMATHUYECKH TOCEINAET 3aHSTUS
BeAyIUX mnpeniopasarenell kadenpbl. Paboraer Hax MOBBIIEHHEM CBOEH MPOQECCHOHATbHON
kBamuukanuyu (Kypcbl TOBBIIIEHUS KBAIM(QUKALWHN, CTAXUPOBKH, HAYYHO-TIPAKTUYECKHE
KOH(pEPEHIINH, COBEINAHUS, CEMUHAPHI U T.1.).

4.4. MaTepuaJbHO-TeXHHYECKOe 00ecrneyeHne JUCHUIIMHBI
Jnsa peanmuzanuy y4eOHOro mpouecca Mo TUCHHILTHHE «XUMHs» TpeOyeTcs clenyroee
MaTepHaIbHO-TEXHIUECKOe OOeCTIedeHne, PEICTaBIeHHOe B Tabnuie 9:

Tabmuna 6

Hammenosanne | Hamvenosanme yucOHo# | [TepeucHb nmaboparoproro | Kommdaectso
pasaena Ta00paToOpHH, ay IHTOPHH, KJ1acca 000pyIOBAHHA, TCXHHUYCCKUX CPCACTB | COMHHI]
(Temsl) o0yucHHUA
JUCIHILTHHBI
Paznmensr 1-3 YueOHas ay AUTOPHS I - MYJIbTHMEIUIHBIA IPOESKTOD; 1

TIPOBEIACHUS 3aHATHI ICKIHOHHOTO | - HOYTOVK; 1

THIIA - HACTCHHBIN 3KPAH, 1

(JL 304) - AKYCTUYECKHUE KOJOHKU (KOMILICKT), 1

- YUCOHBIC CTOJBL, CTYJIbS, 24:48




- JOCKa, 1

- CTOJ IIPENOJABATENA, 1

- y4eOHO-HATILITHBIC TOCOOMIL.
YueOHaa ay IUTOPHS IS - YUCOHBIC CTOIBL, CTY b, 15;30
MPOBEACHUA 3AHATHI CEMHHAPCKOTO | - JOCKA; 1
THIIA, TPYIIIOBBIX H - CTOJI IPENOAABATENLA, 1
HHIUBHAYATbHBIX KOHCYIBTALUH, - Y4eOHO — HATILITHBIC TTOCOOMS.
TEKYIIEro KOHTPOJIA
TPOMEXKYTOUHOM arrectauuu (J1.
103)
ITomemeHue A1 CAMOCTOATENBHON | - IEPCOHANBHBIN KOMIIBIOTED; 9
paboTHI CTYACHTA - KK monmTOp 197; 9
JI. 112) - CTOJIBI KOMITBIOTEPHBIC, 9

- Y4eOHbIC CTOJIBI , CTYJIBSL. 8:25




5. BHOCMMbIEe U3MEHEHUA U YTBEPXKAEHUA

5.1. JINCT perucTpaumy U3MeHeHuiA, BHOCUMbIX B paGouyto MporpamMmmy AMCLMMAUHBL (MOAY”s)

No
n/n

1

3.

o

Ne pasfena BHeceHus
N3MEHEHUI

2

TUTY/bHbIiA
et

421

TUTY/bHb A
amct

Cmp.2

14
21
421

V)

JaTta BHeceHus
N3MEHEHWIA

3
09.01.18

01.10.2018
31.01.2019

01.07.2019

01.07.2019
01.07.2019
04.09.2019

Copgep>kaHve N3MeHeHui

«CornacoBaHo»
3aB. Kaeapol

4 5

HanmeHoBaHWe Kadhedpbl uMTatb B CrEfyHOLLER
pefakumn:

Kathefpa MalLMHOCTPOEHMS U MH(OPMALIMOHHBIX
TEXHO/IOr A

JlononHuTL:  SneKTpoHHas 6ubnmoTeuHas crcTema
«HOPAUT»

V13meHeHve HanMeHOBaHWSA yupegutens
yHMBepcuTeTa. B COOTBETCTBUM C YyTBEpXKAeHMeM”
ycTaBa (hefiepasibHOro rocyfiapCTBEHHOIO
OHOKETHOrO  00pas3oBaTe/lbHOro  yupexxaeHus/
BbICLLEr0 06pa3oBaHust «KasaHCKWIN HaLMOHabHbIN
CCNENOBATENMbCKUN TEXHUYECKUIA YHUBEPCUTET WM.
AH. Tynonesa-KA/» B HoBOW pefiakuym (Mprikas
Ne 1042 or 26.11.2018) HaMMeHOBaHVe
«MUHMCTEPCTBO 06pa3oBaHNA 1 HayKu POCCUIACKOiA
denepauy» unTaTb Kak «MUHUCTEPCTBO HayKu W
BbICLLIEr0 06pa3oBaHus Poccuiickoi deaepaLim»
MepBbliA ab3al, 4ATaTb B CMEAYHOLLIEA peaakumn
«Pabovasi mporpaMMa COCTaB/ieHa Ha OCHOBe — —.
TpeboBaHUIn  (peaepasibHOr0  rocyAapCTBEHHOO
00pa3oBaTe/IbHOro CTaHAapTa BbICLLEro 06pa3oBaHus'
rno Hanpas/ieHNIO MOAroTOBKN 15.03.05

77/

AL
TV

KOHCTPYKTOPCKO-TEXHOMOMMUECKOE  0BecreveHme <
MaLLHOCTPOUTENbHBIX  MPOM3BOACTB  (YPOBEHb
GaKanaBpuara), YTBEPXKAEHHOIO MP1Ka3om

MuHMCTepCTBa 00pa30BaHMSt M HayKu POCCUIACKON
®egepaupm ot 11 asrycta 2016 r. Noe 1000 1 B
COOTBETCTBAN C  pabouym  y4ebHbIM  M/1aHOM
HanpasneHua 15.03.01, yTBepXAeHHbIM Y4eHbIM
coseTom KHUTY-KAM «01» wona 2019 ., |
MPOTOKO/T No6.

Tabnuup! 1an 16 uitaTb B pefakumn MpunoxkeHns 1

Tabnuupl 3a 1 36 unTats B pedakumn MpunoxeHus 2 N

VckntoumTb: ry |/
ibook.ru - OnEKTPOHHO-6MONMOTEYHAS — CUCTEMa-
AVIBYKC

«CornacoBaHo»
npeacegarens YMK

/13' U
f

f

(hmnmnana

(o}

AN



MpunoxkeHne 1

Tabnuua 1.1, a

O6beM AuCUMNANHBI (MOAYNA) AN OYHOW hOPMbl 00YUEHNS

Buab! yuebHoi paboThbl

CamocToATeNbHasa paboTa
obyvatouierocs (BHeayguToOpHas

KoHTakTHasa paboTa obyvyaroumxcs c

npenogaBaTeneM No BUAaM yyeGHbIX

3aHAT MWW (ayguTopHaa paboTa), B NnY.:

pa6boTa), B T.4.:

nnheLdaLle
noHhoLAxawodu ewdodp

unneldarle yoHholAxasmwodu
X exdgoLolifoy

(eMaolol1Touomned) euvendalen
0l10HQahA exL0gedod]]

(edaoLo01ou)
1s0du yogoadAy

(edaoLo01ou)
elroged segoodAy

mnierdalie yoHhoLAxkawodu
eH e109ed BEHLMBLHOY

WOH3NREME
Todau muhelrauAoHo)

(einmee ‘nnnerdauAoHoM)
1sodu yogoadAy

(einmee ‘BunerqauAoHoN)
eLroged segaoddA)

BULBHBE aUMIahmnied]]

19L09ed aiqHdoledoge|s

nunxe I

oeh/3¢ 9 ‘(BUATOW)

I9GHULUMTIONT 9.L00MWa0TAdL BBTMOO

dioswa)

3K3aMeH

33,7

76

0,3

16

4 3E/144 16

2

IK3aMeH

33,7

Tabnuua 1.1,6

O6beM AnCUMNANHBI (MOAYNs) ANst 3a04HO (HOPMbl 00YUEHNS

76

0,3

16

16

4 3E/144

NToro

Bugbl y4ebHoIn paboTbl

CamocTosTenbHasa paboTa
obyvatwuierocs (BHeayguToOpHas

KoHTakTHasa paboTa obyyarouwmnxcsa c

npenojasaTenemM Mo BUAAM yyeOHbIX
3aHAT U (aygnTopHasdapaboTa), B NnNY.:

pa6oTa), B Nnuy.:

nnieLoalle
noHhoLAxawodu endod

unneldsaLle YOHhoLAxkawodu
M exMaololfoly

(exgoLoiFouoned) evendalen
010HQgahA ex1ogedodyy

(exao0L047ou)
1da80du yogoadAy

(edaoLo0d1Tou)
eloged segoddA)

mnfieLrdalie yoHholAxamwodu
BH eL00ed BEHLMRLHOY

WOHBWEBEME
Todau nnnerLauAoHoy

(eLnmee ‘nmneLrauAoHoM)
1sodu yogoadAy

(ern'mee ‘BuneLauAoHOM)
eloged segoddA)

BULBHEE aMMdIahned]]

19L00ed ailgHdoLedoge|r

L EITS

Jeh/3¢ 9 ‘(suATon)

I9HULUUMTIONT 9L00MIN80TAdL BEITIQO

diosna)

IK3aMeH

6,7

127

0,3

4 3E/144 4

2

6,7 3K3aMeH

127

0,3

4

4 3E/144

NToro



No
n/n

MpunoxkeHue 2

Tabnuua 3a
PacnpefeneHune (hoHAa BpeMeHU No Buaam 3aHATUI (04Hasa hopma 06yyeHns)
Bugpbl yuebHOol ®opmbl 1
[eATeNIbHOCTH, BUA
BK/HOYas KOHTPO/1S
@ CamMOCTOSITE/bHYO OCBOEHMS
Paszen § paboty ctygeHToB M Kogbl COCTaB/Ifto
AMCLIATAAHE o  TPYAOEMKOCTb (B KOMMETEHL,  LyX
¢ yacax) W KOMMeTeHL,
o < o Wi 3
S SE2gE ¢ (hoHza
s g8g ©O OLIEHOYHBIX
= 288
= CpeacTB)
2 3 4 5 6 7 8 9
Pasgen 1 ®OC TK-1
Tema 1.1. BeegeHve. CtpoeHne 31 6 6 19 TekyLwmi
atomMa. ONeKTPOHHasA CTPYKTypa KOHTPO/b
atoma. XMMuYeckas CBA3b. OlK-1
PaanoakTBHOCT. Buapbl
pacnaga. MNepuoga nonypacnaga
Tema 1.2. QHepreTnka 7 2 2 13
XUMUYeCKMX peakumii (Havana Ork-1 Tekywyi
XVMUYECKOW TePMOAMHAMUKM) KOHTPO/1b
Pasgen 2. ®0OC TK-2
Tema 2.1. KnHeTvka 1 14 2 2 10 OMK-1 TekyLwwii
paBHOBECKE KOHTPO/1b
Tema 2.2. PacTBOpbI. 3aKOH 20 2 4 14 TekyLumii
pasz6asneHns OcTBasibaa. OlK-1 KOHTPO/b
Cnabble 3N1eKTponThI
Pasgen 3. ®0C TK-3
Tema 3.1. OKucnTENbHO- 3 2 1 10 TekyLumii
BOCCTaHOBUTE/IbHbIE peakuuin. OrK-1 KOHTPO/b
ANeKTPOXMMUYECKME CUCTEMBI
Tema 3.2. XuMmn4yeckue 3 2 1 10 TeKyLuii
NCTOYHWKIM 31EKTPUYECKON KOHTPO/1b
OrkK-1
3HEprun. INeKTponus.
Koppo3us
MoAaroToBKa K MPOMEXYTO4YHON 33,7 33,7 OlnkK-1 ®0OC NA
aTTecTaumm
KoHTakTHan paboTa Ha 23 OrnK-1 ®OC MNA
NMPOMEXYTOYHON  aTTecTaumu
(ak3ameH)

NToro 3a cemecTtp 144 16 16 109,7



No
n/n

Tabnuua 36

PacnpegeneHune poHha BPEMEHM NO BUAAM 3aHATUIA (3a04Has hopma 06yUeHNns)

Pasgen
ANCUUNANHBI

Pasgen 1

Tema 1.1. BeegeHue. CTpoeHune
aToma. JNeKTpoHHaa CTPyKTypa
atomMa. XuMmnyeckas CBs3b.
PaanoakTMBHOCTb. Buapl
pacnaga. Nepuoga nonypacnaga
Tema 1.2. SHepreTuka
XUMUYECKMX peakuuii (Havana
XVMWUYECKOW TePMOAMHAMUKM)
Pasgen 2.

Tema 2.1. KuHeTnka u
paBHOBecue

Tema 2.2. PacTBopbl. 3aKOH
paszbaeneHus OcTBa/ba.
Cnabble aneKTponnThbI

Paspgen 3.

Tema 3.1. OKuUCNNTENBHO-
BOCCTaHOBUTE/IbHbIE PEaKLMN.
ANeKTPOXMMUYECKNE CUCTEMbI
Tema 3.2. XvMnyeckue
NCTOYHWKY 3/1EKTPUYECKON
3Heprun. SNeKTposnus.
Kopposusa

MoAroTtoBKa K MPOMEXYTOYHOM
aTTecTaumm

KoHTakTHas paboTa Ha
NMPOMEXYTOYHON  aTTecTaumu
(3K3ameH)

WToro 3a cemecTp

Bcero yacos

26,5

23

22,5

20,5

21,5

21

6,7

2,3

144

Buapl yueGHOVA
[eATeNbHOCTH,
BK/IHOYas
CamMOCTOSATENbHYIO
paboTty cTyfeHtoB u Kogbl
TPYLOEMKOCTb (] KOMMeTeHL
yacax) %Y
=S 5 = -
> EESE &
g 98¢ O
= 2o 5 a
4 5 6 7 8
0,5 1 25

OrnK-1
1 1 21

OrK-1
0> 1 2 Ornk-1
05 1 19

OrK-1
05 21

OlK-1
1 20

Ork-1

6,7 OlK-1

OlK-1

4 4 133,7

dopmbl  U”
BUL,
KOHTpONA
OCBOEHUA
COCTaB/IAt0
LLMX
KOMMeTeHL,
Wi (3
(hoHaa
OLLeHOYHbIX
CpeacTB)

9
®0OC TK-1

TekyLwuii
KOHTPO/b

Tekywuii
KOHTPO/b
®OC TK-2
Tekywmii
KOHTPO/b
TeKyLumi
KOHTPO/1b

®0OC TK-3

TekyLwui
KOHTPO/b

TekyLwui
KOHTPO/1b

®OC NA

®OC NA



5.2. JlncT yTBEPXKAEeHMA paboyelt nporpaMMbl AUCUUNANHBI (MOAYNA) Ha YUYeOHbIN rog,

Paboyasi mporpamma AuCUMNAMHBLI (MOAYNs) YTBEPXAEHa Ha BefeHMe Y4ebHOro mnpouecca
y4ebHOM rogy:



