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1. O0mue moJI0KeEHU
1.1. Lenu u 3aga4n TUCUMUILIAHBI

Lenp yueOHOM TUCIMITIMHBI — pa3BUTHE U YIITYOJICHHE 3HAHUH 110 XUMUYECKAM 3aKOHAM U TCOPHSIM
KaK COCTaBHOM 4YacTH MOATOTOBKH CTYACHTOB IO ()YHIaMEHTAIbHBIM Haykam; (OpMHUpOBa-HUE Y
CTYJICHTOB IEJIOCTHOTO E€CTECTBEHHOHAyYHOTO MHPOBO33pPEHUS; (POPMHUPOBAHUE OCO3HAHHOU
HEO0OXOMMOCTH XMMHUYECKUX 3HAHUH MPU pelieHrH MPo(ecCHOHANBHBIX U YKOJIOTUYECKUX 3a/1ad.
3amaun y4eOHOM TUCITUTUINHEIL:

B pesynbTaTe n3ydeHus AUCIUIUTHHBI 00YJarOITUHCS JOJKEH:

®* U3YYUTh OCHOBHBLIC XHMHYCCKHC 3aKOHbI W TCOPHH, O6H_II/IC 3aKOHOMCPHOCTHU IPOTCKAHUA XU-

MHYECCKUX ITPOLCCCOB,
® YMETh MPOBOAUTHE XUMHUUYCCKHUE HCCICIOBAHNA W BBIABIATH XUMHYCCKYHO CYHIHOCTH HpO6J’I€M B

npohecCHOHATLHOM 1A TEIILHOCTH;
* chopMupoOBaTh HAaBBIKK PabOTHI ¢ XMMUYECKOH armapaTypoi, BEIIeCTBAMHU M MaTepHallaMH.

1.2. I3ydaembie OOBEKTHI TUCIUTLITUHBI

[IpeamMeToM OCBOEHUS TUCIUTIAHBI SIBISIOTCS CIEAYIOIINE O0BEKTHI:

* BEILIECTBO, €r0 CTPOCHHE, CBOMCTBA, UACHTU(UKAIIUS U aHAITU3;

¢ XUMHYCCKUC IMMPOLECCChI U O6H_II/I€ 3aKOHOMCPHOCTHU HUX NPOTCKAHUSA;

* XUMHUYCCKUC CUCTCMbI 1 CMCIIICHHUEC PABHOBCCHS B HUX.

1.3. Bxonuble TpeboBaHus

He npegycmorpensr

2. [TnanupyemMbie pe3yabTaThl 00yUYEHUS IO TUCITUTIIIMHE
Komnerenmus Nunexc [Inanupyembie pe3ybTaThl Nunukarop CpencrtBa
WHIUKATOpa | OO0Yy4YeHHs MO AUCLHUILIMHE JNOCTHKEHHUS OLICHKH
(3HaTh, yMETH, BIAJICTh) KOMIIETCHIINH, C
KOTOPBIM COOTHECEHBI
MJIaHUPYyEeMbIe
pe3ynbTaThl 00y4CHUS
OIIK-4 NJ-10IIK- | 3HaeT OCHOBBI CTpPOECHUA | 3HAET METOILI | DK3aMeH
4 BEILECTBA, €r0 COCTOSHUS U | MOJACITUPOBAHUS
IIpEBpAILCHHS; IIPOLIECCOB  MTPUPOJIHBIX
U TEXHUYECKUX CHCTEM,
CIUJIOIIHBIX u
pa3aenéHHbIX cpen,
Te0JIOTUYECKOU  CpeJibl,
MacCUBa TOPHBIX MOPOJI
OIIK-4 NJ-20IIK- | YMeeT nmpuUMEHSITh METOHbI | YMEET  MOJACIUPOBAThH | DK3aMEH
4 MaTE€MaTUYeCKOro aHajau3a | MpPOLEecChl IPUPOIHBIX U
U MOJCIMPOBAHMUS  JUIA | TEXHHYECKUX  CHUCTEM,
peuIeHuss XUMUYECKHX 3a1a4 | CIUIOIIHBIX u
B npodeCCHOHATBHON | pa3/IeIEHHBIX cpexn,
JeATEIbHOCTH. re0JIOTUYECKOU  CpeJibl,
MacCUBa TOPHBIX MOPOJI
OIIK-4 NJ-30IIK- | Bnageet HaBbikaMu | Biageer HaBBIKaMH | DK3aMeH
4 IIPOBEICHUS aHaJIM3a | UCIOJIb30BAHMS
pe3yabTaToOB palMOHAIBHBIX METOJIbI




HKCIIEPUMEHTOB U | MOACTUPOBAHUS
HaOIr01eHU. IPOIIECCOB MPUPOTHBIX
U TEXHUYECKHX CHUCTEM,
CIUTOIIHBIX U
pa3IeNEHHBIX cpen,
reoJIOTUYECKON  Cpelibl,
MaccHBa FTOPHBIX MOPOJ
OIIK-1 NA-10IIK- | 3HaTH: 3HaeT NpUHIUNHAIBHbIE | DK3aMeH
1 — OCHOBHBIE XHMHYECKHE | OCOOCHHOCTH 3a1a4
TEOPHH, 3aKOHBI, (OPMYIIbI | MPO(eCcCHOHATBHOM
U METOJbl pelIeHus 3aady, | JeSITeIbHOCTH C y4EeTOM
HEOOXOIUMBIX B | OCHOBHBIX TpeOOBaHUI
npodecCHOHATbHON " noTpeOHOCTEH
NEeSITEIbHOCTH; He(Tera3oBoi otTpaciu
OIIK-1 NA-20I1K- | ymerTs: YMeer pemars 3anaud | DK3aMeH
1 — TPHUMEHATh OCHOBHBIE | MPO(ECCHOHATBHOM
3JIEMEHTapHbIE METOBI | IEATEIILHOCTU C YU4ETOM
XUMHUYECKOTO UCCIICOBAHUS | OCHOBHBIX TpeOOBaHUI
BEILECTB U COCIMHECHUN IS | U notpeOHOCTEH
pelieHus HedTera3oBoi oTpaciu
po)eCCHOHAIIBHBIX 3a]1a4.
OIIK-1 WNJI-30I1K- | Bnangers: Bnaneer HaBbIKaMHU | DK3aMeH
1 —MHCTPYMEHTapHEM IUIs | peuathb
pelIeHus] XUMHYECKUX 3aj1ad | IPOU3BOJCTBEHHbIE U
B npodecCUOHATBHOMN | (WJITH)
JesITeTbHOCTH; UCCIIeI0BaTEIbCKHE
- uHpopmaruein 0 | 3amaun
Ha3HAYCHHUM U  o0macTsiIxX | mpodeccuoHaIbHOM
MPUMEHEHHUS OCHOBHBIX | JCSTEILHOCTH C Y4ETOM
XUMHYECKMX BEIIECTB U | OCHOBHBIX TpeOOBaHMI
COEIMHEHUN. u noTpeOHOCTEH
HeTerazoBoi OTpaciu
3. OO6beM 1 BUIBI YU4eOHOM pabOThI
Pacnpe
JeTICHH
€ 1o
ceMecT
N Bcero pam B
Bun yuebnol paboThl
4acoB qacax
Howmep
ceMecT
pa
1
l. [IpoBenenne  y4eOHBIX 3aHATHH  (BKJIIOYass  IMPOBEICHHE
TEKYILET0 KOHTPOJIS yCIIEBAEMOCTH) B hopme: 64 64
1.1.  KonrtakTHas aynutopHas paboTa, U3 HUX:
- nexruu (JT) 18 18
- maboparopusie padoTsl (JIP) 34 34




- MPaKTUYCCKUE 3aHATHs, CEMUHApbl U (WIM) IPYrHe BHUIBI 3aHITHIA 2 8
cemuHapckoro tumna (I13)
- KOHTPOJIb camocTosiTensHol paboTsl (KCP) 4 4
- KOHTpOJbHas paboTa
1.2. CamocTositenbHas pabota cryaentoB (CPC) 80 80
2. IlpomexxyTouyHasi aTTecTanus
DK3amMeH 36 36
HuddepennrpoBanHbIii 3a4eT
3auer
Kypcogoii npoext (KIT)
Kypcogas pabdota (KP)
OO01mast TpPyA0eMKOCTh TUCIIUTIITNHBI 180 180
4. Conepxanue TUCIUIIIAHbI
O0bem
O0Bem aynuTOpHBIX
BHEAYTUTOPHBIX

HaumenoBanue pa3fesnoB AUCLUILINHBI C
KpPaTKUM COJIep’KaHuEM

3aHSTUN 10 BUJAM B
Jacax

3aHSTUHN IO BUJAaM B
gacax

a1 | np | 1m3

CPC

i1 cemectp

PacTBOpBI 3JIEKTPONIUTOB U HEDJIEKTPOJIUTOB

Knaccudukanus pactBopoB. CriocoObr
BBIPAXEHUS KOHLIEHTPALMY PacCTBOPOB.
KonnuratruBHbie cBOMCTBa pacTBOpoB. Teopust
INEKTPONUTUYECKON TUCCOLHAIINY.

Jucconmarus CUIbHBIX U CIa0BIX 3JIEKTPOIUTOB.
®DakTOPHI, BIUSIONINE HA MTPOIIECC TUCCOIUAIIAH.

DIEKTPOIUTHYECKAs JUCCOLUALUS BOMBIL.
Bonoponuslii nokasarens cpenbl. Monusie
peakuu B pacTBopax. I'mapomnus.

14

Meraminueckue MaTCepurajibl U OKUCIUTCIIBHO-
BOCCTAHOBHUTCIIBHBIC IPOICCCHI

28




Kpucrannuyeckoe cTpoeHrne METaIOB.
[TonyueHnue u XMMUYECKHE CBOMCTBA METAILIIOB.
BzanMoelicTBue METAIIOB ¢ KMCIIOTaMM. ODJEK-
TPOHHBIN OanaHc. DIEKTPOIHBIE TTOTCHIHAIIBI
METAJJIOB. DJIEKTPOABMIKYIIAs CHIIA
rajJbBaHUYECKOTr0 AJIEMEHTA U €€ U3MEPEHUE.
CraHgapTHBINA BOJOPOIHBIN IEKTPOJ U
BOJIOPO/IHAS IIKAJIa MOTEHIUANIOB. Y paBHEHUE
HepHcra. XuMnueckast 1 KOHIEHTpaLMOHHAs
noJisipu3anus 3MeKTpooB. [lepenanpsixenue
BOZOpPO/A. DIIEKTPOIU3 PACTBOPOB U PACILIABOB
couieid. KatoHble 1 aHOJHBIE MPOIIECCHI MTPU
3JIEKTpoJn3e. PacTBopuMbIie 1 HEPACTBOPUMBIE
aHOJEI.

XuMUYecKas U dJIEKTPOXUMHUYECKAsT KOPPO3Hs.
Kucnopoauseiit anexrpon. Kucinoponnas u
BOJIOpO/IHAS Aenosipu3auus. TepMmoarnHaMuKa
KOPPO3UOHHBIX MporieccoB. CIIOCOOBI 3alIUThHI
METaJJIOB OT KOPPO3HUH.

Opranvuyeckue COeJMHEHUS

Aunkanbl. ['oMonorudeckuii psia,
U30MEpHs,HOMEHKIIATypa. MeToibl CHHTE3a.
Peakiuu panukanbHOTO 3aMELICHUs, KPEKHHT.
[ukmoankansl. AnkeHbl. Peakiiuu
ANEKTPOPMIBHOTO MprcoeauHeHns. CriocoObl
nosydenus. [lonmumepsl. HarypanbHelii u
CHUHTETUYECKUH Kaydyku. AKUHBL. CriocoObI
MOJTYyYEHHS U CBOMCTBA. ApeHbl. beH3o.
[Ipu3zHaku apomatuyHoCTH. Peakumn
3JEKTPOPUIHLHOTO 3aMeeHUs B OCH30JIbHOM
kouibLie. [IprpoiHbIE HICTOUHUKH YTII€BOJOPOIOB.
[Tpupoauslii u momyTHbIH ra3el. Heds.
KamenHnsbiil yroms.

38

Hroro 3a 1ii cemectp 18 34 8

80

Htoro no qucouruinge 18 34 8

80

[Ipumepnas TemaTrka J1abopaTOpHBIX pabOT

Ne
ILIL HanmeHnoBaHue TeMbl J1a00paTOPHOIi pa6oThI
1 Thb. Knaccel XUMHUYECKHUX COSTUHEHUN
2 OrnpezenieHre KOHIICHTPAIMKA PACTBOPA METOIOM TUTPOBAHHUS
3 DNEKTPONUTHYECKAs! JUCCOLHAITUS
4 Omnpenenenne pH pactBopoB
5 I'maoponus coneit
6 CBolicTBa paCTBOPOB AJIEKTPOIUTOB
7 B3auMoaeiicTBre METAIIOB ¢ KUCJIOTAMU
8 TI"anpBaHMYeCKU DIIEMEHT
9 DNEKTPOIN3 PAaCTBOPOB
10 | TepmoarHaMMKa 3JEKTPOXUMHUUECKON KOPPO3UU




11 | Kopposus meramnoB.Crioco0s! 3alIUTEl METAJUIOB OT KOPPO3UHU

12 | [lonydyeHue u cBOMCTBA MPEAETBHBIX YIIIEBOAOPOIOB

13 | Ilomy4yeHue U CBOMCTBA 3THIICHOBBIX YIJIEBOAOPOI0B

14 [Tonydenue u CBOMCTBA allETUIICHOBBIX YIJIEBOAOPOI0B

15 | ApoMatudeckue yrieBoa0pO bl

16 | [lonumepsl U mIaCTMACCHI

[IpumepHas TemaTKa NPAKTUYECKUX 3aHATHN

Ne
HaumeHoBaHHe TeMbl NPAKTHYECKOI0 (CEMHMHAPCKOI0) 3aHATHSA
ILIL
1 CBolicTBa pacTBOPOB IEKTPOIIUTOB U HEIJIEKTPOIUTOB
2 DIEKTPOXUMHUYECKHE CBOMCTBA METAJIIIOB
3 [IpenenvHble U HENpeAEIbHBIE YIIEeBOAOPObI. [lonyueHne, cBOCTBa U TPUMEHEHHUE.
4 AUMKINYECKHE U apOMaTUYECKHe yriaeBo1opoabl. [IpaBuio opueHTau B 6€H30JIbHOM
KOJIBIIE.
5. OpraHu3alOHHO-TIEIarOTHYE€CKUE yCIOBUS

5.1.  OOpa3zoBaTenbHbIe TEXHOJIOTHUH, UCTIONb3YeMblIe I (POPMUPOBAHUS KOMIIETCHIIHIA

[IpoBeneHne JEKIMOHHBIX 3aHATHH MO JAWUCIUILUIMHE OCHOBBIBACTCSA HAa AKTUBHOM METOJE
00y4YeHHsI, IPH KOTOPOM YYaIHECs HE MACCHBHBIC CIYIIATENH, a AKTUBHbBIC YYaCTHUKHU 3aHATHS,
OTBEYAIOIIME HA BOIIPOCHI MIperoaBaTelis. Bormpock! mpernoiaBaTens HaleJIeHbl Ha aKTUBU3AIHIO
IPOLIECCOB  YCBOEHHUS MaTepuasa, a TakkKe Ha pPa3BUTHE JIOTMYECKOTO  MBIIUICHUS.
[lpenonaBatens 3apaHee HaMedaeT CIHCOK BOIPOCOB, CTHUMYJHPYIOLIMX acCOLUATHBHOE
MBILIJICHHE U YCTAHOBJIEHUE CBSI3€H ¢ paHee OCBOEHHBIM MaTE€pPHAJIOM.

[TpakTuyeckue 3aHATHA NPOBOAATCS HAa OCHOBE pealM3allMM METoJa OOydeHHUs JelcTBUEM:
oTpenensioTcs npobiaeMubie 00macT, GopMUpyIOTCs rpymisl. [Ipu npoBeaeHNH NPaKTUYECKUX
3aHATUI TIpeclenyloTcs CIeAYIoNIe LEeNU: MPUMEHEHHE 3HAHWWA OTIENbHBIX TUCIHMIUIMH U
KPEaTUBHBIX METOJOB JJIsl pelIeHUs Mpo0IeM U NpUATHS PEeLICHUH; OTpabOTKa y 00ydarommxcs
HaBBIKOB KOMAaHIHON paOOTbhl, MEXKIMYHOCTHBIX KOMMYHHUKAIM W pa3BUTHE JHIEPCKUX
Ka4yeCTB; 3aKpeIJIeHHEe OCHOB TEOPETHUECKUX 3HAHUI.

[TpoBenenue 1a00paTOPHBIX 3aHATUH OCHOBBIBACTCS HA MHTEPAKTHUBHOM METOZE OOy4YEeHHMs, NPU
KOTOPOM OOydarouiyecs B3auMOJECHCTBYIOT HE TOJIBKO € NMPENojaBaTeieM, HO U IPYT € IPYroM.
[Tpu 3TOM TOMUHHUpYET aKTUBHOCTh y4aIllMXCs B Ipolecce o0ydeHus. MecTo npenojaBaTess B
UHTEPAKTUBHBIX 3aHATHSX CBOJUTCA K HAlpaBICHUIO JEATEIBHOCTH O0y4Yaroluxcs Ha
JOCTHKCHUE LICJICH 3aHATHU.

[Ipu mnpoBeaeHnU y4eOHBIX 3aHATUH HUCHONB3YIOTCS HHTEPAKTUBHBIE JICKIMH, TPYIIOBBIE
JIMCKYCCHH, POJIEBbIE UTPBI, TPEHUHTH U aHAJIU3 CUTYyalluii M1 UIMUTALIMOHHBIX MOJIENeH.

5.2.  Meroaudeckue yKa3zaHus JJIsi 00YYarOIIUXCsl TI0 U3yYCHHUIO TUCIIUILIUHBI

[Ipy w3yyeHMHM JAUCHUIUIMHBI OOYYaIOIIMMCSA I1eJIECOO0Pa3HO  BBIMNOJHATH — CIEAYIOIIUE
PEKOMEHIaluH:

1.M3yuenue yueOHOH TUCIMIIMHBI TOJKHO BECTUCH CUCTEMATUYECKH.

2.Ilocne wu3yuyeHHsT Kakoro-aubo paszena mo y4yeOHHMKY WM KOHCHEKTHBIM MaTepHuaiam
PEKOMEHAYETCSl IO NaMATH BOCIPOM3BECTH OCHOBHBIE TEPMHUHBI, ONPEIEICHUS, MOHATUSA
pazzena.

3.0cob0oe BHUMaHME CJEIYET YAEIUTh BBHIMNOJIHEHUIO OTYETOB IO NPAKTUYECKUM 3aHATHUSM,
VH/IMBUYaJIbHBIM KOMIUIEKCHBIM 33/1aHUSIM Ha CAaMOCTOSTENIbHYIO paldoTy.

4.Bcs TeMaTHKa BOIIPOCOB, M3y4aE€MBIX CAMOCTOSITENIBHO, 3a1a€TCs Ha JIEKIMSX IIPENoAaBaTelieM.
WM sxe naroTcss UCTOYHHMKH (B TIEPBYIO OYepeIb BHOBb M3JJaHHBIE B MEPUOJUYECKON HAyIHOM

auTeparype) s 6osee 1eTaIbHOTO MOHUMAaHUS BOIIPOCOB, 03BYYEHHBIX Ha JIEKLIUU.




6. [Tepedenp yd4eOHO-METOIUYECKOTO U HH(OPMAITMOHHOTO 00eCTIeUeHUs IS

CaMOCTOATENHHOM paboThl 00YYAIOMIMXCSA [0 TUCHUTIIINHE

6.1.

He ncnonssyercs

[leuaTtHass yueOHO-MeTOIMUECKAs JUTEpaTypa

6.2. DIeKkTpoHHas y4uyeOHO-MeTOoAuYecKas JIuTeparypa
Bupg nutepatypsl HanmenoBanue Ccpuika Ha JocTtynmHOCTh (CETh
pa3paboTKu nH(pOpMaIMOHHBI WNurtepner /
1 pecypc JIOKaJIbHAas CETh;
aBTOPHU30BAHHBIN /
ABTOPU30BAaHHBIN
JIOCTYII)
OcHoBHas I'muaka H. JI., ITomkos | https://elib.pstu.ru | cets WnuTepHer;
auTeparypa B. A., badkoB A. B. | /Record/RUURAI | aBropr3oBaHHBII
OO0mas xumMug B 2 T. T512502 JOCTYII
Tom 1: yueOHUK mJIs
BY30B. 20-e U3,
Mockaa : FOpaiit, 2023.
353 c.
OcHoBHas Apremenko, A. U. | https://elib.pstu.ru | cets WnuTepHer;
auTeparypa Oprannueckass  xumus | /Record/ RUPSTU | aBropu3oBaHHBIH
IUIA HEXUMHYECKUX books269708 JOCTYII
HaInpaBJICHUN
MOJATOTOBKHA : Yy4eOHOe
nocoobme / A. W
ApTemeHko. — 3-e u3n.,
UcCIp. — CaHKT-
[TerepOypr Jlanb,
2022. — 608 c.
HononuurensHas | AXMETOB, H. C. | https://elib.pstu.ru | cethb WnuTepHer;
auTeparypa JlaGopaTopHbie u | /Record/RULAN | aBTOpH30BaHHBIM
cemunapckue 3aHsATug | RU-LAN-BOOK- | noctyn
o o0reit u | 211658
HEOPraHUYECKON XUMHH
: yueOHnoe nocodbue / H.
C. AxmeroB, M. K.
Azu3oBa, JIL. n.
banpirmaa. — 6-e¢ wu3m.,
cTep. — Cankr-
[etepOypr Jlans,
2022. — 368 c.
HononuurensHas | Axmeros, H. C. O6mas | https://elib.pstu.ru | cetp WnTtepner;
JauTepaTrypa U Heoprannueckas | /Record/RULAN | aBropuzoBaHHBII
xumus / H. C. AxmetoB. | RU-LAN-BOOK- | noctyn
— 13-e usn., crep. — 267359

Cankr-Iletepoypr




Jlann, 2023. — 744 c.

Mertonnueckue NHnuBuayanbHble http://elib.pstu.ru/ | cetp WnrepHer;
YKa3aHHUs s | 3aganus no xumuu | vufind/Record/R | aBTOpH30BaHHBIN
CTYJICHTOB 10 | METOAUYECKUE UPNRPUelib612 | noctym

OCBOEHHUIO yKa3aHUs i | 4

JICITUTITHEI CaMOCTOSATENEHOMN

paboTel  CTyA€HTOB /
coct. JI. I'. Uepanesa [u

ap.]. - [Tepmb:

M3parennctBo ITHUITY,

2016.
VYuebHo- Xumusl. CgoiictBa | http://elib.pstu.ru/ | cets WnuTepHer;
METOMYECKOE npocteix BemectB  u | vufind/Record/R | aBropu3oBanHbIi
o0ecrieuenue COEIMHEHUN : | UPSTUbooks231 | noctyn
CaMOCTOSITENILHOHN | cipaBouHOe mocobue / | 043
paboThI [epmckuii
CTYJIEHTOB HallMOHAJIbHBIN

HCCIIEI0OBATEIIbCKUM

MOJIUTEXHUUECKU N

ynusepcutet ; Coct. T.
C. CokonoBa [u mp.]. -

[Tepmp: HN3n-80

[MTHUITY, 2019
VYyebHo- Yepanena JL. I'. | http://elib.pstu.ru/ | ceTb Wntepner;
METOIUYECKOE Opranunueckue vufind/Record/R | aBTOpH30BaHHBIN
oOecrieueHue COEIMHEHMUS. UPNRPUelib467 | noctyn
camocTosTenbHor | Yraesomoponsl / JI. T. |1
paboTsl Yepanesna, T. K.
CTYACHTOB Tomuyk, JI. C. Ilan, T.

A. CrapkoBa, O. B.

Haropnsiit. - Ilepms:

M3parennctBo ITHUITY,

2011.

6.3. JluneH3noHHOE ¥ CBOOOIHO pacpocTpaHsIeMOe IporpaMMHOe oOecrieueHue,
UCTIOJIb3yEeMOe TIPU OCYIIECTBICHIH 00pa30BaTEILHOTO MPOIIecca MO AUCIUTUIHHE

Bun I1O Haumenosanue 110
Windows 10 (moam. Azure Dev Tools for
OrnepalinOHHBIE CUCTEMBI i
Teaching)
0 « Microsoft Office Professional 2007. mwui.
VICHBIC TTPHIIOKCHUS. 42661567

6.4. CoBpemennble mpodeccruoHanbHble 0a3bl JAHHBIX U HH(POPMAIIMOHHBIE CITPABOYHBIE
CUCTEMBI, UCII0JIb3YEMBbIE MTPHU OCYIIECTBIEHUU 00pa30BaTEILHOIO MpoIecca MO TUCIUILINHE

HaumenoBanue Ccplka Ha HH(POPMAITMOHHBIN pecypc

baza nanubix Scopus https://www.scopus.com/

baza nanubsix Web of Science http://www.webofscience.com/




baza nanubeix Wiley Journals http://onlinelibrary.wiley.com/

baza JTaHHBIX HAaY4YHOH AJIEKTPOHHOU

GuGmorexu (eLIBRARY.RU) hitps://elibrary.ru/

Hayunas OoubMoTeKa [Tepmckoro

HAIIMOHAJIILHOTO uccieaoBarenbekoro | http://lib.pstu.ru/
MOJIUTEXHHYECKOTO YHUBEPCUTETA

DneKTpoHHO-01OInoTeueas cucrema Jlanb https://e.lanbook.com/
;JEEEEEIS{HO-6H6HHOTeqHaH cuctema http://www.iprbookshop.ru/

BuptyanbHsiii unTaneHbld  3a1  Poccuiickoi

. https;//dvs.rsl.ru/
rOCYJapCTBEHHON OMOINOTEKH
Nudopmanimonarie €CYpCEHI Cetn
$op peeyp http://www.consultant.ru/
Koncynprantlmoc
HNudopmannonHo-cripaBoyHast cucrTema
HOPMAaTUBHO-TEXHHYECKOM JTOKYMEHTAII!

| https://Texakcnept.caitt/
TexokcmepT: HOPMBI, NpaBHia, CTAaHAAPTHI U
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OO01mue moJ1oKeHus

®onx ouneHouHbix cpeactB (POC) nnga nOpoBeAeHUST TPOMEKYTOUHOM aTTeCTaluu
oOydaromuxcsi mo aucuuiuimHe "Xumus" sBisSeTCsS 4YacThio (MpUIIOKEHUEM) K pabodeil mporpamme
muctuuinabl - (PII). ®OC st mpoBeneHuss NPOMEXKYTOYHOM aTTecTallMd OOydYarolmuxcs IIo
JTUCHUIUIMHE pa3paboTaH B COOTBETCTBUU C 00IIEH YacThio OHIA OIIEHOYHBIX CPEACTB I IPOBEACHUS
IPOMEKYTOUYHOM aTTecTallud OCHOBHOH 00pa3oBaTelbHON MPOTrpaMMBbl, KOTOpas yCTaHABIMBAET
CUCTEMY OLICHUBAHUS PEe3yJbTaTOB MPOMEXKYTOUHOM aTTECTALlMU M KPUTEPUU BBICTABJICHMS OLICHOK.
@®OC nans mpoBeAeHUs MPOMEXKYTOYHON aTTECTAl[MM OOYyYaroIlUXcsl MO AUCHUIUIMHE YCTaHABIMBAET
dbopMbl M TpOUEAYPHl TEKYIIEro KOHTPOJS YCIEBAEMOCTH U TMPOMEXKYTOYHOM aTTecTaluu
00yYaromuXCs M0 AUCITUTUTHHE.

1. [lepevyeHbh KOHTPOJIUPYEMBIX PE3YyJIHTATOB O0YUYECHHUS 110 JUCIHUILINHE, OOBEKTHI OLICHUBAHUS U
BUJIBI KOHTPOJIA

Cornacno PII/] ocBoenue yueOHOro marepuana AUCHHUIUIMHBI "XuMHUSA" 3alJaHUPOBAHO B
TedeHue oHoro cemecTpa (1 cemecTpa yueOHOTO miiaHa).

[IpenycMOTpeHbl ayaUTOpPHBIC JIEKIIMOHHBIE W TPAKTUYECKUE 3aHATHs, J1a00opaTopHbIE
paboThl, a TaK)Ke CaMOCTOSITENbHAs pabdoTa CTyIEeHTOB. B pamkax ocBOeHHs y4eOHOro marepuana
JTUCITUTUTHHBL (DOPMHUPYETCS KOMIIOHEHThI KOMIIETCHIIM 3HaTh, YMETh, BialeTh, ykasanHble B PIIJI,
KOTOPBIE BBICTYIAIOT B KAY€CTBE KOHTPOJIMPYEMBIX PE3yIbTaTOB O0YUCHHS 110 AUCIUILTAHE.

KoHTponbs ypoBHsSI YCBOCHHBIX 3HAHWH, OCBOCHHBIX YMEHUH W TPUOOPETCHHBIX BIIAJICHUI
OCYUIECTBIIIETCA B paMKaxX TEKYLIETo, PyOEKHOrO0 M IMPOMEXKYTOYHOTO KOHTPOJIA TMPU H3YYCHHH
TEOPETUYECKOT0 MaTepHalia, 3alldTe OTYETOB MO J1abOpaTOpHbIM paboTaM M B XOJE MPaKTUYECKUX
3aHATUH, a TaK)Ke Ha dKk3ameHne (Tabu. 1.1)

Ta6muma 1.1. [TepedeHs KOHTPOIUPYEMBIX PE3yJIbTaTOB 00YUCHUS TTO TUCIIUIUIMHE

KouTponupyembie pe3yiabTaTel OOy4YeHHS 110 Bun konTpos
mucturuHe (3Y Bor) Texymuit PyGexubrii Urorossrit
C TO /?)ngl; T OK3aMeH
Y CcBOEHHBIE 3HAHUS
3.1. 3HaeT OCHOBBI CTPOCHHUS BEIIECTBA, €TO0 OJIP TB
COCTOSIHMSI M TIPEBPAIICHHUS; C TO T I13
OITP

K3
3.2. 3HaTh:
— OCHOBHbIE XHMHUYECKHE TEOpUH, 3aKOHBI, TB

OJIP
dbopMynel M METOIBl  pelleHus  3ajad, C TO OLTP T 113
HEOOXOTUMBIX B npodeccuoHaIbHON K3
JeSITeNIbHOCTH;
OcCBOGHHBIE YMEHHUS

V.1. VYmMmeer MIPUMEHSTh METOJbI B
MaTEeMaTUYECKOTO aHAIM3a U MOACIHUPOBAHUS IS C TO OJIP T 3
pelIeHus XAMHYECKHUX 3a1a4 B OITP K3
npohecCHOHANBbHON AeSITENbHOCTH.
VY.2. ymers:
— TIPUMEHSTH OCHOBHBIE AJIEMEHTAPHBIE METOJIBI OJIP TB
XUMHYECKOTO  UCCJIENOBaHWA  BEIIECTB U C TO OIIP T 113
COCIMHEHHUHA ISl pEemIeHus] MpodecCHOHATBHBIX K3
3ajad.

[IproGperenHbie BiIaeHUs




B.1. Bnangeer HaBbIKaMu MPOBEACHHS aHAIN3a OJIP TB

PE3yJIbTaTOB SKCIIEPUMEHTOB U HAOIIOACHU. C TO OIIP T 113
K3

B.2. Bnagets:

—MHCTPYMEHTapUeM Uil PEIICHHS XUMHYECKUX B

3a/1a4 B Mpo(hecCHOHATBEHON JeSTeIbHOCTH; C TO OoJIp T 3

— wuHbopManuenr O Ha3HAUYCHUH U O00JIACTAX OITP K3

MPUMEHEHUSI OCHOBHBIX XMMHUYECKUX BEIIECTB M

COCTMHECHUM.

C - cobeceoosanue no meme;, TO - xonrokeuym (meopemuuecxkuii onpoc);, K3 - keiic-3adawa (unousuoyanvroe
3adanue); OJIP - omuem no nabopamopuou pabome; OIIP - omuem no npaxmuueckou pabome; T/KP -
pybexcnoe mecmuposanue (Konmpoavhas paboma), TB - meopemuueckuil éonpoc, 113 - npakmuueckoe 3adanue;
K3 - komnnexcnoe 3adanue sxzamena.

WToroBoit OLIEHKOW IOCTHKEHHUS PE3YJbTaTOB OOYYCHHs] TIO JUCHUIUIMHE SBIISETCS
IPOMEXYTOYHAs aTTecTalus B (opMe dK3aMeHa, MPOBOJIMMAs C yYETOM PE3YJIbTaTOB TEKYIIETO H
PyOEKHOTO KOHTPOJIS.

2. Buuabl KOHTpOJIS, TUIOBBIE KOHTPOJIbHBIE 3aJlaHMsl W IIKAJIbl OIEHUWBAHUSl PE3YJbTATOB
00yueHus

Texkymuii  KOHTPOJNb  YCHEBAEMOCTH HMMEET Ielibl0  o0eclieyeHue MaKCUMaJbHOM
s dexTuBHOCTH yUeOHOTO MpoIlecca, YIpaBieHHuEe MpoIeccoM GOpMUPOBAHUS 33JIaHHBIX KOMITETCHITHI
00y4aromuxcsi, MOBHIIICHHE MOTHBAIlMU K ydeOe M NpeayCMaTPUBAET OLIEHWBAHHME XOJla OCBOCHHUS
muctuIuinebl. B cootBetcTBUM ¢ "[lonojkeHneM O MPOBEICHUHM TEKYIIETO KOHTPOJS yCIIEBAEMOCTU H
POMEKYTOUHOM aTTeCTalluy 00y4aroIuXCcsi o 00pa30BaTebHBIM ITPOrpaMMaM BBICIIEr0 00pa3oBaHus
- nporpammam Crienuanucra, cnenuanurera u Mmaructpatypsl B [IIHUITY" npexycmotpensl cneayrommue
BUJBI M IEPUOAUYHOCTh TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH 00y4aroXCs:

- BXOJHOM KOHTPOJIb C LEJIbI0 KOHTPOJII HCXOJHOTO YPOBHS IOJArOTOBJIEHHOCTH
o0y4JaroImerocs W €ro COOTBETCTBHS MPEABABIAEMBIM TPEOOBAHUSIM JUIsI HW3YYCHHS] JTAaHHOU
JUCIUTUIMHBI;

- TeKyUIMil KOHTPOJIb YCBOEHHUS Marepuaia (YpOBHS OCBOCHHS KOMIIOHEHTa '"3HaTh'"
3a/laHHBIX KOMIIETEHIINN) Ha KaXXJIOM ayJAUTOPHOM 3aHSATHH M KOHTPOJb MOCEIIaeMOCTH JEKIIMOHHBIX
3aHATHI;

- TPOMEXYTOUHBI H pyOEKHBI KOHTPOIb OCBOCHHS OOYyYaIOUIMMHCA OTIEIbHBIX
KOMIIOHEHTOB "3HaTh" M "yMeTh" 3aJaHHBIX KOMIETEHIUW IMyTEM KOMIBIOTEPHOIO HJIM OJAHOYHOTO
TECTUPOBAHUS, KOHTPOJIBHBIX OMPOCOB, KOHTPOJIBbHBIX pabOT (MHAMBUAYaTbHBIX AOMAIIHUX 33JaHUN),
3aIUTHI OTYETOB TI0 JIAOOPATOPHBIM paboTam, pedepatos, 3cce U T.J.

- pyOexHBIi KOHTPOJb MO AMCUMIUIMHE, TMPOBOJMMBIN Ha CIEAYIOIIeH HEeNene IMocie
MPOXOXKACHHS KaXKJI0TO TEOPETUYECKOTO pasjiesia TUCIUIUIHHBI, U TPOMEXKYTOUHBIN, OCYIIECTBISEMBbIi
BO BpEMsI K&KJI0TO KOHTPOJIBHOTO MEPOIPHUITHS BHYTPH TEMAaTUYECKOTO pa3jieia IUCHUTIINHBL

- MEYKCECCHOHHAs aTTecTalus C LENbI0 €IMHOBPEMEHHOI'O IOABEACHHSI MTOIOB TEKYLIEH
yCIEBAEMOCTH HE MEHEE OJIHOTO pa3a B CEMECTP MO BCEM JIUCLUIUIMHAM JUIsl Ka)KJIOTO HaIlpaBJICHUS
NOJTOTOBKH (CHEUAIBHOCTH), Kypca, TPYIIIbL;

- KOHTPOJIb OCTaTOYHBIX 3HAHHM.

2.1. Tekymuii KOHTPOJIb YCBOEHUS MaTepHalia

Texymmii KOHTpOJNb YCBOEHHMs Marepuaia B Qopme cobeceqoBaHUS WM BBIOOPOYHOTO

TEOPETUYECKOTO OMpOca CTYJCHTOB MPOBOIUTCS MO Kax0i Teme. Pe3ynbrarel mo 4-0amipHON mIKane



OLICHUBAHHUS 3aHOCATCA B KHWDKKY MPENOAABATEINISI U YUUTHIBAIOTCSA B BHJE MHTETPAIbHOM OLEHKH MPH
MPOBEJICHUU TPOMEKYTOUHOU aTTECTALINH.

2.2. PyGexxHbIi KOHTPOJIb

PyOexxHbIif KOHTPOIb IS KOMIUIEKCHOTO OIEHMBAaHUS YCBOEHHBIX 3HAHUM, OCBOCHHBIX
YMEHHI W TNpuOOpEeTeHHBIX BiaaeHuWid (Tabm. 1.1) mpoBommTcs B (opme  3amUTBI OTYETOB TIO
7a00paTOpPHBEIM paboTaM M TECTUPOBAHMS WM TPOBEPKH PYOESKHBIX KOHTPOJBHBIX paboT mocie
U3yUYeHUS KaKJO0T0 TEMaTUYECKOT0 MOy Y4eOHOM JUCIUTIIHHEI.

2.2.1. 3ammra 0T4ETOB 1O JJAOOPATOPHBIM pabOTaM M MPAKTUUECKUM 3aHATHIM
Bcero 3amnanupoBano 16 nmaGopaTopHbIX padoT U 4 MpaKTHUECKUX 3aHATUN. THUIIOBBIE TEMBI
71a00paTOpHBIX PabOT M MPAKTUYECKUX 3aHATUH npuBeneHsl B PI1/.

2.2.2. PyGexxHoe TeCTUpOBaHUE
3ammanupoBano 3 (yka3aTh KOHKPETHOE YHCIIO) PyOeKHBIX TECTUPOBAHHS TOCIE OCBOCHHS
CTYJICHTaMH Ka)JI0TO MOJIYJISI TUCITUTUTHHEIL:
1. PacTBOpHI 3JIEKTPOJIUTOB M HEIJICKTPOIUTOB
2. Metannnmdeckne MaTepuaibl U OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE TIPOIIECCHI
3. Oprann4eckue cCoOeAMHECHUS

TunoBble MmIKaTbl W KPUTEPUU OIEHKH PE3YyIbTATOB PYOEKHOW KOHTPOIBHONH pabOTHI
npuBeieHbl B 00meit yactu @OC 006pa3oBaTeIbHOM IPOTPAMMBI.

2.3. [IpomexxyTouHasi aTTecTaius (MTOrOBbIA KOHTPOJIb MO AUCITUIUIMHE)

I[OHYCK K HpOMC)I(YTOHHOfI aTTCCTallM OCYHICCTBIICTCA 110 pE3yJibTaTaM TCKYHICTO H
py6e>1<H0ro KOHTPOJIA. YcaoBusmu JO0IIyCKa ABJIAIOTCA IIOJIOKUTCIIbHAsA HHTCTIpaJIbHAsA OHLCHKA II0

pe3yabTaTaM TEKYyLIEro M pPyOeXHOro KOHTPOJIA, a TaKkKe YCIelIHas 3alldTa OTYETOB II0 BCEM
71a00paTOpHBIM pabOTaM U MPAKTUUECKUM 3aHATHUSM.

[IpomexxyTouHas arrectanus B (Gopme sK3amMeHa MO JUCHUIUIMHE IPOBOAMUTCSA MO OuieTaMm.
buner conaepuT TeopeTHuecKuil BOMPOC Jis MPOBEPKH YCBOCHHBIX 3HAHUI, NMPAKTUYECKOE 3a/1aHUe
JUIsL TIPOBEPKU OCBOEHHBIX YMEHHMM M KOMIUIEKCHOE 3aJ]aHhe JJIsi KOHTPOJIS YPOBHSI NMPUOOPETEHHBIX
BJIQJICHUN BCEX 3asBJIICHHBIX KOMIIETEHITHI.

buner dopmupyercs Takum 00pa3oM, 4TOOBI B HEro MONAIA TEOPETHYECKHE BOMPOCHI U
NPaKTUYeCKHe 3aJaHus, KOHTPOJIMPYIOUIME YPOBEHb C(HOPMUPOBAHHOCTH BCEX 3asBJICHHBIX
komnereHuil. @opma Gmiiera npenacranneHa B oomeit yactu POC o0pa30BaTENbHOM MPOrPaMMBI.

2.3.1. TunoBsle 3a1aHus A1 IPOMEKYTOYHOM aTTECTALIMU 11O TUCLUIUIAHE



[TonHbIi epedeHb TEOPETUUECKUX BOMPOCOB U MPAKTUUECKUX 3aJjaHui B (popme
YTBEPKIACHHOTO KOMIUIEKTa OMJIETOB XpaHUTCS HA BBITyCKarolIe kadenape.

2.3.2. llIxanel OLIEHUBAHUS PE3yJIbTATOB O0yUEHHs Ha IK3aMeHe

Onenka pe3yiabTaToB OO0y4eHHMSs 1O JUCHUIUIMHE B (GopMe  OIEHKH  ypOBHS
c(hopMUPOBAaHHOCTH KOMIIOHEHTOB '"3HaTh", "ymeTs" U "BmameTp" 3asBICHHBIX KOMIICTCHITHI
MPOBOJMUTCS 1O 4-x OalIbHOW IIKaje OICHUBAHMS IYTEM BBIOOPOYHOTO KOHTPOJS B TIpoliecce
IIPOMEKYTOYHON aTTECTALUU.

TunoBeie 1MIKajga U KPUTEPUU OLICHKU PE3yJIbTATOB OOYYEHHUs B IPOIECCE MPOMEKYTOUHON
aTTeCTalMu JJIsi KOMIIOHEHTOB '3Hath", "ymeTs" u '"Buazetrs" mnpuBenenol B oOuieit yactu DPOC
00pa30BaTeNIbHOM MPOrPaMMBbI.

3. Kputepun orieHuBanus ypoBHs C(HOPMUPOBAHHOCTH KOMIIOHEHTOB M KOMIICTCHITHIA
3.1 Ouenka ypoBHS chOPMUPOBAHHOCTH KOMIIOHEHTOB KOMIICTCHITHIA

[Ipu onenke ypoBHs C(HOPMHPOBAHHOCTH KOMIETEHIIMH IyTeM BBEIOOPOYHOTO KOHTPOJIS B
IpoIecCe TMPOMEKYTOUYHOM aTTECTAllMM CYUTACTCS, YTO TIOJNyYeHHAs OICHKAa 3a KOMIIOHEHT
MPOBEPSIEMOM KOMIIETCHIIMK 0000IIaeTcsl Ha COOTBETCTBYIOIIMM KOMIIOHEHT BCEX KOMIICTCHIIHH,
(dbopMHUpyeMBIX B paMKax JJaHHOM y4eOHOM TUCIUIUIMHBIL.

Tunosble KPUTEPUU U HIKAJIBI OLICHUBAHUS YPOBHS C(HOPMHUPOBAHHOCTU KOMIIOHEHTOB
KoMIeTeHIi npuBeaeHsl B o0uieit yactu ®OC o6pa3oBaTenbHOM MPOrpaMmBl.

3.2. OueHka ypoBHs C(POPMUPOBAHHOCTH KOMITETEHIIUI

OOmast oueHka YypoBHA C(OPMUPOBAHHOCTH BCEX KOMIIETEHLMH IPOBOAUTCS IIyTEM
arperupoBaHus OLICHOK, IOJYUYEHHBIX CTYAECHTOM 3a KaXblii KOMIIOHEHT (POPMUPYEMBIX KOMIETEHLIUH.
Bce pe3ynbTaTel KOHTPOJIS 3aHOCSTCSA B OLICHOYHBIM JIMCT M 3aIlOJHAIOTCS MpenojaBaTeaeM [0 UTOraM
IPOMEXYTOUHOH aTTeCTallud C Y4YeTOM pEe3yJIbTaTOB TEKYIIEro M pyOeKHOro KOHTPOJIL B BHJIE
UHTETPAJILHON OLIEHKHU 10 4-X Oa/sIbHOM IIIKaJIe.

dopma OLIEHOYHOT0 JTUCTA M TPEOOBAHMS K €T0 3aIOJIHCHUIO MpUBeeHbI B 001ei yactn ®OC
00pa30BaTeIbHON MPOrPaMMBI.

[Tpu hopMHpOBaHNU UTOTOBOM OIIEHKH MPOMEXYTOUHOM aTTECTAlUU HCIIONb3YIOTCSA TUIIOBbIE
KpUTEpuH, puBereHHbIe B 001meil yactu POC 00pa3oBaTeIbHOM MPOrpaMMBbI.



[IpaBuibHBIN Kommnere
Conepxanue Bonpoca
OTBET HITUS
2 CKOJIBKO CTaIUi TUCCOLMAITMN UMeET cJ1a0bIil asekTponuT HyCO3? OlK-1
6 Uemy paBHa CTENIEHb OKUCIECHHS cepbl B cepHOit kucnore HySO4? OIIK-1
10 Cymma ko3 puireHToB B ypaBHeHUHU peakuuu Cu + OIIK-1
HNOs(kon11.)—>Cu(NO;),*NO,+ H,0 paBHa ...
7 pH pactBopa, y xotoporo [H']=[OH], paBHa ... OIK-1
5 KonnuecTBo 371€KTpOHOB Ha BHEIIHEM p NIOJYPOBHE aTOMa XJIopa OIIK-1
BoccranoBurtenbHbIE CBOMCTBA aTOMOB XapaKTEPHU3YET
() aTOMHBIH paamyc
SHEprus () 2TEKTPOOTPULIATENHEHOCTD OIIK-4
MOHU3AIIHI
() cpOACTBO K DJIEKTPOHY
() aHeprusi HOHU3ALUU
OIHOBPEMEHHO G- U T-CBA3U CYILECTBYIOT B MOJIEKYJIE OIIK-4
() NH;
N, 0 PCl3
0 N2
() CH4
TepMoIMHAMUYECKUM YCIIOBUEM CaMOIIPOU3BOJIBHOIO IIPOTEKaHUS OIIK-4
peaKkLuu B 3aKPHITON CUCTEME SIBIISIETCS
YMCHBIIICHHC () yBenuuenue sHepruu ' n66ca (AG> 0)
sHeprum ['m66ca
(AG<0) () yBenuuenue sutanbnuu (AH> 0)
() ymensienue sHeprun ['m66ca (AG< 0)
() ymenbmenue suTanbnuu (AH< 0)
H3MEHEHe CKOpOCTh XUMHUUYECKOHN PEaKIuu — 3TO OIIK-4
KOIMYCCTRA () Bpems1, 3a KOTOPOE TIOJIHOCTHIO PACXOTYETCS OJTHO U3 UCXOTHBIX
peareHToB (Win BeIecTs
HPOAYKTOB () I3MEHEHNE KOJTMYECTBA PEareHTOB (UK MPOAYKTOB PEaKIiH) B
peakiuu) B €IMHUILY BPEMEHH B €MHUIIC 00beMa
€IMHUILY BpEeMEHU
B CIMHHIIE 00bEeMa () Bpems, 3a KOTOpOE 00pa3yrOTCs MPOAYKTHI PEAKIIUU
() Bpems1, 3a KOTOpOE YCTAaHOBUTCSI XUMHUECKOE PaBHOBECHE
DIIEKTPOJIMTHYECKAS AUCCOIUALINS — 3TO OIIK-4

Mpolecc pacnajaa
BEIIIECTBA HA MOHBI
IIPH PaCTBOPEHUH
HWJIN T1IJIaBJICHHUHN

() ABM>KEHHE MOHOB B PACTBOPE K JIEKTPOIaM

() mporecc pacmaga BeImECTBA HA HMOHBI NMPH PACTBOPCHHH WIH

IIJIaBJICHUHN
() amcopO1ust HOHOB Ha TTOBEPXHOCTH MeTaslIa
() B3aMOEICTBHE NOHOB C MOJIIPHBIMU MOJICKYJIAMH BOIBI






